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Table i  Recommendation Statements by Topic Area 383 

Topic Area Number* Recommendation Strength of 
Recommendation** 

Certainty 
of 

Evidence*** 

Exhaled Nitric 
Oxide (FeNO) 

1 

In individuals ages 5 years and older for whom the 
diagnosis of asthma is uncertain using history, clinical 
findings, clinical course, and spirometry, including 
reversibility testing, or in whom spirometry cannot be 
performed, the Expert Panel conditionally recommends the 
addition of FeNO measurement as an adjunct to the 
evaluation process.  

Conditional Moderate 

2 

In individuals ages 5 years and older with persistent asthma, 
for whom there is uncertainty in choosing, monitoring, or 
adjusting anti-inflammatory therapies based on history, 
clinical findings and spirometry, the Expert Panel 
conditionally recommends the addition of FeNO 
measurement as part of an ongoing asthma monitoring and 
management strategy that includes frequent assessments.  

Conditional Low 

3 

In individuals with asthma ages 5 years and older, the 
Expert Panel recommends against the use of FeNO 
measurements in isolation to assess asthma control, predict 
future exacerbations, or assess exacerbation severity. If 
used, it should be as part of an ongoing monitoring and 
management strategy. 

Strong Low 

4 
In children ages 0–4 years with recurrent wheezing, the 
Expert Panel recommends against FeNO measurement to 
predict the future development of asthma. 

Strong Low 
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Topic Area Number* Recommendation Strength of 
Recommendation** 

Certainty 
of 

Evidence*** 

Allergen 
Reduction 

5 

In adults and children with no symptoms and/or 
sensitization to specific indoor allergens and no history of 
exposure to indoor allergens, the Expert Panel conditionally 
recommends against allergen mitigation interventions as 
part of routine asthma management.  

Conditional Low 

6 

In adults and children with symptoms and/or sensitization 
to identified indoor allergens and a history of exposure, the 
Expert Panel conditionally recommends a multicomponent 
allergen-specific mitigation intervention. 

Conditional Low 

7 

In adults and children with symptoms and/or sensitization 
to pests (cockroaches and rodents) and a history of 
exposure, the Expert Panel conditionally recommends the 
use of pest control as a single or as part of a 
multicomponent allergen-specific mitigation intervention. 

Conditional Low 

8 

In adults and children with symptoms and sensitization to 
dust mites, the Expert Panel conditionally recommends 
against impermeable pillow/mattress covers as a single 
allergen mitigation intervention. 

Conditional Moderate 

Inhaled 
Corticosteroids 

(ICS) 

9 

For children ages 0–4 years with recurrent wheezing, the 
Expert Panel conditionally recommends a short course of 
ICS and SABA for quick-relief therapy starting at the onset 
of a respiratory illness (compared to SABA for quick-relief 
therapy only).  

Conditional High 

10 

For youth ages 12 years and older and adults with mild 
persistent asthma, the Expert Panel conditionally 
recommends EITHER daily low-dose ICS and PRN SABA 
for quick-relief therapy or PRN concomitant ICS plus 
SABA. 

Conditional Moderate 

   

Draft Report for Public Comment, December 2019  xviii 
 

DRAFT



Topic Area Number* Recommendation Strength of 
Recommendation** 

Certainty 
of 

Evidence*** 

11 

For children ages 4 years and older and adults with mild to 
moderate persistent asthma who are likely to be adherent to 
daily ICS treatment, the Expert Panel conditionally 
recommends against a short-term increase in the ICS dose 
for increased symptoms or decreased peak flow rate. 

Conditional Low 

12 

For children ages 4 years and older and adults with 
moderate to severe persistent asthma, the Expert Panel 
recommends combination ICS/formoterol used as both 
daily controller and quick-relief therapy compared to either: 
• Higher-dose ICS as daily controller therapy and SABA 

for quick-relief therapy 
or 

• Same-dose ICS/LABA as daily controller therapy and 
SABA for quick-relief therapy. 

Strong 

High  
(ages ≥12 

years) 
Moderate 
(ages 4-11 

years) 

13 

For youth ages 12 years and older and adults with moderate 
to severe persistent asthma, the Expert Panel conditionally 
recommends combination ICS/formoterol used as both 
daily controller and quick-relief therapy compared to 
higher-dose ICS/ LABA as daily controller therapy and 
SABA for quick-relief therapy. 

Conditional High 

Long-Acting 
Muscarinic 
Antagonists 

(LAMA) 

14 

In youth ages 12 years and older and adults with 
uncontrolled persistent asthma, the Expert Panel 
conditionally recommends against adding LAMA to ICS 
compared to adding LABA to ICS. 

Conditional Moderate 

15 

In youth ages 12 years and older and adults with 
uncontrolled, persistent asthma, the Expert Panel 
conditionally recommends adding LAMA to ICS controller 
therapy compared to continuing the same dose of ICS 
alone. 

Conditional Moderate 
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Topic Area Number* Recommendation Strength of 
Recommendation** 

Certainty 
of 

Evidence*** 

16 

In youth ages 12 and older and adults with uncontrolled 
persistent asthma, the Expert Panel conditionally 
recommends adding LAMA to ICS plus LABA compared 
to continuing the same dose of ICS plus LABA. 

Conditional Moderate 

Immunotherapy 

17 

In adults and children with mild to moderate allergic 
asthma, the Expert Panel conditionally recommends the use 
of SCIT as an adjunct treatment to standard 
pharmacotherapy in those individuals whose asthma is 
controlled at the initiation and during maintenance of 
immunotherapy. 

Conditional Moderate 

18 
In adults and children with persistent allergic asthma, the 
Expert Panel conditionally recommends against the use of 
SLIT in treatment. 

Conditional Moderate 

Bronchial 
Thermoplasty 

(BT) 
19 

In adults with persistent asthma, the Expert Panel 
conditionally recommends against BT.  

Adults with persistent asthma who place a low value on 
harms (short-term worsening symptoms and unknown long-
term side effects) and a high value on potential benefits 
(improvement in quality of life, a small reduction in 
exacerbations) may reasonably choose to undergo bronchial 
thermoplasty. 

Conditional Low 

*Recommendations are numbered throughout the document for ease of reference. 384 
**See Table I.II on page 10 for definitions of the strength of recommendations. 385 
***See Table I.III on page 11 for definitions of the levels of certainty in evidence of effects.  386 
Abbreviations: BT, bronchial thermoplasty; FeNO, fractional exhaled nitric oxide; ICS, inhaled corticosteroid(s); LABA, long-387 
acting beta2-agonist(s); LAMA, long-acting muscarinic antagonist; SABA, short-acting beta2-agonist(s) (inhaled); SCIT, 388 
subcutaneous immunotherapy; SLIT, sublingual immunotherapy. 389 
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KEY DIFFERENCES FROM THE GUIDELINES FOR THE DIAGNOSIS AND MANAGEMENT OF ASTHMA (EPR-3) 390 

For each of the topics and associated recommendations included in the Selected Updates 2020, this table provides a concise summary 391 

of the pertinent recommendations on the same topic that were included in Expert Panel Report-3 (EPR-3) (2007). For additional 392 

information on these topics and other topics in EPR-3, please refer to the appropriate sections of each document. 393 

 394 
Table ii  Key Differences in Recommendations in the 2007 (EPR-3) and 2020 Asthma Guidelines, by Topic Area 395 

Topic Area 2007 Guideline 2020 Guideline 

FeNO 

Not addressed  • Conditional recommendation for the addition of 
FeNO measurement as an adjunct to the 
evaluation process in individuals ages ≥5 years for 
whom the diagnosis of asthma is uncertain 
(Recommendation #1) 

• Conditional recommendation for the addition of 
FeNO measurement as part of an ongoing asthma 
monitoring and management strategy that includes 
frequent assessments in individuals ages ≥5 years 
with persistent asthma (Recommendation #2) 

• Strong recommendation against the use of FeNO 
measurement in isolation to assess asthma control, 
predict future exacerbations, or assess 
exacerbation severity in individuals ages ≥5 years 
with asthma. (Recommendation #3) 

• Strong recommendation against FeNO 
measurement to predict the future development of 
asthma in children ages 0–4 years 
(Recommendation #4) 
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Topic Area 2007 Guideline 2020 Guideline 

Allergen 
Reduction  

Patients who have asthma at any level of severity 
should: 

— Reduce, if possible, exposure to allergens to 
which the patient is sensitized and exposed. 

• Conditional recommendation against allergen 
mitigation interventions as part of routine asthma 
management in children and adults with no 
specific identified triggers or exposures 
(Recommendation #5) 

Patients who have asthma at any level of severity 
should: 

— Know that effective allergen avoidance requires 
a multifaceted, comprehensive approach; individual 
steps alone are generally ineffective (Evidence A). 

• Conditional recommendation for a 
multicomponent allergen-specific mitigation 
intervention in children and adults with a history 
of exposure and sensitization to identified indoor 
allergens (Recommendation #6) 

• Recommended that cockroach control measures 
should be instituted if the patient is sensitive to 
cockroaches and infestation is present in the 
home 

• Conditional recommendation for the use of pest 
control as a single or as part of a multicomponent 
allergen-specific mitigation intervention in 
children and adults with symptoms and/or 
sensitization to pests (cockroach and rodent) and a 
history of exposure (Recommendation #7) 

• Recommended the following mite-control 
measures: 
− Encase mattress in an allergen-impermeable 

cover 
− Encase pillow in an allergen-impermeable 

cover or wash weekly 
− Wash sheets and blankets weekly in hot 

water 

• Conditional recommendation against impermeable 
pillow/mattress covers as a single allergen 
mitigation intervention in children and adults with 
symptoms and sensitization to dust mites 
(Recommendation #8) 
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Topic Area 2007 Guideline 2020 Guideline 

ICS 

• Recommended following actions for managing 
acute exacerbations due to viral respiratory 
infections in children 0-4 years: 

• For mild symptoms: SABA (every 4–6 hours for 
24 hours, longer with a physician consult) 

• For moderate-severe exacerbation: Consider 
short course of oral systemic steroids 

• Conditional recommendation for a short course of 
ICS and PRN SABA starting at the onset of a 
respiratory illness in children ages 0–4 with 
recurrent wheezing (Step 1) 
(Recommendation #9) 

• Recommended daily low-dose ICS + PRN 
SABA for individuals ages ≥12 with mild 
persistent asthma (Step 2) 

• Conditional recommendation for either daily low-
dose ICS and PRN SABA for quick-relief therapy 
or PRN concomitant ICS plus SABA for 
individuals ages ≥12 with mild persistent asthma 
(Step 2) (Recommendation #10) 

   

Draft Report for Public Comment, December 2019  xxiii 
 

DRAFT



Topic Area 2007 Guideline 2020 Guideline 
• Recommended daily medium-dose ICS + PRN 

SABA OR low-dose ICS/LABA + PRN SABA 
for individuals ages ≥12 with moderate 
persistent asthma (Step 3) 

• Recommended daily medium-dose ICS/LABA + 
SABA for quick-relief therapy in individuals 
ages ≥5 with moderate to severe persistent 
asthma (Step 4) 

• Conditional recommendation against a short-term 
increase in ICS dose for increased symptoms or 
decreased peak flow rate in individuals ages ≥4 
with mild to moderate persistent asthma who are 
on daily and likely to be adherent to this therapy 
(Recommendation #11) 

• Strong recommendation for combination 
ICS/formoterol as both daily controller and quick-
relief therapy compared to either higher-dose ICS 
as daily controller therapy and SABA for quick-
relief therapy or same-dose ICS/LABA as daily 
controller therapy and SABA for quick-relief 
therapy in individuals ages ≥4 with moderate to 
severe persistent asthma (Steps 3 (low dose ICS) 
and Step 4 moderate dose ICS) 
(Recommendation #12) 

• Conditional recommendation for combination 
medium dose ICS/formoterol used as both daily 
controller and quick-relief therapy compared to 
higher-dose ICS/LABA as daily controller therapy 
and SABA for quick-relief therapy in individuals 
≥12 with moderate to severe persistent asthma 
(Step 4) (Recommendation #13) 
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Topic Area 2007 Guideline 2020 Guideline 

LAMA 

Not addressed For individuals ages ≥12 years with uncontrolled 
persistent asthma: 
• Conditional recommendation against adding 

LAMA to ICS compared to adding LABA to ICS 
(Recommendation #14) 

• Conditional recommendation for adding LAMA 
to ICS controller therapy compared to continuing 
the same dose of ICS alone 
(Recommendation #15) 

• Conditional recommendation for adding LAMA 
to ICS plus LABA compared to continuing the 
same dose of ICS plus inhaled LABA 
(Recommendation #16) 

Immunotherapy 

• Consider allergen immunotherapy for persistent 
asthma in the presence of symptoms and 
sensitization (one combined recommendation) 

• Conditional recommendation for use of SCIT as 
an adjunct to standard pharmacotherapy in 
individuals whose asthma is controlled at the 
initiation and during maintenance of 
immunotherapy (Recommendation #17) 

• Conditional recommendation against use of SLIT 
(Recommendation #18) 

Bronchial 
Thermoplasty 

Not addressed  • Conditional recommendation against bronchial 
thermoplasty in adults with persistent asthma 
(Recommendation #19) 

Abbreviations: FeNO, fractionated exhaled nitric oxide; ICS, inhaled corticosteroid(s); LABA, long-acting beta2-agonist(s); 396 
LAMA, long-acting muscarinic antagonist; PRN, as needed; SABA, short-acting beta2-agonist(s) (inhaled); SCIT, subcutaneous 397 
immunotherapy; SLIT, sublingual immunotherapy.  398 
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INTEGRATION OF THE NEW RECOMMENDATIONS INTO ASTHMA CARE 399 

In contrast to EPR-3, the subsequent sections of this document provide the recommendations of 400 

the current Expert Panel that address specific questions on a limited number of topics rather than 401 

a comprehensive approach to the diagnosis and management of asthma. Based on the availability 402 

of evidence for each of the topics, the Expert Panel focused their recommendations on specific 403 

individuals with asthma in circumscribed situations. Nonetheless, the Expert Panel recognized 404 

the need to facilitate the integration of these evidence-based recommendations into the care of 405 

any individual with asthma in any clinical context. Therefore, the Expert Panel merged the new 406 

recommendations into the framework of the comprehensive approach to asthma management 407 

summarized in the EPR-3 step diagrams.  408 

 409 
Stepwise Approach for Managing Asthma  410 

To integrate the new recommendations, the Expert Panel used some of the definitions and 411 

assumptions, which were established in EPR-3. Acknowledging that content and 412 

recommendations from 2007 may no longer be ideal for asthma management in 2020, the Expert 413 

Panel accommodated the EPR-3 content for consistency. In addition, the Expert Panel’s purview 414 

focused only on the new questions; therefore, modifications to the EPR-3 content were not 415 

permitted. The following conventions apply to the new diagrams that incorporate elements of 416 

EPR-3 as shown in Figures i through iii. 417 

• Each figure applies to the care of individuals with asthma in different age groups: 418 

– Figure i applies only to ages 0–4 years. 419 

– Figure ii applies only to ages 5–11 years. 420 

– Figure iii applies only to ages 12 years and older. 421 

 422 

• Clinicians decide which step of care is appropriate depending on whether the individual 423 

is newly diagnosed (treatment naïve) or whether therapy is being adjusted based on the 424 

degree of control. 425 

– For a newly diagnosed or treatment naïve individual, clinicians should first choose 426 

the appropriate age-based diagram and then consider both asthma impairment and 427 

risk when selecting the initial step and treatment.  428 
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– Within a given step, Preferred option(s) indicate the best management options 429 

supported by the evidence reviewed by the Expert Panel. When the available 430 

evidence was insufficient or did not change a previous recommendation, the preferred 431 

options were left unchanged from the EPR-3 step diagrams.  432 

– Within a given step, Alternative option(s) represent management options that have 433 

been shown to be less effective than the preferred option(s) or have more limited 434 

evidence compared with the preferred option(s). Clinicians and patients may choose 435 

the alternative treatments if these appear to better correspond to individual needs and 436 

preferences. 437 

– The various treatments within each step category (preferred or alternative) are not 438 

listed in a specific order in the diagrams. The use of “or” between treatments signifies 439 

there is not a rank order of preference within the preferred category or within the 440 

alternative category.  441 

 442 

• The stepwise approach to therapy for asthma is a strategy in which treatment is escalated 443 

as needed (step up or shift one step higher) and de-escalated (step down or go one step 444 

lower) when possible to achieve and maintain control of asthma. 445 

– For individuals with persistent asthma (step 2 or above), the clinician should be 446 

guided by the current step of treatment and the response to therapy (asthma control, 447 

adverse effects), both currently and historically, in deciding whether to step up, step 448 

down or continue the current therapy. 449 

– If the response to the alternative treatment is not satisfactory or adequate, the Expert 450 

Panel recommends switching to the preferred treatment(s) prior to stepping up 451 

therapy.  452 

 453 

• Management options that the Expert Panel recommends against, or for which insufficient 454 

evidence exists to make a determination of harm and benefit, were not added to the 455 

diagrams but are listed in a separate table (Table i Recommendation Statements by Topic 456 

Area).  457 

 458 
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• The guidance provided in the step diagrams is meant to assist and not replace the clinical 459 

decision-making required for individual patient management and the input from 460 

individuals with asthma about their preferences.1  461 

462 
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Figure i  Stepwise Approach for Management of Asthma in Individuals Ages 0–4 Years 463 

464 
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Figure ii  Stepwise Approach for Management of Asthma in Individuals Ages 5–11 Years 465 

466 
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Figure iii  Stepwise Approach for Management of Asthma in Individuals Ages 12 Years and Older 467 

468 
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SECTION I: Introduction 470 

Background and Rationale for Selected Topics Update 471 

In 1989 the National Heart, Lung, and Blood Institute (NHLBI) created the National Asthma 472 

Education Program (subsequently renamed the National Asthma Education and Prevention 473 

Program [NAEPP]) to address asthma issues in the United States. The NAEPP specifically 474 

focused on raising asthma awareness and ensuring appropriate diagnosis and management of 475 

individuals with asthma, with the goal of reducing asthma-related morbidity and mortality and 476 

improving quality of life of individuals with asthma. To that end, the first expert panel report for 477 

the diagnosis and management of asthma was published in 1991 with a comprehensive update in 478 

1997, an update of selected topics in 2002, and a third expert panel report in 2007.  479 

 480 

In 2014, the National Heart, Lung, and Blood Advisory Council (NHLBAC) Asthma Expert 481 

Working Group completed a needs assessment for a potential update to the NAEPP’s Expert 482 

Panel Report-3: Guidelines for the Diagnosis and Management of Asthma (EPR-3, 2007). 483 

Following discussion and review of the responses from a public Request for Information on the 484 

potential update, the Working Group, which included members from the 2007 Expert Panel, 485 

determined that an update to EPR-3 was warranted. Six priority topic areas were chosen for 486 

updates. For each of the six priority topics, the Working Group defined the specific questions 487 

(referred to as key questions) to be addressed in the systematic reviews, including the patient 488 

population of interest, the intervention of interest and the relevant comparator(s), and outcomes 489 

of interest. In addition to the six priority topics, the NHLBAC Working Group recommended 490 

that another 11 topics should be acknowledged in the updates without providing 491 

recommendations, given the lack of sufficient new data for a systematic review of these topics at 492 

that time (see NHLBAC Asthma Expert Working Group Report).  493 

 494 

The six priority topics identified for systematic review included the following: (1) Fractional 495 

exhaled Nitric Oxide (FeNO) in Diagnosis, Medication Selection, and Monitoring Treatment 496 

Response in Asthma; (2) Remediation of Indoor Allergens (House Dust Mites/Pets) in Asthma 497 

Management; (3) Adjustable Medication Dosing in Recurrent Wheezing and Asthma; (4) Long-498 

Acting Anti-Muscarinic Agents in Asthma Management as Add-on to Inhaled Corticosteroids; 499 
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(5) Immunotherapy and the Management of Asthma; and (6) Bronchial Thermoplasty (BT) in 500 

Adult Severe Asthma. 501 

 502 

The Evidence-based Practice Centers (EPC) of the Agency for Healthcare Research and Quality 503 

(AHRQ) conducted systematic reviews of the six priority topics, publishing them online in 504 

2017–2018. Those systematic reviews serve as the basis for the updates on the selected topics.  505 

 506 

In 2015, the NAEPP Coordinating Committee (NAEPPCC), which is a Federal Advisory 507 

Committee, was created to continue the work of the NAEPP. Following completion of the 508 

systematic reviews on the priority topics, the NAEPPCC established an Expert Panel Working 509 

Group (hereafter referred to as the “Expert Panel”), charged with using the published systematic 510 

reviews to make recommendations on the key questions that could be implemented by the 511 

primary care and specialty communities and people with asthma. 512 

 513 

The Expert Panel, composed of 18 members and a Chair, included asthma content experts, 514 

specialists and primary care clinicians, health policy experts, implementation and dissemination 515 

experts, and individuals with experience using the GRADE (Grading of Recommendations 516 

Assessment, Development and Evaluation) approach.3  517 

 518  

As the Expert Panel considered its recommendations, focus groups with diverse stakeholders in 519 

asthma management, such as individuals with asthma as well as health care providers, were 520 

engaged to provide input on their preferences and valuation of specific asthma outcomes and 521 

potential interventions. Summaries from these focus groups were made available to inform the 522 

Expert Panel’s recommendations. 523 

 524 

Methods 525 

Systematic reviews on the key questions for the six priority topics were published (The 526 

Effectiveness of Indoor Allergen Reduction and the Role of Bronchial Thermoplasty in the 527 

Management of Asthma; Systematic Review of Intermittent Inhaled Corticosteroids and of 528 

Long-acting Muscarinic Antagonists for Asthma; Fractional Exhaled Nitric Oxide Clinical 529 
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Utility in Asthma Management; and The Role of Immunotherapy and the Management of 530 

Asthma: Systematic Review) by four of AHRQ’s Evidence-based Practice Centers (EPCs), 531 

which combined the pharmacologic topic areas (adjustable medication dosing and long-acting 532 

muscarinic antagonist use) as well as the nonpharmacologic topic areas (allergen reduction and 533 

bronchial thermoplasty). While the four protocols for each EPC are available, the two 534 

nonpharmacologic topics were published separately, resulting in five systematic reviews: 535 

• The Clinical Utility of Fractional Exhaled Nitric Oxide (FeNO) in Asthma Management 536 

(FeNO) 537 

• Effectiveness of Indoor Allergen Reduction in Management of Asthma (Allergen 538 

Reduction) 539 

• Intermittent Inhaled Corticosteroids and Long-Acting Muscarinic Antagonists for Asthma 540 

(ICS, LAMA) 541 

• Role of Immunotherapy in the Treatment of Asthma (Immunotherapy) 542 

• Effectiveness and Safety of Bronchial Thermoplasty in Management of Asthma 543 

(Bronchial Thermoplasty) 544 

 545 
Systematic Reviews of the Literature 546 

The published protocols and systematic reviews describe the pre-specified key questions that the 547 

NHLBAC Working Group defined for AHRQ, the methods used, and the overall analytic 548 

framework. The key questions that the systematic reviews were intended to address are shown in 549 

Table I.I. 550 

 551 
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Table I.I  Systematic Review Key Questions 552 

Topic Key Question 

FeNO 

What is the diagnostic accuracy of FeNO measurement(s) for making the 
diagnosis of asthma in individuals ages 5 years and older? 

What is the clinical utility of FeNO measurements in monitoring disease 
activity and asthma outcomes in individuals with asthma ages 5 years 
and older? 

What is the clinical utility of FeNO measurements to select medication 
options (including steroids) for individuals ages 5 years and older? 

What is the clinical utility of FeNO measurements to monitor response to 
treatment in individuals ages 5 years and older? 

In children ages 0–4 years with recurrent wheezing, how accurate is 
FeNO testing in predicting the future development of asthma at age 5 
years and above? 

Allergen 
Reduction 

Among individuals with asthma, what is the effectiveness of 
interventions to reduce or remove exposures to indoor inhalant allergens 
on asthma control, exacerbations, quality of life, and other relevant 
outcomes? 

ICS 

What is the comparative effectiveness of intermittent ICS compared to 
no treatment, pharmacologic, or nonpharmacologic therapy in children 
0–4 years with recurrent wheezing? 

What is the comparative effectiveness of intermittent ICS compared to 
ICS controller therapy in patients 5 years of age and older with persistent 
asthma? 

What is the comparative effectiveness of ICS with LABA used as both 
controller and quick-relief therapy compared to ICS with or without 
LABA used as controller therapy in patients 5 years of age and older 
with persistent asthma? 

LAMA 

What is the comparative effectiveness of LAMA compared to other 
controller therapy as add-on to ICS in patients 12 years of age and older 
with uncontrolled, persistent asthma? 

What is the comparative effectiveness of LAMA as add-on to ICS 
controller therapy compared to placebo or increased ICS dose in patients 
12 years of age and older with uncontrolled, persistent asthma? 

What is the comparative effectiveness of LAMA as add-on to ICS plus 
LABA compared to ICS plus LABA as controller therapy in patients 12 
years of age and older with uncontrolled, persistent asthma? 
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Topic Key Question 

Immunotherapy 

What is the evidence for the efficacy of subcutaneous immunotherapy 
(SCIT) in the treatment of asthma? 

What is the evidence for the safety of subcutaneous immunotherapy 
(SCIT) in the treatment of asthma? 

What is the evidence for the efficacy of sublingual immunotherapy 
(SLIT), in tablet and aqueous form, for the treatment of asthma? 

What is the evidence for the safety of sublingual immunotherapy (SLIT), 
in tablet and aqueous form, for the treatment of asthma? 

Bronchial 
Thermoplasty 

What are the benefits and harms of using BT in addition to standard 
treatment for the treatment of adult (≥18 years) patients with asthma? 

Abbreviations: BT, bronchial thermoplasty; FeNO, fractionated exhaled nitric oxide; ICS, 553 
inhaled corticosteroid(s); LABA, long-acting beta2-agonist(s); LAMA, long-acting muscarinic 554 
antagonist; SCIT, subcutaneous immunotherapy; SLIT, sublingual immunotherapy.  555 
 556 

The EPCs conducted the systematic reviews based on the pre-specified target population(s), 557 

interventions, comparators, and outcomes, excluding articles that did not meet the required 558 

inclusion criteria as defined in the online protocols for each systematic review and summarized 559 

in the published reviews. (Appendices to the Systematic Reviews document the rationale for 560 

excluding any of the published literature that had been identified through a broad search of the 561 

literature.) The systematic reviews also include the EPCs’ assessment of the risk of bias for each 562 

included article and of the strength of evidence for each key question, using methods described 563 

in the protocols and systematic reviews. The EPCs were not required to use GRADE 564 

methodology to conduct the systematic reviews. Following peer review and public comment, the 565 

systematic review reports were finalized and published in late 2017 and early 2018.  566 

 567 
Updated Reviews of the Literature 568 

To include the most current available information to the Expert Panel, Westat conducted a 569 

literature search to identify any new publications in the period between the completion of the 570 

systematic review literature searches and October 2018, when the Expert Panel was convened. 571 

The search strategies and the inclusion/exclusion criteria used in the updated literature searches 572 

replicated the strategies used in the initial systematic reviews as closely as possible. After review 573 
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of the updated literature searches, the Expert Panel determined that 15 additional articles 574 

addressing specific aspects of the key questions should be included in the selected topic updates. 575 

The new articles were assessed for risk of bias. While the new articles were not incorporated into 576 

the evidence syntheses that had been conducted by the EPCs, when making their 577 

recommendations the Expert Panel considered the new evidence in conjunction with the 578 

evidence in the systematic review reports. 579 

 580 
Expert Panel Processes 581 

• Team Structure  582 

The entire Expert Panel met both in person and via webinars. In addition to the collective efforts, 583 

members were divided into six topic teams with assigned key questions corresponding to the six 584 

priority topics and key questions identified by the NHLBAC Asthma Expert Working Group. 585 

Each topic team was composed of content experts with a range of expertise including primary 586 

care clinicians and individuals with implementation expertise (some members had multiple 587 

expertise). An Integration and Implementation team, composed of one representative member 588 

from each of the topic teams, was tasked with integrating the new recommendations into existing 589 

asthma management. The Expert Panel was coordinated, staffed, and supported by the NHLBI. 590 

Westat provided technical and support services. 591 

• Disclosure of Interest and Conflict of Interest Management  592 

The Expert Panel followed the Institute of Medicine recommendations and standards for using 593 

systematic evidence reviews in the development of trustworthy guidelines and the spirit of the 594 

Recommendations for Guideline Panels that were published by the American College of 595 

Physicians (ACP) in August 2019 midway through the guideline development process.4-6 Where 596 

possible, many of the new ACP guideline recommendations were included. All Expert Panel 597 

members followed financial disclosure and conflict of interest (COI) reporting procedures using 598 

the standard author disclosure procedures outlined for manuscripts submitted to the Journal of 599 

Allergy and Clinical Immunology (JACI) and reviewed by the JACI editors.7 Expert Panel 600 

members disclosed all personal fees, grant support, and non-financial support for the past 36 601 

months with entities that could be perceived to influence or potentially influence the work of the 602 
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group. In keeping with the JACI requirements, this did not include public funding sources such 603 

as government agencies, charitable foundations, or academic institutions.  604 

 605 

COIs were determined by the Expert Panel Chair and JACI editors as either high, moderate, or 606 

low and a plan of management for each level was developed that was modified from the ACP 607 

recommendations. For the Expert Panel, a high COI was defined as multiple interactions with 608 

biomedical entities (drug, biotechnology, or medical device) and included interactions that were 609 

related and not related to the six priority topics. Participation on any Speakers Bureau from any 610 

biomedical entity was also considered a high COI. Individuals with a high COI were excluded 611 

from the Expert Panel and all of its deliberations. If an Expert Panel member had a high COI but 612 

was able to reduce their level of COI, they remained on the Expert Panel and were subject to the 613 

requirements/recusals associated with lower levels of COI. Interaction with a single biomedical 614 

entity that was related to a specific priority topic was considered a moderate COI. Expert Panel 615 

members with a moderate conflict of interest related to any of the six priority topics were recused 616 

from participating in the drafting, discussion, and voting on the relevant topic in which they had 617 

a conflict. They also did not participate in the review, editing, or authorship of the guideline 618 

section for that specific topic. A low conflict of interest was defined as no more than two 619 

interactions with a biomedical entity not related to asthma or not related to the topics under 620 

discussion. In keeping with the ACP recommendations, personal bias was not reported or 621 

formally managed. 622 

 623 

COIs were reported in writing before the Expert Panel convened, before face-to-face meetings 624 

and at the completion of the guideline development. New COI as they arose in the interim were 625 

reported to the Chair and were reviewed by the Chair and the JACI editors and a plan for 626 

management for the conflict was developed. Expert Panel members were notified when new COI 627 

were reported. After release of the ACP recommendations, Expert Panel members with any new 628 

COI either related or not related to the six topics were recused from the Expert Panel. All Expert 629 

Panel members agreed not to add any new COIs for 12 months after guideline release. 630 

 631 
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GRADE Methodology 632 

• Overview 633 

An external methodologist from an EPC not involved in the five systematic reviews provided 634 

training on GRADE methodology to the Expert Panel and ongoing support and consultation 635 

throughout the project. The Expert Panel used the GRADE approach to review the evidence, 636 

develop Evidence to Decision (EtD) tables, and develop recommendation statements. GRADE 637 

provides an internationally accepted approach to determining the quality or certainty in the 638 

evidence and the direction and strength of the recommendation.8,9  639 

 640 
• Prioritization and Rating of Outcomes 641 

The Expert Panel discussed potential outcomes of interest and rated the relative importance of 642 

each outcome for clinical decision-making following the GRADE approach.10 During this 643 

ranking process, the Expert Panel reviewed the definitions of the outcomes as defined in each of 644 

the systematic reviews. The following outcomes were deemed critical outcomes to assess in 645 

making recommendations across all topic areas: asthma exacerbations, control, and Asthma-646 

related Quality of Life. Additional critical outcomes were included when considered appropriate 647 

for specific key questions. For example, for some interventions there was limited or no data 648 

regarding the effect on asthma control. As an alternative, the Expert Panel considered available 649 

data on the related outcome — asthma symptoms — recognizing the limitations of available 650 

measures to assess asthma symptoms (Asthma Outcomes Workshop Report, 2012). The Expert 651 

Panel also considered outcomes that were important but not critical to making recommendations, 652 

which differed depending upon the topic and the available evidence. These important outcomes 653 

were used in the creation of Evidence Profiles and are included in the Evidence to Decision 654 

Tables. 655 

 656 

After prioritizing the outcomes, the Expert Panel agreed to use established thresholds for 657 

determining significant improvement, also known as the minimally important difference (MID), 658 

for asthma control and asthma-related quality of life measures, as presented in Table I.II. For 659 

outcomes with no MIDs established in the literature, such as exacerbations, the Expert Panel 660 

reached consensus on clinically important differences based in part on a review of effect sizes 661 
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seen in RCTs in the literature and their opinions regarding the clinical relevance of a given 662 

change. 663 

• Evidence to Decision Framework  664 

The EtD framework provides a systematic and transparent approach for going from evidence to 665 

recommendations by guideline panels.11 EtD Tables were developed for each key question using 666 

the evidence in the systematic reviews and the GRADEpro Guideline Development Tool.12 The 667 

EtD Tables provided the Expert Panel with a summary of the evidence, requiring a rationale 668 

from the evidence to influence a recommendation or decision; consensus was achieved on the 669 

recommendations using a structured and evidence-based process. By incorporating the strength 670 

and direction of the evidence for each outcome, the EtD tables also informed the Expert Panel’s 671 

judgments in a transparent manner.13,14  672 

• Contextualization of Judgments  673 

The EtD tables provide a framework for contextualizing the evidence and making judgments that 674 

inform the recommendations. The Expert Panel reviewed the summary of findings tables in the 675 

AHRQ systematic review reports and recorded their judgments about the certainty in the 676 

evidence. (See Table I.III for an explanation of the levels of certainty in evidence.) For each key 677 

question, the Expert Panel reviewed the EPC’s judgments about risk of bias found in the 678 

systematic reviews. The judgments about (in)directness, (in)consistency, (im)precision, and 679 

publication bias were modified when appropriate to reflect the contextualized judgments of the 680 

Expert Panel about the certainty of evidence in the context of a clinical practice guideline.14 681 

Footnotes accompanying all Evidence to Decision Tables presented in the Appendix provide 682 

detailed explanations about judgments. When a contextualized judgment was made for a specific 683 

outcome (and the opinion of the Expert Panel differed from the judgment made by the EPC as 684 

reflected in the systematic review), the words, “The guideline panel rated down for…” were 685 

used. Otherwise, the ratings reflected the judgments from the published systematic reviews, and 686 

this is denoted by statements that begin with “The AHRQ evidence report rated down for…”  687 

 688 

Each EtD table includes a summary of the pooled results from the evidence syntheses (as well as 689 

any new studies) in relative and absolute terms, any assumptions or evidence on variability in 690 

patient values and preferences, overall certainty of the evidence, the net benefit between the 691 
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desirable and undesirable effects, resource requirements, acceptability, feasibility, and equity. 692 

The Expert Panel members made judgments within these domains and developed clinical 693 

recommendations based on the evidence summarized in the EtD tables. These conversations took 694 

place during on-line, telephone, and face-to-face meetings. For each recommendation, the panel 695 

took a population perspective and drafted recommendations (including direction and strength), 696 

accompanying technical remarks, implementation considerations, and evidence gaps.  697 

• Framing Recommendations and Coming to Consensus 698 

The recommendations are labeled as either strong or conditional. For strong recommendations, 699 

“we recommend” is used and for conditional recommendations, “we conditionally recommend” 700 

is used. Recommendations are further labeled as either “for” an intervention or “against” an 701 

intervention. Table I.II provides an explanation of the implications of strong or conditional 702 

recommendations for clinicians, individuals with asthma, policy makers, and researchers. Table 703 

I.III provides an explanation of the ratings for the certainty of evidence. 704 

 705 

Recommendations were drafted, revised, and discussed by the Expert Panel multiple times 706 

before each recommendation was voted upon by the eligible Expert Panel members (those 707 

members who did not have a conflict of interest with the particular topic). Consensus was 708 

achieved when more than 90 percent of the Expert Panel members agreed with a 709 

recommendation. Recommendation revisions continued until all recommendations achieved 710 

consensus according to these criteria. Unanimous agreement was achieved for all except one of 711 

the recommendations.  712 

 713 

Table I.II  Implications of Strong and Conditional Recommendations* 714 

Implications Strong Recommendation Conditional Recommendation 

For Individuals 
With Asthma 

Most individuals in this situation 
would want the recommended 
course of action and only a small 
proportion would not.  

Most individuals in this situation 
would want the suggested course of 
action, but many would not.  

   

Draft Report for Public Comment, December 2019  10 
 

DRAFT



Implications Strong Recommendation Conditional Recommendation 

For Clinicians Most individuals should receive the 
intervention. Formal decision aids 
are not likely to be needed to help 
individuals make decisions 
consistent with their values and 
preferences. 

Different choices will be 
appropriate for individuals 
consistent with their values and 
preferences. Use shared decision 
making. Decision aids may be 
useful in helping individuals make 
decisions consistent with their 
risks, values, and preferences.  

For 
Policymakers 

The recommendation can be 
adapted as policy or performance 
measure in most situations. 
Adherence to this recommendation 
according to the guideline could be 
used as a quality criterion or 
performance indicator. 

Policymaking will require 
substantial debate and involvement 
of various stakeholders. 
Performance measures should 
assess whether decision-making is 
documented. 

For 
Researchers 

The recommendation is supported 
by credible research or other 
convincing judgments that make 
additional research unlikely to alter 
the recommendation. On occasion, 
a strong recommendation is based 
on low or very low certainty in the 
evidence. In such instances, further 
research may provide important 
information that alters the 
recommendations. 

The recommendation is likely to be 
strengthened (for future updates or 
adaptation) by additional research. 
An evaluation of the conditions and 
criteria (and the related judgments, 
research evidence, and additional 
considerations) that determined the 
conditional (rather than strong) 
recommendation will help identify 
possible research gaps. 

*Strong recommendations are indicated by statements that lead with “we recommend,” while 715 
conditional recommendations are indicated by statements that lead with “we conditionally 716 
recommend” 717 
 718 

Table I.III  Certainty in Evidence of Effects 719 

High We are very confident that the true effect lies close to that of the estimate of the 
effect. 

Moderate 
We are moderately confident in the effect estimate. The true effect is likely to 
be close to the estimate of the effect, but there is a possibility that it is 
substantially different. 

Low Our confidence in the effect estimate is limited. The true effect may be 
substantially different from the estimate of the effect. 

Very Low We have very little confidence in the effect estimate. The true effect is likely to 
be substantially different from the estimate of effect 

 720 
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Patient Focus Groups 721 

Patient focus groups were conducted to identify what types of information and tools patients, 722 

caregivers, and providers would find most helpful in their ongoing efforts to effectively manage 723 

asthma and adhere to the new guidelines; ensure that the patient voice is reflected in the new 724 

asthma guidelines; and identify potential patient/caregiver barriers to uptake. Using virtual data 725 

collection methods (i.e., telephone and online platforms), 11 in-depth interviews (IDIs) with 726 

health care providers who treat patients with asthma and 10 online focus groups with English and 727 

Spanish-speaking lower- to lower-middle income (≤$50K annual income) adults with asthma 728 

and adult caregivers of children with asthma were conducted. As per industry best practices, both 729 

the health care provider IDIs and consumer focus groups were limited to 75 minutes or less to 730 

minimize burden and facilitate engagement. Findings were analyzed using a notes- and 731 

transcript-based analysis process similar to that recommended by Krueger15 and Patton (2002).16 732 

 733 
Selected Updates Report 734 

After the Expert Panel reached consensus on the recommendations, each topic team drafted a 735 

narrative to provide further information on each recommendation, forming the body of this 736 

Report. Each topic narrative is divided into the following sections: 1) a brief background section 737 

that includes definition of the terms used in the recommendations; 2) the key questions being 738 

addressed and the recommendations; 3) comments needed to contextualize the recommendation; 739 

4) an Implementation Guidance section that provides expert panel opinion about how to use the 740 

recommendation in clinical practice; 5) a summary of the evidence; 6) rationale and discussion 741 

of the evidence supporting the recommendation. At the end of each section (topic), a list of topic-742 

specific research gaps and questions is provided. 743 

 744 

The Implementation Guidance section is intended for practicing clinicians, and it contains the 745 

following information sequentially: the population most likely to benefit from the 746 

recommendation, any excluded populations, topic specific considerations, and what clinicians 747 

should discuss with their patients as part of the shared decision-making process.  748 

 749 
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Research Gaps 750 

During the conduct of its work, the Expert Panel identified limitations to the process used to 751 

develop these updates on selected topics that cut across specific topics as well as several 752 

overarching research gaps. These crosscutting limitations and research gaps are noted below. 753 

Research gaps specific to individual topics are found at the end of each topic section. 754 

• A complete update to the EPR-3 asthma guidelines is needed at this time. The topics in 755 

the current update were selected in 2014 by the Asthma Expert Working Group of the 756 

NHLBAC and additional data are now available. A major gap in this update is the lack of 757 

information regarding several available biologic therapeutics for asthma that have 758 

become available since 2014.  759 

• Research studies need to use validated outcome measures, specifically the core outcome 760 

measures in accordance with the recommendations promulgated by the 2012 Asthma 761 

Outcomes Workshop.17 A major limitation of the 2020 Guidelines Update is the paucity 762 

of evidence based on standardized outcome measures. Federal agencies that contributed 763 

to the 2012 Asthma Outcomes Workshop Report should require that outcomes be 764 

measured as recommended. 765 

• The clinical relevance of changes in outcome measures should be formally established to 766 

provide minimally important differences (MID) for all validated asthma outcomes, such 767 

as exacerbations and asthma symptoms and the cutoffs for tests such as FeNO. Clinical 768 

relevance should be established using a wide range of stakeholder input, most 769 

importantly including individuals with asthma.  770 

• Updates to the definitions of asthma severity using asthma phenotypes and endotypes are 771 

needed. Included here are also updates to the definitions of low-, medium-, and high-dose 772 

inhaled corticosteroids (ICS).  773 

• Biologically appropriate subpopulations in asthma should be established and 774 

standardized. While the population(s) of interest for the selected updates were defined for 775 

the systematic reviews, the characterizations of individuals did not reflect current 776 

understanding of relevant phenotypes and endotypes (e.g., asthma severity, allergen-777 

specific sensitization, airway inflammatory type). Moreover, standard reporting of results 778 
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based on race, ethnicity, and ages (0–4 years, 5–11 years, and 12 years and older) are 779 

needed to assess results across studies.  780 

• The vast majority of evidence used to inform the guidelines were designed as efficacy 781 

studies,18 which seek to evaluate treatment effects in relatively homogeneous populations 782 

and under conditions in which fidelity to study protocols is actively promoted; the 783 

applicability to real-world clinical and community contexts requires studies using 784 

comparative effectiveness designs. Such research could be facilitated with the use of 785 

validated outcome measures and the definition of biologically appropriate 786 

subpopulations. 787 

• The preferences of individuals with asthma regarding outcomes and available measures 788 

to assess asthma need to be included. GRADE methodology prioritizes patient-centered 789 

outcomes; data, however, were not available on the outcomes most relevant or important 790 

to individuals with asthma. Research is needed to understand how preferences for 791 

outcomes may vary by race/ethnicity, asthma severity, age (in children and in the 792 

elderly), and socioeconomic status. 793 

• Relevant health outcomes need to be assessed in individuals with asthma for integration 794 

in the management recommendations. All GRADE outcomes were not included in the 795 

systematic reviews for the selected topics. For example, while cost-effectiveness data 796 

exist for some interventions in asthma management, the data were not included in the 797 

systematic reviews used for the selected updates. Moreover, safety data on all 798 

interventions should be explicitly assessed and included in publications of clinical trials. 799 

Table I.IV  Minimally Important Differences (MID) for Asthma Control and Asthma-800 
related Quality of Life Measures19-27 801 

Outcome Measure Range (points) Score Interpretation  
Minimally 
Important 
Difference (MID) 

Asthma Control 

Asthma Control Test 
(ACT)  5 to 25 

Well-controlled: ≥20  
Not well-controlled: 
≤19  

≥12 years: 
MID ≥3 points1  

Asthma Control Test-5 
(ACQ-5) 

Asthma Control Test-6 
(ACQ-6)  

0 to 6 Uncontrolled: ≥1.5  
Well-controlled: <0.75  

≥18 years: 
MID ≥0.5 points2  
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Outcome Measure Range (points) Score Interpretation  
Minimally 
Important 
Difference (MID) 

Asthma Control Test-7 
(ACQ-7)  

0 to 6 Uncontrolled: ≥1.5  
Well-controlled: <0.75  

≥6 years: 
MID ≥0.5 points2,3 

Asthma-Related Quality of Life 
Asthma Quality of Life 
Questionnaire (AQLQ)  

Asthma Quality of Life 
Questionnaire Mini 
(AQLQ-mini)  

1 to 7 Severe impairment = 1  
No impairment = 7  

≥18 years: 
MID ≥0.5 points4-6  

Pediatric Asthma Quality 
of Life Questionnaire 
(PAQLQ) 

1 to 7 Severe impairment = 1  
No impairment = 7  

7–17 years:  
MID ≥0.5 points7,8  

Other 

Rescue medication use 
(daytime or nighttime) 

Continuous 
measure, puffs  
per unit of time 

N/A  
≥18 years: 
MID = -0.81 
puffs/day9 

 802 

Review and Public Comment [Note: This section will be updated after the public comment 803 

period (Dec-Jan 2020) has been completed.] 804 

A final draft report was reviewed by the NAEPPCC and subsequently made available for public 805 

review and comment [will add dates here]. Interested stakeholders, including members of the 806 

scientific community, academic institutions, the private sector, health professionals, professional 807 

societies, advocacy groups, and patient communities, as well as other interested members of the 808 

public were invited to submit comments. Xxx (will add #of comments) comments were received 809 

and considered, and final revisions and edits were made to the draft document. 810 

 811 
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SECTION II: Recommendations for the Use of Fractional Exhaled Nitric Oxide (FeNO) in 812 

the Diagnosis and Management of Asthma  813 

Background 814 

Nitric oxide (NO) can be measured in exhaled breath from all individuals and may provide a 815 

measure of the level of airway inflammation. In individuals with asthma, fractional exhaled nitric 816 

oxide (FeNO) may be useful as an indicator of Th2 or eosinophilic inflammation in the airway. 817 

FeNO testing requires an expiratory maneuver into a device specific for this purpose. A 818 

discussion of the equipment used and how the test is performed is beyond the scope of this 819 

update. The Expert Panel focused on specific key questions regarding the utility of FeNO 820 

measurement for asthma diagnosis, management, and prognosis. Factors that confound the 821 

measurement or interpretation of FeNO tests are discussed in the context of the key questions. 822 

 823 

The EPR-3 authors concluded that further research into the use of FeNO measurement was 824 

needed to identify its role as a clinical tool for routine asthma management. The Expert Panel 825 

examined FeNO measurement for asthma diagnosis, management, and prognosis and includes 826 

four recommendations across these three areas. The evidence in all of these areas reveals 827 

important limitations that affect the strength of the recommendations and limit the ability to 828 

determine the optimal strategies for FeNO measurement.  829 

 830 

Nitric oxide levels in exhaled breath are affected by a variety of conditions. Specifically, FeNO 831 

levels are challenging to interpret in persons already on ICS or who smoke tobacco. Atopy in 832 

individuals with asthma also affects FeNO levels apart from the effect of asthma on FeNO levels. 833 

The extent to which these conditions influence FeNO measurement is not precise and varies 834 

across individuals. Age also influences FeNO levels and must be considered in interpreting test 835 

results. 836 

 837 
Question 2.1  838 

• What is the diagnostic accuracy of FeNO measurement(s) for making the diagnosis of 839 

asthma in individuals ages 5 years and older? 840 
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 841 

Recommendation #1: In individuals ages 5 years and older for whom the diagnosis of 842 

asthma is uncertain using history, clinical findings, clinical course, and spirometry, 843 

including reversibility testing, or in whom spirometry cannot be performed, the Expert 844 

Panel conditionally recommends the addition of FeNO measurement as an adjunct to the 845 

evaluation process. (Conditional recommendation, Moderate level of certainty) 846 

 847 
Comments  848 

• There is no gold standard for the diagnosis of asthma, which makes standard measures of 849 

diagnostic accuracy a challenge. Proper diagnosis depends on an amalgam of clinical 850 

findings, history, objective measures, and clinical course over time.  851 

• The role of FeNO measurement in the diagnosis of asthma is still evolving. 852 

• Recognition of allergen sensitivity is extremely important in interpreting FeNO levels. 853 

The concurrent presence of allergic rhinitis and atopy, which is associated with increased 854 

FeNO levels, is a critical factor in accurately interpreting test results.  855 

 856 
Implementation Guidance 857 

Based upon current data on FeNO measurement in clinical settings, FeNO appears to have a role 858 

in situations where the diagnosis of asthma is uncertain. The Expert Panel makes the following 859 

suggestions for implementation of FeNO testing in asthma diagnosis.  860 

• Individuals in whom a diagnosis of asthma is being considered and who may benefit from 861 

FeNO measurement as part of the evaluation process include 862 

− Individuals ages 5 years and older for whom the diagnosis of asthma is uncertain. 863 

− Individuals in whom spirometry cannot be performed accurately.  864 

• The data regarding the diagnostic accuracy of FeNO measurement in children less than 4 865 

years of age are not conclusive, therefore the use of FeNO measurement in this age group 866 

is not recommended.  867 

• FeNO results alone cannot be used to diagnose asthma. FeNO measurements can serve as 868 

adjunct test that may aid in diagnosing asthma in the appropriate setting. Following 869 

consideration of other conditions that may influence FeNO measurement, the test should 870 
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be performed when a thorough clinical assessment, including other appropriate tests, is 871 

inconclusive. 872 

• As shown in Table II.I, the Expert Panel recommends use of cut off levels or ranges for 873 

FeNO measurement in evaluating persons for asthma. Using these FeNO cutoff levels, 874 

the likelihood of having asthma in individuals ages 5 years and older increases by 2.8 to 875 

7.0 times with a high FeNO test result as follows:  876 

− FeNO results of less than 25 ppb (less than 20 ppb in children ages 5–12 years) are 877 

inconsistent with Type 2 inflammation and suggest a diagnosis other than asthma (or 878 

an individual with asthma whose Type 2 inflammation has been managed with steroid 879 

use or who has non-type 2 inflammation or non-eosinophilic asthma). 880 

− FeNO results of greater than 50 ppb (greater than 35 ppb in children ages 5–12 years) 881 

are consistent with elevated Type 2 inflammation and support a diagnosis of asthma, 882 

(responsiveness to corticosteroids is more likely than in the absence of Type 2 883 

inflammation). 884 

− FeNO results of between 25 ppb and 50 ppb (20–35 ppb in children ages 5–12 years) 885 

are less informative with respect to the diagnosis of asthma and should be interpreted 886 

with caution and attention to the clinical context.  887 

− The specificity and sensitivity in the evaluation process depend on the clinical 888 

situation, but in steroid-naïve individuals with asthma, FeNO measurement has the 889 

highest accuracy for the diagnosis of asthma at a cutoff of less than 20 ppb 890 

(sensitivity 0.79, specificity 0.77, and diagnostic odds ratio 12.25). 891 

 892 
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Table II.I  FeNO Measurement Interpretation in Asthma Diagnosis (after Dweik et al.)28 893 
in Nonsmoking Individuals not on Steroids* 894 

FeNO Level 
<25 ppb 
(<20 in children) 

25–50 ppb 
(20–35 in children) 

FeNO >50 
(>35 in children) 

Recent or current steroid use 
Alternative Dx 
Unlikely to benefit from ICS 
Non-eosinophilic asthma 
COPD 
Bronchiectasis 
CF 
Vocal cord dysfunction 
Rhinosinusitis 
Smoking 
Obesity 

Evaluate in clinical context 
Consider other Dx 
Consider other factors 
influencing result 

Eosinophilic asthma less 
likely 

Eosinophilic airways 
inflammation likely 
Likely to respond to ICS 
Atopic asthma 
Eosinophilic bronchitis 

Reprinted with permission of the American Thoracic Society. Copyright © 2019 American 895 
Thoracic Society. Dweik RA, Boggs PB, Erzurum SC, et al. An Official ATS Clinical Practice 896 
Guideline: Interpretation of Exhaled Nitric Oxide Levels (FeNO) for Clinical Applications. Am J 897 
Respir Crit Care Med. 2011 Sep 1;184(5):602-615. The American Journal of Respiratory and 898 
Critical Care Medicine is an official journal of the American Thoracic Society. 899 
 900 
*Consider other factors that may influence FeNO results as described in the Section II 901 
Background. 902 
 903 
Abbreviations: CF, cystic fibrosis; COPD, chronic obstructive pulmonary disease; Dx, diagnosis; 904 
FeNO, fractionated exhaled nitric oxide; ICS, inhaled corticosteroid(s); ppb, parts per billion 905 

• FeNO measurements should be performed by appropriately trained personnel in settings 906 

where there is extensive experience in interpreting the measurement or partnership with 907 

experienced clinicians who can interpret the findings. Testing can be performed in 908 

primary or specialty care provider settings. However, the costs of testing (equipment and 909 

expendable supplies) may prohibit adoption in the primary care setting. Cost, in addition 910 

to the need for reproducibility of maneuvers, will need to be addressed to make home 911 

testing feasible. 912 

• What clinicians should discuss with their patients about FeNO testing. 913 

− In discussing FeNO testing with individuals suspected of having asthma, those 914 

individuals and caregivers should know the following: 915 

− The FeNO measurement process is safe.  916 

− FeNO may be helpful in evaluating asthma, but it is not diagnostic of asthma. 917 
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− Patients should be informed if they have other conditions/behaviors that could affect 918 

the interpretation of the results or factors that may limit the accuracy of previous 919 

diagnostic attempts (such as smoking).  920 

 921 
Summary of the Evidence  922 

There were no randomized controlled trials (RCTs) that could be used to address this question 923 

(see EtD Table I), but there were more than 50 studies in diverse (but not all) populations, 924 

including both healthy and symptomatic individuals as well as smokers and nonsmokers and 925 

those with and without a prior diagnosis of asthma. The protocols for diagnostic FeNO 926 

assessment varied, and conclusions as to the optimal testing protocol are uncertain. Based on the 927 

Expert Panel’s interpretation of the literature and the systematic review, the overall certainty of 928 

evidence for this recommendation was Moderate. The Expert Panel considers it appropriate to 929 

apply the recommendation to the broader population based on the diversity of the populations 930 

included in the evidence review. The imprecision in the studies on the utility of FeNO 931 

measurement in asthma diagnosis should be acknowledged.  932 

 933 
Rationale/Discussion  934 

In the Expert Panel’s opinion, there is clearly potential benefit in having an additional tool to aid 935 

in diagnosing asthma, and in particular, one that may help identify specific asthma phenotypes. 936 

The Expert Panel considered many facets of harm, risk, opportunity, and benefits in making its 937 

recommendation. In the opinion of the Expert Panel, the balance of evidence favors use of FeNO 938 

as an adjunct to other diagnostic methods (structured history, clinical findings, and pulmonary 939 

function testing) when they are not conclusive.  940 

 941 

Acceptability of FeNO measurement to individuals with a potential diagnosis of asthma is likely 942 

to be good, given the test involves minimal effort and does not incur discomfort or side effects. 943 

In studies using FeNO, no overt harms were reported. The Expert Panel noted that in general, 944 

FeNO measurements were only performed in specialty care research settings. There are few data 945 

on the use of FeNO in primary care settings. As with many innovations, the cost of FeNO 946 
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equipment and testing may also limit its use. This could negatively impact the availability of 947 

FeNO testing and lead to less equitable care for populations with limited resources.  948 

 949 
Questions 2.2 and 2.3  950 

• What is the clinical utility of FeNO measurements to select medication options (including 951 

steroids) for individuals ages 5 years and older? 952 

• What is the clinical utility of FeNO measurements to monitor response to treatment in 953 

individuals ages 5 years and older? 954 

 955 
Recommendation #2: In individuals ages 5 years and older with persistent asthma, for 956 

whom there is uncertainty in choosing, monitoring, or adjusting anti-inflammatory 957 

therapies based on history, clinical findings and spirometry, the Expert Panel  958 

conditionally recommends the addition of FeNO measurement as part of an ongoing 959 

asthma monitoring and management strategy that includes frequent assessments. 960 

(Conditional recommendation, Low level of certainty) 961 

 962 
Comments 963 

• This recommendation is specific for using FeNO measurement for selecting, monitoring 964 

response to, and adjusting dosing of, anti-inflammatory therapies in individuals with 965 

asthma.  966 

• FeNO levels must be interpreted in conjunction with other clinical data. Evidence 967 

suggests that frequent monitoring (such as every 2 to 3 months) is required to prevent 968 

exacerbations. 969 

 970 
 971 
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Implementation Guidance  972 

The Expert Panel offers the following suggestions concerning how to use FeNO testing in 973 

monitoring asthma. 974 

• Individuals for whom FeNO testing in monitoring asthma may be useful include: 975 

− Children ages 5 years and older and adults with uncontrolled persistent asthma who 976 

are currently receiving ICS, ICS with long-acting beta2-agonist(s) (LABA), 977 

montelukast, or omalizumab, or patients whose symptoms indicate that they may 978 

require additional anti-inflammatory therapy. 979 

− Individuals with atopy, especially children.  980 

− Individuals with asthma and providers who agree that frequent (every 2 to 3 months) 981 

assessments of asthma control over a period of at least a year are warranted. 982 

• FeNO levels must be interpreted in conjunction with other clinical data and current 983 

evidence suggests that frequent monitoring (such as every 2 to 3 months) is required to 984 

prevent exacerbations.  985 

• Because FeNO is not well correlated with other asthma outcomes, e.g., symptoms or 986 

control such as the Asthma Control Test (ACT), Asthma Control Questionnaire (ACQ), 987 

prior or subsequent exacerbations, and exacerbation severity (see Recommendation #3), it 988 

should not be considered a substitute for these measures or used in isolation. Rather, it 989 

may be used as part of an ongoing asthma monitoring and management strategy with 990 

frequent assessments.  991 

• What clinicians should discuss with their patients about using FeNO  992 

In discussing FeNO testing with individuals with asthma, the Expert Panel recommends 993 

that clinicians consider making the following points as part of shared decision-making:   994 

− FeNO measurement itself is safe for almost everyone. 995 

− FeNO-based asthma monitoring and management strategies were associated with 996 

significant reductions in exacerbation frequency, but not with improvement in control 997 

(ACT or ACQ) or quality of life questionnaires. 998 

− FeNO testing may require referral to a specialty clinic. 999 
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− FeNO measurements are used in addition to other evaluations of asthma control such 1000 

as lung function testing, symptom assessments, and questions about medication 1001 

adherence. 1002 

− FeNO levels may be affected by multiple conditions in addition to asthma. 1003 

 1004 
Summary of the Evidence  1005 

The critical outcomes considered for an effect of FeNO monitoring were exacerbations, asthma 1006 

control, and quality of life. The desirable effects of FeNO monitoring were moderate because 1007 

FeNO use in monitoring asthma anti-inflammatory therapies was associated with a meaningful 1008 

decrease in exacerbation in the judgment of the Expert Panel (see EtD Table II). The benefits of 1009 

FeNO monitoring on asthma control and quality of life, however, did not achieve a minimally 1010 

important difference (MID), and the certainty of evidence (for ACT, Pediatric Asthma Quality of 1011 

Life Questionnaire [PAQLQ], or Asthma Quality of Life Questionnaire [AQLQ]) was low.  1012 

 1013 

The certainty of evidence for the effect of FeNO monitoring on exacerbations depends on the 1014 

definition of an asthma exacerbation. When considering exacerbations as a composite endpoint 1015 

(unscheduled visits to the provider’s office, emergency department [ED], hospitalization, oral 1016 

corticosteroid use, reductions in forced expiratory volume in 1 second or peak expiratory flow, 1017 

symptoms associated lung function decline, or Global Initiative for Asthma [GINA] guideline 1018 

definitions), the certainty of evidence is high (6 RCTs in 1,536 adults, odds ratio [OR] 0.62 1019 

[confidence interval (CI), 0.45 to 0.86]; in 7 RCTs in 733 children, OR 0.50 [CI, 0.31 to 0.82]). 1020 

The risk difference with strategies that include FeNO monitoring in adults is a reduction of 71 1021 

exacerbations per 1,000 individuals with asthma with a range of from 108 fewer to 25 fewer 1022 

exacerbations. In children, FeNO monitoring was associated with 116 fewer exacerbations per 1023 

1,000 individuals with asthma but with no estimate of range, as the imprecision was high. When 1024 

considering only exacerbations that result in oral corticosteroid use (10 RCTs of 1,664 adults and 1025 

children), the certainty of evidence is moderate (OR 0.67 [CI, 0.51 to 0.90]), with a risk 1026 

difference of 67 fewer exacerbations per 1,000 individuals with asthma with a range of 104 1027 

fewer to 19 fewer exacerbations. With exacerbations that result in hospitalization (9 RCTs in 1028 

1,598 adults and children), the certainty of evidence is low (OR 0.70 [0.32–1.55]) with a risk 1029 
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difference of 11 fewer exacerbations per 1,000 individuals with asthma with a range of 25 fewer 1030 

to 19 more exacerbations.  1031 

 1032 

There was low certainty of evidence for FeNO monitoring to exert a change of at least the 1033 

established MID using the ACT (MID, 3), PAQLQ (MID, 0.5), or AQLQ (MID, 0.5). For each 1034 

of these outcomes the mean difference in scores between groups with and without FeNO 1035 

monitoring was less than 0.1. 1036 

 1037 

It is not known if the recommendation is applicable to non-atopic individuals given  1038 

atopy (defined either as a positive skin prick test or elevated aero-allergen specific 1039 

immunoglobulin E) was an inclusion criterion in most of the pediatric studies.29-38 In the studies 1040 

of adults, atopy was an inclusion criterion36,39,40 or it was assessed as part of the study.41-43 Few 1041 

studies did not assess atopy.44-46  1042 

 1043 

There were wide variations in the strategies for adjusting anti-inflammatory therapies using 1044 

FeNO in conjunction with other assessments.29-35,37,40-43,45,46 For this reason, there are no 1045 

established FeNO cut points for choosing, monitoring, or adjusting anti-inflammatory therapies, 1046 

and no specific algorithm is provided for use.  1047 

 1048 

The use of FeNO to assess adherence to treatment (primarily ICS) was not included in the 1049 

recommendations as the strength of evidence was low. Moreover, while FeNO levels were 1050 

associated with adherence to ICS as measured by electronic or dose counters,35,47,48 in two 1051 

observational studies47,48 and one randomized controlled trial (RCT)35 of 1,035 children and 1052 

adolescents, no studies evaluated FeNO monitoring as a marker of adherence in adults. 1053 

Therefore, the Expert Panel concludes that FeNO measurement may be useful as an adjunct 1054 

measure of adherence only in children and adolescents. The direct risks of the FeNO testing are 1055 

considered trivial. 1056 

 1057 
Rationale/Discussion 1058 

In making this recommendation, the Expert Panel considered the desirable and undesirable 1059 

effects of FeNO monitoring including the acceptability to both individuals with asthma and their 1060 
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providers, feasibility of testing, and impact on health equity. Potential benefits include reducing 1061 

exacerbations and improving asthma control and quality of life, which are considered critical 1062 

outcomes from both the patient and provider perspectives. The undesirable effects of FeNO 1063 

testing were expected to be minimal for direct effects of FeNO. There were concerns about 1064 

accessibility and equity as noted below. 1065 

 1066 

FeNO levels have been shown to be responsive to changes in anti-inflammatory medications 1067 

including inhaled corticosteroids, montelukast, and omalizumab. Newly available anti-1068 

inflammatory biologic therapies were not evaluated for effects on FeNO levels as part of this 1069 

guideline. 1070 

 1071 

In the Expert Panel’s judgment, individual preferences and values may have an important role in 1072 

the decision to use FeNO monitoring, given the differential effects on quality of life and 1073 

exacerbation frequency which may be valued differently by individuals. In addition, the burden 1074 

(cost, time for appointments, and availability of testing) of frequent monitoring will likely 1075 

influence an individual’s decisions about their willingness to complete regular testing. Therefore, 1076 

a therapeutic monitoring plan that includes frequent FeNO monitoring requires discussion and 1077 

agreement between the individual with asthma and the clinician. 1078 

 1079 

The Expert Panel expressed concern that if FeNO testing was not widely available and was 1080 

restricted by insurance coverage, some individuals with asthma might not have the benefit of 1081 

exacerbation reduction using FeNO-based monitoring and management algorithms, thereby 1082 

widening disparities in asthma outcomes. Most of the studies that described cost-effectiveness 1083 

were conducted outside of the United States42,49-52 and were determined to be of limited value for 1084 

this update. 1085 

 1086 
Question 2.4  1087 

• What is the clinical utility of FeNO measurements in monitoring disease activity and 1088 

asthma outcomes in individuals with asthma ages 5 years and older? 1089 
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Recommendation #3: In individuals with asthma ages 5 years and older, the Expert Panel 1090 

recommends against the use of FeNO measurements in isolation to assess asthma control, 1091 

predict future exacerbations, or assess exacerbation severity. If used, it should be used as 1092 

part of an ongoing monitoring and management strategy. (Strong recommendation, Low 1093 

level of certainty) 1094 

 1095 
Comments 1096 

• FeNO levels are not well correlated with standard measures of asthma symptoms or 1097 

control such as the ACT, ACQ, prior or subsequent exacerbations, and exacerbation 1098 

severity. Therefore, it is not a substitute for standard measures and should not be used in 1099 

isolation for monitoring disease activity. Rather, FeNO measurement may be used in 1100 

conjunction with history, clinical findings, and spirometry as part of an ongoing asthma 1101 

monitoring and management strategy, which includes frequent assessments as described 1102 

in recommendation #2. 1103 

 1104 
Implementation Guidance 1105 

Guidance for this recommendation was not felt to be possible, pending additional research and 1106 

clinical practice determinations.  1107 

 1108 
Summary of the Evidence  1109 

This guideline update considered use of FeNO measurement for adults ages 18 years or older and 1110 

children ages 5–18 years for monitoring current asthma control, subsequent and prior 1111 

exacerbations, and the severity of an ongoing exacerbation. The evidence for these questions is 1112 

based primarily on correlational studies. 1113 

 1114 

Among adults, FeNO levels are weakly associated with asthma control as measured by the ACT 1115 

and ACQ.53-56 This association is further reduced among patients who smoke, are pregnant, or 1116 

are currently taking an ICS. The association between FeNO levels and prior or subsequent 1117 

exacerbations is mixed with elevated,57 lower,58 or no53 association depending on the study. 1118 

Among children and adolescents ages 5–18 years, the results are also mixed. For example, two 1119 
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studies showed an association between recent symptoms or uncontrolled asthma and elevated 1120 

FeNO levels.59,60 Another study showed that FeNO levels did not correlate with nasal or asthma 1121 

symptoms.61  1122 

 1123 

The evidence for the utility of FENO to predict exacerbations is inconclusive. It should be noted 1124 

that studies varied in the populations assessed as well as whether FENO alone was used as a 1125 

predictor or as part of a strategy including other tests. For example, two studies showed FeNO 1126 

levels to be a moderate predictor of exacerbations.30,62 In contrast, other studies showed that 1127 

FeNO levels, in conjunction with inflammatory markers and clinical characteristics did not 1128 

predict exacerbations,63 and that FeNO levels were not a predictor of future exacerbations among 1129 

high risk urban minority children.64 1130 

 1131 

Among children and adults, FeNO levels did not correlate with the severity of exacerbations.65,66 1132 

FeNO testing was also difficult for children to perform in the acute setting, did not correlate with 1133 

other measures of acute severity,67 and was poorly reproducible for an individual patient during 1134 

an exacerbation.68 1135 

 1136 
Rationale/Discussion 1137 

Based on the evidence summarized above, the Expert Panel recommends against the use of 1138 

FeNO measurements to assess asthma control, predict future exacerbations, or assess 1139 

exacerbation severity unless used as part of an ongoing asthma monitoring and management 1140 

strategy as described in recommendation #2. Further research is needed to assess the use of 1141 

FeNO as a marker for medication adherence regarding its impact on asthma outcomes and its 1142 

feasibility, acceptability, and cost effectiveness.  1143 

 1144 
Question 2.5  1145 

• In children ages 0–4 years with recurrent wheezing, how accurate is FeNO testing in 1146 

predicting the future development of asthma at ages 5 and above? 1147 

 1148 
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Recommendation #4: In children ages 0–4 years with recurrent wheezing, the Expert Panel 1149 

recommends against FeNO measurement to predict the future development of asthma. 1150 

(Strong Recommendation, Low level of certainty) 1151 

 1152 
Comments  1153 

• The Expert Panel defines recurrent wheezing as clinically significant periods of bronchial 1154 

or respiratory tract wheezing that is reversible or fits the clinical picture of 1155 

bronchospasm, along with clinical history and a physical exam. 1156 

• The Expert Panel used a 60% probability of a future diagnosis of asthma as a minimum 1157 

threshold to assess the clinical utility using FeNO (either FeNO measurement alone or in 1158 

conjunction with other clinical, objective, and historical findings) to accurately predict 1159 

the subsequent diagnosis of asthma. 1160 

 1161 
Implementation Guidance 1162 

The Expert Panel recommends against the use of FeNO testing to predict future development of 1163 

asthma pending additional research and clinical practice determinations.  1164 

 1165 
Summary of the Evidence  1166 

There were nine studies that addressed the predictive ability of FeNO measures in children less 1167 

than age 5 years for the subsequent development of asthma in children ages 5 years and older. 1168 

None of these studies were RCTs; six studies were non-randomized longitudinal studies and 1169 

three were cross-sectional studies. Only three studies investigated specifically the diagnosis of 1170 

asthma (vs. wheezing or Asthma Predictive Index [API] score). 1171 

 1172 

Though FeNO appears to reflect Type 2 bronchial inflammation (TH2 inflammation) early in 1173 

life, the current evidence is insufficient to recommend FeNO testing in children at ages 0–4 years 1174 

to predict a diagnosis of asthma at ages 5 years and above as indicated in EtD Table III. FeNO 1175 

testing in early childhood (ages 0–4 years) strongly correlates with the API, which is not 1176 

surprising given the relation between atopy and FeNO levels, and the fact that this index is 1177 

heavily predicated on an atopic constitution. FeNO levels are higher in children with a current 1178 
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history of wheezing and persistent wheezing (compared with children without wheezing and 1179 

children with transient wheezing, respectively). The latter is relevant to clinical practice because 1180 

most children with transient wheezing stop wheezing by age 3 years.69,70 Therefore, young 1181 

children who continue to wheeze after age 3 years are more likely to develop asthma in the 1182 

future. Three studies ascertained whether elevated FeNO levels, in children less than age 5 years 1183 

predicted a future diagnosis of asthma. These factors were not adjusted in predictive indices. The 1184 

studies had mixed results, using FeNO and other clinical measures in different models to predict 1185 

future development of asthma. One longitudinal study71 is ongoing and may result in new 1186 

information on this question.  1187 

 1188 
Rationale/Discussion 1189 

A single FeNO measurement to predict future asthma is not likely to be physically harmful and is 1190 

not burdensome. However, there are risks of prediction models associated with future 1191 

insurability and treatment decisions that might rely on measures that are insufficient at this time. 1192 

Until the predictive ability of FeNO measurement is determined in specific populations of 1193 

children ages 0–4 years, parents should be informed of the limited data supporting the use of 1194 

FeNO measurement for this purpose. 1195 

 1196 

The Expert Panel appreciates the potential value of a tool for prediction of asthma using 1197 

noninvasive methods, but such testing may also cause worry and adversely affect care and 1198 

treatment if unreliable. In the Expert Panel’s judgment, therefore, the current acceptability of 1199 

FeNO measurement for predictive purposes is low. It is not clear that this would change current 1200 

treatment standards and may in fact misdirect care. The feasibility of implementing FeNO 1201 

measurement in this population seems challenging in several ways, including the importance of 1202 

proper technique and accuracy in this age range, making it potentially feasible for specialist but 1203 

not primary care. In addition, the cost and maintenance of FeNO equipment may limit use.  1204 

Given that the Expert Panel recommendation is against the use of FeNO measurement for 1205 

prediction in this population, equity issues are not expected to arise. However, if the test were 1206 

marketed to privately insured or private pay patients, it could adversely impact those with more 1207 

economic resources. Therefore, overall, the Expert Panel believes that the balance of effects does 1208 

not favor the intervention use of FeNO for predicting asthma.  1209 
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Future Research Opportunities  1210 

The value and potential for new methods of evaluating individuals with wheezing, correctly 1211 

identifying those with asthma, selecting appropriate therapy, and monitoring response to therapy 1212 

is clearly important. There have been advances in research on FeNO measurement and its use in 1213 

asthma since EPR-3; the expertise that these clinicians and researchers have has allowed 1214 

important contributions to our knowledge base. To expand on this research and further clarify the 1215 

role of FeNO measurement in individuals with wheezing and support the care of individuals with 1216 

asthma, some of the major goals for future research are identified here: 1217 

• Develop a better understanding of the use of FeNO measurement in the diagnostic 1218 

process. At what point should FeNO be used in relation to other diagnostic tools and for 1219 

which individuals with asthma ages 5 years and older? 1220 

• Gather additional data on the prevalence of asthma in the settings in which FeNO 1221 

measurement is recommended (e.g., specialty care settings) to improve understanding of 1222 

the performance of FeNO as a diagnostic tool.  1223 

• Refine and validate FeNO cutoffs for diagnostic and management purposes. How do 1224 

these vary for patients with different co-morbid conditions and in different ethnic and 1225 

racial groups? 1226 

• Identify the algorithm that includes the most useful combination of, and cutoff levels for, 1227 

objective measures (e.g., FeNO, blood eosinophils, spirometry, short-acting beta2 agonist 1228 

use, symptom scores) for choosing, monitoring, or adjusting anti-inflammatory therapy. 1229 

• Refine ongoing management strategies that incorporate FeNO measurement to better 1230 

understand the optimal timing and interpretation of FeNO levels in a range of asthma 1231 

phenotypes (e.g., eosinophilic vs. non-eosinophilic). 1232 

• Study the use of FeNO to monitor adherence to ICS and other anti-inflammatory 1233 

treatments in children and adults. 1234 

• Explore the possible role of FeNO measurements in children ages 0–5 years with asthma 1235 

to understand if persistently elevated levels correlate with increased risk of subsequent 1236 

asthma diagnosis. 1237 

• Explore the role for point-of-care FeNO measurements to identify children who do not 1238 

require oral steroid therapy. 1239 
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• Conduct additional studies on FeNO-based asthma management in the population with 1240 

moderate to severe persistent asthma.  1241 

• Further explore the potential uses of FeNO measurement for asthma management in 1242 

primary care.  1243 

• Explore the potential increase in asthma health disparities based on differential access to 1244 

the FeNO measurement driven by healthcare coverage. 1245 

 1246 
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SECTION III: Recommendations for Indoor Allergen Reduction in Management of 1247 

Asthma  1248 

Background 1249 

Environmental control is one of the four cornerstones of asthma management in EPR-3.1 The 1250 

Expert Panel examined the effectiveness of single and multicomponent allergen mitigation 1251 

strategies directed toward common, indoor aeroallergens, with the goal of improving asthma 1252 

outcomes for adults and children with asthma. The key questions for this priority topic and the 1253 

recommendations by the Expert Panel are below and are categorized as single component and 1254 

multicomponent allergen mitigation strategies. Not included in this scope of work was 1255 

examining the utility of clinical testing for sensitivity to allergens (e.g., skin prick tests versus 1256 

measurement of allergen-specific immunoglobulin E [IgE]), mitigation strategies for outdoor 1257 

allergens, and mitigation of environmental irritants such as tobacco smoke. Also, not included 1258 

were occupational exposures that were beyond the scope of this review. 1259 

 1260 
Definition of Terms Used in this Section 1261 

An allergen mitigation strategy is defined as an intervention that decreases the exposure of an 1262 

individual to allergens. Mitigation strategies can be single component or multicomponent.  1263 

• A single allergen mitigation intervention is defined as one intervention that is targeted to 1264 

one specific allergen to which the individual is both sensitized and exposed (for example, 1265 

the use of acaricide as a dust-mite allergen mitigation intervention).  1266 

• A multicomponent intervention is defined as multiple interventions that are part of a 1267 

bundle that is targeted to one or multiple allergens to which the individual is both 1268 

sensitized and exposed (for example, the use of air purifiers, high-efficiency particulate 1269 

air [HEPA] filters and cleaning products as allergen mitigation interventions for 1270 

individuals sensitized and exposed to mold).  1271 

• Sensitization is defined in this section as the production of specific IgE to an aeroallergen 1272 

that can be confirmed by skin prick testing or assays to specific IgE.  1273 

 1274 
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Question 3.1  1275 

• Among individuals with asthma, what is the effectiveness of interventions (e.g., 1276 

pesticides, air filters/purifiers, mattress covers, pest control, etc.) to reduce or remove 1277 

indoor inhalant allergens on asthma control, exacerbations, quality of life, and other 1278 

relevant outcomes? 1279 

 1280 
Some individuals with asthma may have an allergic component, and therefore it is important to 1281 

take a history of environmental allergen exposure and consider testing for specific allergen 1282 

sensitization, when appropriate. Given this context, our recommendations are as follows:  1283 

 1284 

Recommendation #5: In adults and children with no symptoms and/or sensitization to 1285 

specific indoor allergens and no history of exposure to indoor allergens, the Expert Panel 1286 

conditionally recommends against allergen mitigation interventions as part of routine 1287 

asthma management. (Conditional recommendation, Low certainty of evidence) 1288 

 1289 

Recommendation #6: In adults and children with symptoms and/or sensitization to 1290 

identified indoor allergens and a history of exposure, the Expert Panel conditionally 1291 

recommends a multicomponent allergen-specific mitigation intervention. (Conditional 1292 

recommendation, Low certainty of evidence) 1293 

 1294 
Comments 1295 

• Interventions with at least low certainty of evidence that may be effective as part of a 1296 

multicomponent allergen mitigation strategy include HEPA vacuums, impermeable 1297 

pillow/mattress covers, mold removal, and pest control.  1298 

 1299 

Recommendation #7: In adults and children with symptoms and/or sensitization to pests 1300 

(cockroach and rodent) and a history of exposure, the Expert Panel conditionally 1301 

recommends the use of pest control as a single or as part of a multicomponent allergen-1302 

specific mitigation intervention. (Conditional recommendation, Low certainty of evidence) 1303 

 1304 

   

Draft Report for Public Comment, December 2019  33 
 

DRAFT



Recommendation #8: In adults and children with symptoms and sensitization to dust mites, 1305 

the Expert Panel conditionally recommends against impermeable pillow/mattress covers as 1306 

a single allergen mitigation intervention. (Conditional recommendation, Moderate certainty of 1307 

evidence) 1308 

 1309 
Comments 1310 

• A recommendation for or against a single allergen mitigation intervention should not 1311 

suggest that the intervention cannot be used as part of a multicomponent intervention 1312 

strategy.  1313 

 1314 
Implementation Guidance  1315 

Based upon current data on the use of a variety of single and multicomponent strategies to reduce 1316 

exposure to allergens, the Expert Panel makes the following suggestions for implementing 1317 

allergen exposure reduction/mitigation interventions: 1318 

• Allergen mitigation strategies can be used in individuals with asthma of all ages and all 1319 

severities. 1320 

• Allergen mitigation strategies against indoor allergens are recommended for individuals 1321 

who are both exposed (as determined by history or known local aeroallergen) and 1322 

sensitized (as identified by either skin prick testing or allergen-specific IgE) to the 1323 

specific allergen. In lieu of demonstrated sensitization, a history of symptoms upon 1324 

exposure to the allergen is sufficient. Clinicians need to tailor mitigation strategies to the 1325 

specific individual and their history and sensitization. Testing is particularly worthwhile 1326 

before committing to equipment, materials, and the burden of removing allergens from 1327 

the home.  1328 

• Some people are allergic to the flakes of skin (i.e. dander) or saliva from pets. There are 1329 

few and inconclusive studies on pet removal; however, if a patient with asthma worsens 1330 

when around pets, consider removing the pet from the home, keeping the pet outdoors, 1331 

or, if neither of these are possible, keeping the pet out of commonly used rooms. Testing 1332 
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for sensitization to pets may be particularly worthwhile in those with symptoms and may 1333 

help support what can be a difficult decision to remove a pet from the home. 1334 

• Not all asthma is allergic. Thus, the Expert Panel does not recommend allergen 1335 

mitigation strategies where a history of exposure and either allergy skin testing or 1336 

symptoms upon exposure does not suggest an allergic trigger. 1337 

• Some examples of allergen targets with various mitigation strategies that were addressed 1338 

in the systematic review are shown in Table III.I. 1339 

Table III.I  Examples of Allergen Mitigation Interventions and Targeted Allergens  1340 

Allergen 

Intervention 
Identified From SR 

Animal 
Dander Dust Mites Cockroach Mold 

Acaricide  ++   

HEPA Air purifiers/air 
filtration 

++ + + ++ 

Carpet removal ++ ++  + 

Cleaning products 
(bleach) 

   ++ 

HEPA vacuums ++ + + ++ 

Impermeable 
pillow/mattress covers 

 ++   

Mold removal    ++ 

Pest control +
a
  ++  

Pet removal ++    

++ Primary target allergen(s) for intervention 1341 
+ Secondary target allergen(s) for intervention 1342 
a Dander from rodents  1343 
Abbreviations: HEPA, high-efficiency particulate air (a type of filter); SR, systematic review 1344 
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• Allergy testing (either skin prick or allergen-specific IgE) may have false-positive and 1345 

false-negative results, and certain allergens may also act as irritants (e.g., dust). If an 1346 

individual demonstrates worsening of symptoms when exposed to specific aeroallergens, 1347 

the Expert Panel recommends considering mitigation of that aeroallergen even if testing 1348 

is negative.  1349 

• Multicomponent allergen mitigation strategies can be considered in individuals with 1350 

known exposure and demonstrated sensitization to specific aeroallergens. These 1351 

multicomponent interventions, in general, have not been demonstrated to decrease 1352 

exacerbations or improve quality of life or asthma control, but they may improve asthma 1353 

symptoms. However, the exact combination of allergen mitigation interventions has not 1354 

been consistently demonstrated. Clinicians are encouraged to determine to which 1355 

allergens individuals are exposed and sensitized and then consider a bundle of specific 1356 

interventions directed at mitigating those specific allergens. Refer to Table III-I for 1357 

allergen-specific mitigation interventions.  1358 

• What clinicians should discuss with their patients and families: 1359 

− Clinicians are encouraged to discuss the potential burdens (time and initial costs) and 1360 

ongoing costs of mitigation strategies and the potential limited benefits that may 1361 

accrue.  1362 

− Clinicians should also help individuals with asthma understand the balance between 1363 

the smaller benefits of environmental mitigation strategies compared to the 1364 

effectiveness of medications. Individuals with asthma may chose strategies that have 1365 

higher proven effectiveness to those with low proven effectiveness. 1366 

− The balance of benefits and burden should be the determining factor about whether to 1367 

implement the interventions. 1368 

 1369 
Summary of the Evidence 1370 

The Expert Panel pre-specified four outcomes (exacerbations, asthma quality of life, asthma 1371 

control, and asthma symptoms) as critical outcomes when reviewing the evidence and considered 1372 

healthcare utilization-related outcomes as important outcomes. Outcomes measured using 1373 

validated instruments were given higher priority over non-validated measures. When validated 1374 
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outcomes were not available, non-validated outcomes were used, such as asthma symptoms. 1375 

Table III.II summarizes the Expert Panel’s assessments of the certainty of evidence for each of 1376 

the allergen mitigation interventions, when used as single component and as part of 1377 

multicomponent interventions. The table also references the respective EtD tables for each of the 1378 

interventions. 1379 

 1380 
Single Allergen Mitigation Interventions 1381 

For the majority of single mitigation interventions, there were limited studies available to assess 1382 

the effectiveness of the interventions. Of the single mitigation interventions with enough studies 1383 

to assess their impact on critical outcomes, the certainty of the evidence was either low or very 1384 

low, or the results were limited to one or two critical outcomes that were inconclusive or 1385 

demonstrated no improvement. Mixed populations were studied which made it difficult to 1386 

determine if different populations might benefit from the intervention. Certainty of evidence was 1387 

often downgraded for study limitations including insufficient description of the randomization, 1388 

absence of a placebo intervention, and serious imprecision often related to small sample size. 1389 

This included single interventions with acaricides72,73 and air purifiers.74-77 No single intervention 1390 

studies examining HEPA vacuums, carpet removal or mold removal were available for review. 1391 

There was insufficient evidence to examine the use of cleaning products.78 Dust mite mitigation 1392 

using various interventions including impermeable mattress and pillow covers demonstrated 1393 

moderate-high certainty of evidence with no benefit for the critical outcomes, including asthma 1394 

symptoms.79-90  1395 

 1396 

Based on these studies, the Expert Panel made a conditional recommendation against most single 1397 

allergen mitigation interventions as part of routine asthma management for individuals without 1398 

specific identified triggers or exposure and a specific conditional recommendation against 1399 

impermeable pillow and mattress covers as a single allergen mitigation intervention. Results for 1400 

pet removal were inconclusive.91 The Expert Panel thus made a conditional recommendation for 1401 

pet removal based upon this reduction in healthcare utilization. Results for pest control suggested 1402 

reduced asthma exacerbations in one RCT and one pre/post study, but no effect on asthma 1403 

control.92,93 The Expert Panel made a conditional recommendation for use of pest control as a 1404 
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single intervention allergen mitigation strategy based upon the improvement in asthma 1405 

symptoms with low certainty of evidence and the importance of pest control as a good public 1406 

health practice.  1407 

 1408 
Multicomponent Mitigation Interventions 1409 

The effectiveness of multicomponent mitigation interventions was difficult to evaluate because 1410 

of inconsistencies in designs across studies. While the majority of multicomponent interventions 1411 

demonstrated minimal or no improvement in critical outcomes, some studies did demonstrate 1412 

improvements in asthma symptoms. The Systematic Review, using a qualitative comparative 1413 

analysis, was unable to determine whether specific combinations of interventions were necessary 1414 

or sufficient to improve outcomes of interest.94  1415 

 1416 

For multicomponent interventions including pest control, there were mixed results. Studies of 1417 

multicomponent interventions provided high certainty of evidence of no improvement in 1418 

exacerbations, although these same studies provided moderate to low certainty of evidence for 1419 

improvements in asthma symptoms and in exacerbations when using a composite measure. 1420 

When examined in the context of a multicomponent intervention, acaricides had no effect on 1421 

asthma symptoms (high certainty of evidence) with inconclusive results for exacerbations (very 1422 

low certainty).95-99 Multicomponent intervention studies including HEPA vacuums (5 of the 6 1423 

studies used HEPA vacuums) demonstrated mixed results with some RCTs demonstrating an 1424 

improvement in exacerbations, asthma-related quality of life or asthma symptoms.100-105 Most of 1425 

the studies that demonstrated improvements in critical outcomes using HEPA vacuums were 1426 

conducted in children. In multicomponent studies that included HEPA air purifiers (three of the 1427 

four studies used HEPA filters), there was no benefit to exacerbations and quality of life (high 1428 

certainty of evidence) and mixed effects on asthma control (no benefit, low certainty of 1429 

evidence) and asthma symptoms (decreased symptoms in children but not in mixed populations, 1430 

low certainty of evidence).100,103,106,107 Use of impermeable pillow and mattress covers as part of 1431 

a multicomponent intervention strategy provided high certainty of evidence for decreased asthma 1432 

symptom days, but no other benefits in the critical outcomes examined.103,104,106-108 Studies using 1433 

a composite score for asthma symptoms or cough and wheeze frequency demonstrated very low 1434 
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to moderate certainty of no benefit of impermeable pillow and mattress covers, depending on the 1435 

outcome examined.95,96,98-100,103,104,109,110 Among the multicomponent interventions targeting 1436 

mold removal,111-113 some studies suggested improvements in symptoms.111,113 Among the 1437 

multicomponent interventions with pet removal, results were inconclusive.97,113 None of the 1438 

studies reported any important harms from the various allergen reduction strategies. Because of 1439 

the lack of benefits identified and the potential harms from application of chemicals, the Expert 1440 

Panel does not recommend use of acaricides.  1441 
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Table III.II  Summary of Certainty of Evidence of Allergen Mitigation Interventions  1442 

Intervention  
identified from 
SR 

EtD  
table 

number 

Evidence as a single 
strategy for allergen 

mitigation 

Evidence as part of a 
multicomponent strategy 
for allergen mitigation+ 

Acaricide IV --- 
No Difference 

(Moderate Certainty of 
Evidence 

Impermeable 
pillow/mattress 
covers 

V 
No Difference 

(Moderate Certainty of 
Evidence) 

Favors Intervention 
(Moderate Certainty of 

Evidence) 

Carpet 
removal VI --- No Difference 

(Low Certainty of Evidence) 

Pest control  
(cockroach and 
mice) 

VII Favors Intervention 
(Low Certainty of Evidence) 

Favors Intervention 
(Low Certainty of Evidence) 

Air purifiers/ 
air filtration VIII No Difference 

(Low Certainty of Evidence) 

No Difference 
(Moderate Certainty of 

Evidence) 

HEPA 
vacuums IX --- 

Favors Intervention 
(among children) 

(Moderate Certainty of 
Evidence) 

Cleaning 
products X --- --- 

Mold removal XI --- Favors Intervention 
(Low Certainty of Evidence) 

Pet removal XII --- --- 

+Combination of interventions in the multicomponent studies varied and no optimal combination 1443 
of strategies can be determined or recommended at this time.  1444 
--- Insufficient evidence for Expert Panel to assess intervention.  1445 
Abbreviations: EtD, evidence to decision; HEPA, high-efficiency particulate air (a type of filter). 1446 

 1447 
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Rationale/Discussion 1448 

The Expert Panel considered the benefits and harms of the various interventions in making its 1449 

recommendations. While the harms from most of the interventions are minimal, patient burden 1450 

and initial and on-going costs were factored into the final recommendations, especially in light of 1451 

the small demonstrated benefits of many interventions. Interventions that require family 1452 

time/burden to implement and appear to be safe may distract individuals from other more 1453 

effective interventions such as medication administration or environmental tobacco smoke 1454 

exposure prevention. Filter replacement, filter cleaning, and carpet removal can be costly or 1455 

difficult to complete. Impermeable pillow and mattress covers are a low-risk single intervention 1456 

with limited costs but require proper application and frequent cleaning (to remove dust mites that 1457 

settle on top of the covers), and the evidence suggests no benefit from single intervention studies. 1458 

Recommendations for mold removal (where evidence is available) and pest control were 1459 

influenced by their public health importance as well as the evidence available. In general, the 1460 

studies of aeroallergen mitigation strategies demonstrate lower certainty of evidence of 1461 

effectiveness on key asthma outcomes compared with studies of asthma controller medications. 1462 

It is for these reasons that the Expert Panel recommends tailored, personalized allergen 1463 

intervention strategies for individuals with asthma who exhibit symptoms around or are 1464 

sensitized to, and are exposed to, an allergen.  1465 

 1466 
Key Differences from 2007 Expert Panel Report 1467 

Table III.III  Key Differences 1468 

Topic 2007 Guideline 2020 Guideline 

Allergen 
Mitigation 

• Recommended that multifaceted 
allergen education and control 
interventions delivered in the 
home setting and that have been 
shown to be effective in reducing 
exposures to cockroach, rodent, 
and dust-mite allergen and 
associated asthma morbidity be 
considered for asthma patients 
sensitive to those allergens 

• Conditional recommendation against 
allergen mitigation interventions as 
part of routine asthma management 
in children and adults with no 
specific identified triggers or 
exposures (Recommendation #5) 

• Conditional recommendation for a 
multicomponent allergen-specific 
mitigation intervention in children 
and adults with symptoms and/or 
sensitization to identified indoor 
allergens (Recommendation #6) 
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Topic 2007 Guideline 2020 Guideline 

Cockroach 

• Recommended that cockroach 
control measures should be 
instituted if the patient is sensitive 
to cockroaches and infestation is 
present in the home. 

• Conditional recommendation for 
pest control as a single or as part of 
a multicomponent allergen-specific 
mitigation intervention in adults and 
children with symptoms and/or 
sensitization to pests (cockroach and 
rodent) and a history of exposure. 
(Recommendation #7) 

Dust mite 

• Recommended the following mite-
control measures: 
− Encase mattress in an allergen-

impermeable cover 
− Encase pillow in an allergen-

impermeable cover or wash 
weekly 

− Wash sheets and blankets 
weekly in hot water 

• Conditional recommendation against 
impermeable pillow/mattress covers 
as a single allergen mitigation 
intervention in children and adults 
with symptoms and sensitization to 
dust mites (Recommendation #8) 

 1469 

Future Research Opportunities 1470 

• Future studies examining allergen mitigation interventions should use NHLBI Asthma 1471 

Outcomes Workshop-recommended validated outcomes to examine effectiveness. 1472 

• Further research on the effectiveness of allergen mitigation interventions (e.g., acaricides, 1473 

air purifiers, HEPA vacuums, carpet removal, pet removal, cleaning products, and mold 1474 

removal) must include individuals with asthma with demonstrated exposure and/or 1475 

sensitivity to these allergens.  1476 

• Research on the effectiveness of allergen mitigation interventions (e.g., acaricides, air 1477 

purifiers, HEPA vacuums, carpet removal, pet removal, cleaning products, and mold 1478 

removal) must include details on the intervention studied (e.g., models of air purifiers 1479 

used), as well as detailed protocols for use of the intervention (e.g., how often was the air 1480 

purifier turned on, where was it located, how often was the filter changed). These details 1481 

need to be measured and adherence to the defined protocols needs to be reported. 1482 

• Multicomponent interventions should be targeted to specific allergens, and study 1483 

populations should only include participants with demonstrated sensitivity and exposure 1484 
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to those specific allergens. Additionally, studies are needed that compare multicomponent 1485 

interventions to determine the optimal combinations of allergen-specific mitigation 1486 

strategies that improve outcomes. 1487 

• Studies are needed to better define allergen reduction thresholds that affect symptoms. 1488 

• Research is needed on the interactions and necessity of exposure, sensitivity, and 1489 

symptoms to determine which patients will benefit most from allergen mitigation 1490 

strategies. For example, if a patient is noted to have sensitivity on skin prick testing to an 1491 

allergen, is exposed to that allergen, and denies symptoms, it is currently unclear whether 1492 

they will receive benefit from an allergen-specific mitigation strategy.  1493 

 1494 
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SECTION IV: Recommendations for the Use of Intermittent Inhaled Corticosteroids (ICS) 1495 

in the Treatment of Asthma 1496 

Background 1497 

Scheduled, daily dosing of inhaled corticosteroids (ICS) is the currently preferred pharmacologic 1498 

controller therapy for persistent asthma in individuals of all ages.1 EPR-3, published in 2007, 1499 

suggested that intermittent ICS dosing schedules may be useful in some settings, but the 1500 

evidence at that time was insufficient to support the recommendation beyond expert consensus.1  1501 

 1502 
Definition of Terms Used in This Section 1503 

“Intermittent” ICS dosing in this section includes courses of ICS that are used for brief periods of 1504 

time usually in response to symptoms or as add-on ICS with or without a LABA. It does not 1505 

refer to a “single” regimen and its definition is specified in each of the recommendations. 1506 

Intermittent ICS dosing allows providers to prescribe specific variations in the dose, frequency 1507 

(or determinant of use while using an intermittent dosing regimen), criteria for initiating or 1508 

stopping an intermittent dosing regimen, and duration of use of intermittent dosing. For example, 1509 

the determinant of the frequency of ICS use may be an individual’s decision, which is also 1510 

known as “as needed” or “PRN” dosing. Similarly, the criteria for starting an intermittent dosing 1511 

regimen might be an index of worsening asthma initiating a temporary daily course of ICS in an 1512 

individual with asthma not regularly taking ICS controller therapy. 1513 

 1514 

 “Controller therapy” describes medications that are taken daily on a long-term basis to achieve 1515 

and maintain control of persistent asthma.1 Both controller therapy and intermittent dosing may 1516 

involve daily use of a specific dose of ICS.  1517 

 1518 

“Quick-relief” therapy describes medications (e.g., inhaled short-acting beta2-agonist(s) 1519 

[SABA]) used to treat acute symptoms or exacerbations.114 (ref 68, EPR-3 p213)Within this 1520 

document, PRN or as-needed dosing refers to an intermittent dosing regimen that is based on 1521 

patient decision such as the use of SABA (see Figure i.iii).  1522 

 1523 
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The definitions of low-, medium- and high-dose ICS are based upon the recommendations from 1524 

EPR-3.1 1525 

 1526 
Overview of Key Questions and Recommendations for Intermittent ICS Use 1527 

Given the range of options encompassed by intermittent ICS dosing and the number of 1528 

comparisons embedded within the key questions for this section, the Expert Panel made five 1529 

recommendations for the intermittent use of ICS to address the three key questions for this 1530 

guideline update. It should be noted that the majority of studies included in the systematic 1531 

review115 used comparative efficacy designs as opposed to comparative effectiveness designs as 1532 

stated in the guideline questions. Table IV.I provides an overview of the questions, interventions 1533 

and comparators, and resulting recommendations. As shown, there was insufficient evidence to 1534 

support recommendations on all of the comparators in the questions. In the remainder of this 1535 

section, each key question is stated, followed by individual recommendations that are relevant to 1536 

the question, the evidence that supports the recommendation, and guidance for implementing 1537 

each recommendation. 1538 

 1539 
Table IV.I  Overview of ICS Key Questions and Recommendations  1540 

Question Intervention Comparator Recommendation Certainty 

4.1 

Short-course 
ICS +  
PRN SABA 
at start of 
URI 
(Step 1) 

vs. PRN SABA 
alone 

#9: Conditional  
for intervention  
(ages 0–4 years) 

High 

vs. Daily ICS No 
recommendation*  

vs. No therapy No 
recommendation*  

4.2 
Daily ICS + 
PRN SABA 
(Step 2) 

vs. 

PRN 
concomitantly 
administered 
ICS + SABA 

#10: Conditional 
for either 

intervention  
or comparator 

(ages 12+ years) 

Moderate 

No 
recommendation* 
(ages 4–11 years) 

 

vs. Intermittent 
higher-dose ICS 

#11: Conditional 
against comparator 

(ages 4+ years) 
Low 
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Question Intervention Comparator Recommendation Certainty 

4.3 

Daily and PRN 
concomitantly 
administered 
ICS/formoterol 
(Steps 3 & 4) 

vs. 

Daily  
same-dose  
ICS +  
PRN SABA 

No 
recommendation* 

(ages 4+ years) 
 

vs. 

Daily  
higher-dose  
ICS +  
PRN SABA 

#12: Strong for 
intervention  

(ages 4+ years) 

Moderate 
(ages 4–11 

years) 
High 

(ages 12+ 
years) 

vs. 

Daily  
same-dose 
ICS/LABA +  
PRN SABA 

#12: Strong for 
intervention  

(ages 4+ years) 

Moderate 
(ages 4–11 

years) 
High 

(ages 12+ 
years) 

vs. 

Daily  
higher-dose 
ICS/LABA + 
PRN SABA 

No 
recommendation* 
(ages 4–11 years) 

 

#13: Conditional 
for intervention  
(ages 12+ years) 

High 
(ages 12+ 

years) 
*Insufficient evidence 1541 
Abbreviations: ICS, inhaled corticosteroid(s); LABA, long-acting beta2-agonist(s); PRN, as 1542 
needed; SABA, short acting beta2-agonist(s) 1543 
 1544 

Question 4.1 1545 

• What is the comparative effectiveness of intermittent ICS compared to no treatment, 1546 

pharmacologic, or nonpharmacologic therapy in children ages 0 to 4 years with recurrent 1547 

wheezing? 1548 

 1549 
Recommendation #9: For children ages 0–4 years with recurrent wheezing, the Expert 1550 

Panel conditionally recommends a short course of ICS and SABA for quick-relief therapy 1551 

starting at the onset of a respiratory illness (compared to SABA for quick-relief therapy 1552 

only). (Conditional recommendation, High certainty evidence) 1553 

 1554 
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Comments 1555 

• A short course of ICS in this recommendation is 7–10 days (See below for more details). 1556 

 1557 
Implementation Guidance  1558 

The Expert Panel makes the following suggestions for implementation of intermittent ICS dosing 1559 

in children ages 0–4 years:  1560 

• Children ages 0–4 years who may benefit from this therapy have had three or more 1561 

episodes of wheezing triggered by respiratory tract infections in their lifetime or two in 1562 

the past year and are asymptomatic between respiratory tract infections. This 1563 

recommendation does not apply to children with asthma symptoms between respiratory 1564 

tract infections. 1565 

• One recommended regimen that was used in two of the studies is budesonide inhalation 1566 

suspension 1 mg twice daily for 7 days at the first sign of respiratory tract infection-1567 

associated symptoms. 1568 

• While there is high certainty of evidence of efficacy, there are conflicting data regarding 1569 

effects on growth. Length/height should be carefully monitored in children for whom this 1570 

recommendation is implemented. 1571 

• Intermittent ICS can be initiated at home, without a visit to health care provider when 1572 

caregivers are given clear instruction. Caregivers need to be instructed in writing about 1573 

how to implement this action plan at the onset of a respiratory illness; the child’s 1574 

clinician should review the plan at regular intervals. 1575 

• Consider this intervention in children who are not on daily asthma treatment (Step 1, 1576 

Figure i) at the first sign of respiratory tract infection-associated symptoms. 1577 

• What clinicians should discuss with caregivers  1578 

– Caregivers should be confident in the use of the asthma action plan, as they will be 1579 

deciding when to start treatment (at the onset of a respiratory illness). 1580 

– The main potential benefit of intermittent ICS during respiratory illnesses is the 1581 

reduction of exacerbations requiring systemic steroids. Caregivers should be informed 1582 

of a possible effect on growth, which should be carefully monitored in children for 1583 
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whom this recommendation is implemented. The recommendation should be 1584 

reconsidered if there is any evidence of reduced growth that cannot be attributed to 1585 

other factors (e.g., oral corticosteroid treatment). As part of shared decision making 1586 

some parents may weigh the potential benefits and harms differently and may not 1587 

chose this therapy because of concerns related to growth.  1588 

 1589 
Summary of the Evidence  1590 

The Expert Panel specified three critical outcomes (exacerbations, asthma control and quality of 1591 

life) and one important outcome (rescue medication use) for this question. Three RCTs with high 1592 

certainty of evidence (EtD Table XIII).116-118 compared SABA alone to intermittent ICS with 1593 

SABA quick relief, resulting in a 33 percent decrease in exacerbations requiring systemic 1594 

corticosteroids. However, the three trials differed with respect to the adverse effects on growth. 1595 

Ducharme et al. found a 5 percent lower gain in height and weight in study participants receiving 1596 

intermittent fluticasone (750 mcg twice daily at onset of an upper respiratory tract infection and 1597 

continued for up to 10 days) compared to participants receiving placebo.117 The authors noted a 1598 

significant correlation between the cumulative dose of fluticasone and the change in height. In 1599 

contrast, Bacharier et al did not find an effect on linear growth in children given budesonide 1600 

inhalation suspension (1 mg twice daily for 7 days) with an “identified respiratory tract illness” 1601 

compared to placebo.116 Whether differences in growth effects are due to differences in drug, 1602 

dose, duration of treatment, or other factors is not clear. 1603 

 1604 
Rationale/Discussion 1605 

The main comparator for which there were data was SABA only. The demonstrated efficacy and 1606 

conflicting data regarding growth led to a conditional recommendation for the use of a short 1607 

course of ICS with SABA for quick-relief therapy starting at the onset of a respiratory illness for 1608 

children ages 0–4 years with recurrent wheezing. Although there was no difference in 1609 

exacerbations requiring systemic corticosteroids in one moderate evidence study in which short 1610 

courses of ICS were compared to regular daily ICS, no recommendation was made regarding this 1611 

comparison since this study was not adequately powered to demonstrate equivalence.119 There 1612 
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were no robust data comparing intermittent ICS use to no treatment or nonpharmacologic 1613 

therapy. 1614 

 1615 
Question 4.2  1616 

• What is the comparative effectiveness of intermittent ICS compared to ICS controller 1617 

therapy in individuals ages 5 years and older with persistent asthma? 1618 

 1619 
Recommendation #10: For youth ages 12 years and older and adults with mild persistent 1620 

asthma, the Expert Panel conditionally recommends either daily low-dose ICS and as 1621 

needed SABA for quick-relief therapy or as-needed concomitant ICS plus SABA. 1622 

(Conditional recommendation, Moderate certainty evidence) 1623 

 1624 
Comments 1625 

• This recommendation is appropriate for Step 2 therapy for individuals with asthma who 1626 

are 12 years of age and older. It has not been adequately studied in other age ranges. 1627 

• In this recommendation, intermittent ICS dosing is temporary use of ICS in an individual 1628 

with asthma who is not regularly taking ICS controller therapy in response to a measure 1629 

of worsening asthma. 1630 

 1631 
Implementation Guidance  1632 

In youth ages 12 years and older and adults with mild persistent asthma, as part of Step 2 1633 

therapy, the Expert Panel recommends either daily low-dose ICS with SABA for quick-relief 1634 

therapy or as-needed ICS plus SABA used concomitantly. The Expert Panel makes the following 1635 

suggestions for implementation of intermittent ICS dosing in youth ages 12 years and older and 1636 

adults:  1637 

• Youth ages 12 and older and adults with mild persistent asthma who are not on treatment 1638 

may benefit from this therapy. No recommendation is made for children ages 0–4 years 1639 

or 5-12 years with mild persistent asthma because of insufficient evidence. 1640 
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• Youth and adults with asthma with a particularly low or high perception of symptoms 1641 

may not be good candidates for as needed ICS therapy. Regular low-dose ICS with 1642 

SABA for quick-relief therapy may be preferred for such patients to avoid ICS under-1643 

treatment (low perception) or over-treatment (high perception).  1644 

• One approach to intermittent therapy, based on the regimen assessed in three of four 1645 

studies,41,120,121 includes 2–4 puffs of albuterol administered, followed by 80–250 1646 

microgram beclomethasone equivalent every 4 hours as needed for asthma symptoms 1647 

with dosing determined a priori by the clinician. Currently, these medications would need 1648 

to be administered sequentially as two separate inhalers, although combination 1649 

albuterol/ICS may be available in the United States in the future. 1650 

• Individuals who use this type of therapy can initiate intermittent therapy at home; 1651 

however, they should receive regular patient follow-up to ensure the intermittent regimen 1652 

is still appropriate. 1653 

• What clinicians should discuss with patients and families 1654 

–  Individuals should be informed that asthma control, asthma quality of life, and the 1655 

frequency of asthma exacerbations do not differ between the two treatment options 1656 

when used in large groups of people. Similarly, side effects are infrequent and equal 1657 

for daily as compared to intermittent use.  1658 

– Shared decision-making will allow the best choice for a particular individual. 1659 

 1660 
Summary of the Evidence 1661 

The Expert Panel specified three critical outcomes (exacerbations, asthma control and quality of 1662 

life) and one important outcome (rescue medication use) for this question. There were no 1663 

differences in asthma control, quality of life, and rescue therapy using the two types of 1664 

intermittent ICS therapy (ICS paired with albuterol in two studies and yellow zone ICS in one 1665 

study) compared to daily ICS in three studies in youth ages 12 years and older and adults with a 1666 

high certainty of evidence (EtD Table XIV).41,121,122 There were also no differences in 1667 

exacerbations between groups in any of the three studies, but the strength of the evidence for 1668 

exacerbations was low. A new study by Camargos et al. in 2018 confirms these findings, 1669 
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although the age range was 6–18 years.120 However, none of these studies were powered as 1670 

equivalence studies, which led to a conditional recommendation.  1671 

 1672 

No recommendation was made for ages 4–11 years because there was only one relatively small 1673 

and low certainty evidence study by Martinez et al that addressed this question in this age group 1674 

in the evidence review (EtD Table XV).123 Another study in children ages 5–10 years was 1675 

described in the systematic review on this priority topic115 but not included in the EtD tables. In 1676 

that study, all children received regular ICS for the first 6 months of the study. For the next 12 1677 

months, children were randomized to receive either intermittent ICS or continued daily low-dose 1678 

ICS. Children in the continuous group experienced significantly fewer exacerbations per 1679 

individual (0.97) compared to the intermittent group [1.69 (P =0.008)]. However, greater growth 1680 

in height was noted in the intermittent group after 6 months of regular therapy compared to the 1681 

group that maintained regular therapy over months 6–18.124 The Expert Panel concluded that the 1682 

use of regular ICS for 6 months before the intermittent therapy makes this study difficult to 1683 

interpret in the context of the key question being addressed by this recommendation. 1684 

 1685 
Rationale/Discussion 1686 

There were no differences in outcomes in the groups treated with the two alternate regimens in 1687 

the three studies in youth ages 12 years and older. However, since none of these studies were 1688 

powered as equivalence studies, a conditional recommendation was made. Although the certainty 1689 

of evidence in the studies was high for asthma control and quality of life, the certainty of the 1690 

evidence was low for exacerbations, leading to an overall low certainty of evidence for the 1691 

recommendation. No recommendation was made regarding this comparison for children ages  1692 

4–11 years since there was only one relatively small and low certainty evidence study that could 1693 

be evaluated in this age group and one additional study whose study design precluded evaluation 1694 

for this key question.  1695 

 1696 
Recommendation #11: For children ages 4 years and older and adults with mild to 1697 

moderate persistent asthma who are likely to be adherent to daily ICS treatment, the 1698 

Expert Panel conditionally recommends against a short-term increase in the ICS dose for 1699 
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increased symptoms or decreased peak flow rate. (Conditional recommendation, Low 1700 

certainty evidence) 1701 

 1702 
Comments 1703 

• This recommendation addresses temporarily increasing the dose of ICS that is otherwise 1704 

taken as controller therapy in response to a measure of worsening asthma. A short-term 1705 

increase in ICS dose refers to a doubling, quadrupling, or quintupling of the regular daily 1706 

dose.  1707 

 1708 
Implementation Guidance  1709 

The Expert Panel does not recommend doubling, quadrupling or quintupling the regular daily 1710 

dose of ICS in response to an increase in asthma symptoms or decreased peak flow. 1711 

 1712 
Summary of the Evidence 1713 

The Expert Panel specified three critical outcomes (exacerbations, asthma control and quality of 1714 

life) and one important outcome (rescue medication use) for this question. In children ages 4–11 1715 

years (EtD Table XVI) increasing the ICS dose temporarily in response to worsening symptoms 1716 

did not significantly reduce exacerbations or asthma caregiver quality of life in one study by 1717 

Martinez et al.123 The overall certainty of evidence was low (exacerbations) to moderate (quality 1718 

of life). A more recent study in 254 children by Jackson et al also did not find a difference in the 1719 

rate of exacerbations treated with systemic corticosteroids with a quintupling of ICS at the early 1720 

signs of loss of asthma control. In this 48-week study, the growth rate in the intervention group 1721 

was reduced, although it did not reach statistical significance (P =0.06). The potential for growth 1722 

suppression by the intervention and the absence of demonstrated efficacy of the intervention in 1723 

the reviewed articles led to the recommendation against this intervention in this age group. 1724 

However, the recommendation was rated as conditional because of the limited number of studies 1725 

available in this age group. 1726 

 1727 
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In youth ages 12 years and older and adults (EtD Table XVII), the intervention as implemented 1728 

did not significantly reduce exacerbations or asthma hospitalizations. The certainty of evidence 1729 

was low for both outcomes of exacerbations and asthma hospitalizations in the evidence review. 1730 

A large, more recent study by McKeever et al showed a modest but significant reduction in time 1731 

to severe exacerbation and the rate of use of systemic corticosteroids in individuals with asthma 1732 

whose action plan included a quadrupling of the ICS.125 However, differences between this study 1733 

and the studies in the evidence review include lack of placebo, lack of blinding, and low baseline 1734 

adherence (42–50 percent). With low adherence, it was not clear if the increased ICS dose was 1735 

effective or if the initiation of ICS in non-adherent subjects influenced the results. Thus, based 1736 

on lack of efficacy in the studies in the evidence review and the possible growth effects, a 1737 

recommendation against this intervention was made.  1738 

 1739 

In the reviewed studies, the indication for increased ICS was either a decreased peak flow rate 1740 

alone, a decreased peak flow rate, and/or increased symptoms, or increased symptoms alone. The 1741 

increase in ICS dose was a doubling, quadrupling, or a quintupling.125-129 1742 

 1743 
Rationale/Discussion 1744 

In children ages 4–11 years, the intervention did not significantly reduce exacerbations or asthma 1745 

caregiver quality of life in one study in the Evidence Review. The potential for growth 1746 

suppression by the intervention in a more recent study and no demonstrated efficacy of the 1747 

intervention in either of the reviewed articles led to the recommendation against this intervention 1748 

in this age group.  1749 

 1750 

In youth ages 12 years and older and adults, the intervention as implemented also did not 1751 

significantly reduce exacerbations in three studies in the evidence summary, but the certainty of 1752 

evidence was low. A more recent study showed a modest but significant reduction in time to 1753 

severe exacerbation and incidence rate of use of corticosteroids in individuals whose action plan 1754 

included a quadrupling of the ICS.125 Differences between this study and the studies in the 1755 

evidence review include lack of placebo, lack of blinding, and low baseline adherence (42–50 1756 

percent). However, it should be noted that adherence in the McKeever study may be more 1757 

similar to adherence in routine clinical practice, and adherence in the RCT in the evidence 1758 
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review would likely be higher than in most real-world settings. Thus, the Expert Panel believes 1759 

that this recommendation applies most specifically to individuals who are likely to be adherent to 1760 

their daily ICS regimen. It may be reasonable to include an increase in ICS in the action plan of 1761 

individuals in whom adequate adherence is less assured. Based on the study of McKeever, et al., 1762 

this could be implemented as a quadrupling of ICS in response to the increased need for reliever 1763 

therapy, more interference with sleep due to asthma, or peak flow less than 80 percent of the 1764 

normal level. The potential discrepancy between the efficacy and effectiveness studies described 1765 

above and the overall low certainty of evidence led to a conditional recommendation in this age 1766 

group as well. 1767 

 1768 
Question 4.3  1769 

• What is the comparative effectiveness of ICS with LABA used as both controller and 1770 

quick-relief therapy compared to ICS with or without LABA used as controller therapy in 1771 

individuals ages 5 years and older with persistent asthma? 1772 

 1773 
Recommendation #12: For children ages 4 years and older and adults with moderate to 1774 

severe persistent asthma, the Expert Panel recommends combination ICS/formoterol used 1775 

as both daily controller and quick-relief therapy compared to either a higher-dose ICS as 1776 

daily controller therapy and SABA for quick-relief therapy or the same-dose ICS/LABA as 1777 

daily controller therapy and SABA for quick-relief therapy. (Strong recommendation, High 1778 

certainty evidence ages 12 years and older, Moderate certainty evidence ages 4–11 years) 1779 

 1780 
Comments 1781 

• This recommendation is appropriate for Steps 3 (low-dose ICS) and 4 (medium-dose 1782 

ICS).  1783 

• An extension of the use of intermittent ICS therapy is the combined use of ICS plus 1784 

LABA as both a controller and quick-relief therapy delivered in a single inhaler 1785 

containing both medications. In the literature, this is referred to as Single Maintenance 1786 

and Reliever Therapy (SMART). It should be noted that this form of therapy has only 1787 

been used with formoterol as the LABA, which has a rapid onset and a total daily dose 1788 
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that allows use more than twice daily.130 SMART therapy is used with a single inhaler 1789 

containing both formoterol and an ICS (primarily budesonide in the reviewed studies; 1790 

beclomethasone in one study). The regimens compared to address this key question 1791 

required two inhalers: the controller (ICS or ICS/LABA) and the reliever (SABA). 1792 

 1793 
Implementation Guidance 1794 

In children ages 4 years and older and adults with moderate to severe persistent asthma, 1795 

combination ICS/formoterol used daily and as needed for quick relief is more beneficial than 1796 

increasing the daily ICS dose in individuals who are already taking ICS (and PRN SABA) or 1797 

using combination ICS and a LABA (and PRN SABA). The Expert Panel makes the following 1798 

suggestions for implementation of daily and intermittent combination ICS/formoterol for 1799 

children ages 4 years and older and adults:  1800 

• There are no characteristics that exclude consideration of this option in individuals ages 4 1801 

and older with asthma.  1802 

• ICS/formoterol should be administered as one to two puffs once to twice daily 1803 

(depending on age, asthma severity, and dose of ICS in the ICS/formoterol preparation) 1804 

and use of two puffs every 4 hours as needed for asthma symptoms, up to a maximum of 1805 

10 rescue puffs per day for patients ages 12 years and older and eight rescue puffs per 1806 

day for children ages 4–11 years. 1807 

• SMART therapy is appropriate for Step 3 (low-dose ICS) and Step 4 (medium-dose ICS) 1808 

treatment.  1809 

• SMART therapy may not be appropriate for individuals whose asthma is well controlled 1810 

on alternate treatment choices. 1811 

• What clinicians should discuss with their patients 1812 

– Individuals with asthma and their families should be informed that this intervention 1813 

consistently reduced asthma exacerbations requiring unscheduled medical visits or 1814 

systemic corticosteroids and led to improved asthma control and quality of life in 1815 

some studies.  1816 

– There was no difference in documented harms between this type of therapy and the 1817 

comparators (ICS or ICS/LABA) in individuals ages 12 years and older. Children 1818 
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ages 4–11 years may also experience improved growth when treated with SMART 1819 

therapy compared to daily higher-dose ICS treatment. Regarding the harms associated 1820 

with corticosteroids, the reduced exposure to oral corticosteroids and reduced 1821 

amounts of ICS exposure in most studies suggest a possible reduction in future 1822 

corticosteroid-associated harms with the intervention.  1823 

– Individual circumstances, such as cost or formulary considerations or medication 1824 

intolerance, may mitigate against applying this recommendation. 1825 

 1826 
Summary of the Evidence  1827 

The Expert Panel specified three critical outcomes (exacerbations, asthma control, and quality of 1828 

life) and one important outcome (asthma symptoms) for this question.  1829 

• SMART vs Higher-dose ICS (Ages 4 Years and Older)  1830 

Three large RCT (n=4,662) enrolled individuals ages 12 years and older on low- to medium- or 1831 

medium- to high-dose ICS. Study participants treated with SMART used daily 1832 

budesonide/formoterol, 160/9 to 320/9 mcg, via dry-powdered inhaler, with up to 10 rescue 1833 

inhalations of budesonide/formoterol, and the intervention was compared with daily budesonide 1834 

320–640 mcg with SABA for quick-relief therapy. Rabe et al. showed a 76 percent reduction in 1835 

severe exacerbations, while Schiccitano et al. and O’Byrne et al. demonstrated 36 percent and 42 1836 

percent reductions, respectively, in exacerbations using a composite score that included systemic 1837 

corticosteroids, hospitalization, emergency department visits, increase in ICS or other 1838 

medications, and peak expiratory flow less than 70 percent.131-133 Collectively these RCTs 1839 

demonstrated a relative risk (RR) of 0.6 (0.53 to 68) favoring SMART for asthma exacerbations 1840 

(high certainty evidence). These studies did not report validated measures for quality of life or 1841 

asthma control, but individual asthma control measures, including total asthma symptom scores, 1842 

nighttime awakenings, symptom free days, and asthma control days significantly favored 1843 

SMART. The overall dose of inhaled (2–4-fold less) and oral corticosteroids was significantly 1844 

lower using SMART.  1845 

 1846 

Jenkins et al. conducted a post-hoc analysis of the above three studies in 1,239 participants with 1847 

milder asthma (daily maintenance doses of ICS 400 mcg or less budesonide equivalent) who 1848 
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were ages 12 years and older. The authors confirmed that SMART reduced exacerbations 1849 

overall. However, in subgroup analyses, those subjects with the mildest asthma at enrollment 1850 

(rescue SABA use of less than one inhalation/day) showed a marginal and statistically 1851 

insignificant benefit.  1852 

 1853 

A post-hoc analysis of one RCT (O’Byrne et al.) included 224 children 4–11 years of age using 1854 

daily medium-dose to high-dose ICS (200–500 mcg any brand). Daily budesonide/formoterol, 1855 

80/4.5 mcg, with up to eight additional rescue inhalations (SMART, n=118) was compared to 1856 

daily budesonide, 320 mcg, with SABA rescue (n=106). Using SMART, there was a 57 percent 1857 

decrease in exacerbations using a composite score composed of systemic corticosteroids, 1858 

hospitalization, emergency department visits, increase in ICS or other medications, and peak 1859 

expiratory flow less than 70 percent (moderate certainty of evidence). This study also did not 1860 

report validated measures for quality of life or asthma control, but nighttime awakenings 1861 

significantly favored SMART. SMART participants used a lower overall dose of ICS (127 vs. 1862 

320 mcg/day) and demonstrated significantly improved growth (adjusted mean difference of 1 1863 

cm compared to fixed-dose budesonide).134 1864 

• SMART vs Same-dose ICS/LABA Controller (Ages 4 Years and Older) 1865 

In the 12 and older age group, there were four primary blinded RCTs131,135-137 and two unblinded 1866 

RCTs138,139 that the committee considered for this question. Collectively, these RCTs 1867 

demonstrated a 32 percent reduction in exacerbations favoring SMART131,135-139 (high certainty 1868 

evidence). Two of the studies employed validated asthma control measures (ACQ-5) and both 1869 

demonstrated clinically significant improvements with SMART (high certainty evidence).137,139 1870 

 1871 

Three of the blinded studies enrolled 7,555 subjects with mild to severe persistent asthma and 1872 

treated patients with 160/9 to 320/9 mcg budesonide/formoterol daily with up to 10 rescue 1873 

inhalations of budesonide/formoterol (SMART) compared with rescue SABA.131,135,137 There 1874 

was a statistically significant reduction in exacerbations favoring SMART, and one study 1875 

demonstrated a statistically significant improvement in asthma control (ACQ-5).135 1876 

 1877 
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Papi et al. (n=1,748) enrolled subjects 18 years of age or older with poorly controlled asthma on 1878 

a moderate to high dose of ICS or ICS/LABA and treated patients with 1879 

beclomethasone/formoterol, 200/12 mcg, with up to six inhalations of rescue 1880 

beclomethasone/formoterol (SMART) compared with rescue SABA. Both arms were actively 1881 

managed with dose titration. While severe exacerbations and systemic corticosteroid use were 1882 

significantly improved on SMART, there was no difference in asthma control scores (ACQ-7).136  1883 

 1884 

Vogelmeier et al. enrolled 2,143 subjects from Europe and Asia with poorly controlled asthma 1885 

on moderate to high doses of ICS or ICS/LABA (500 mcg or more of budesonide or fluticasone 1886 

or equivalent). They received either daily budesonide/formoterol 640/18 mcg with 1887 

budesonide/formoterol rescue (SMART) or daily fluticasone/salmeterol, 500/100 mcg, with 1888 

SABA for quick-relief therapy. Both arms were actively managed with dose titration 1889 

(unblinded). Using SMART, severe exacerbations were reduced 22 percent with similar 1890 

reductions in ED visits, oral corticosteroid days, and hospitalization days. There were 1891 

insignificant improvements in asthma control (ACQ-5) and quality of life (AQLQ) using 1892 

SMART.139 A reanalysis of these data on 404 subjects in Asian countries (China, Korea Taiwan, 1893 

and Thailand) demonstrated similar results with a 38 percent reduction in exacerbation rate.140 1894 

 1895 

Patel et al. enrolled 303 subjects in New Zealand at risk for severe exacerbations. Subjects were 1896 

treated with budesonide/formoterol, 800/24 mcg (by metered-dose inhaler) with 1897 

budesonide/formoterol rescue (up to 4 inhalations, SMART) or SABA for quick-relief therapy. 1898 

The SMART group had a reduction in exacerbations and oral corticosteroid use but had 1899 

increased use of ICS and an insignificant improvement in asthma control (ACQ-7).138 1900 

 1901 

In the ages 4–11 years group, one blinded RCT used 80/4.5 mcg of budesonide/formoterol with 1902 

up to eight inhalations of 80/4.5 of budesonide/formoterol (SMART) or SABA as quick-relief 1903 

therapy. SMART resulted in a 72 percent reduction in exacerbations (moderate certainty 1904 

evidence) and superiority in one measure of asthma control (nighttime awakenings). There was 1905 

no difference in growth rates or other safety measures.134 1906 

 1907 
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Rationale/Discussion 1908 

Because this therapy has only been studied with formoterol, it favors the use of formoterol-1909 

containing ICS/LABA combinations compared to those that contain ICS/salmeterol. Daily 1910 

ICS/salmeterol remains an appropriate therapeutic option for patients with moderate to severe 1911 

persistent asthma, but the reviewed data suggest that ICS/formoterol used as maintenance and 1912 

reliever therapy is superior regarding efficacy, the use of a single inhaler rather than two separate 1913 

inhalers, and possibly safety regarding corticosteroid exposure. Other LABA besides formoterol, 1914 

including newer models with rapid onset, may be effective and safe for use as single 1915 

maintenance and reliever therapy, but this will have to be demonstrated in clinical studies. The 1916 

number of studies available and the consistency of the evidence led to a strong recommendation.  1917 

 1918 

There were insufficient data using the comparator of same-dose ICS as daily controller therapy 1919 

and SABA for quick-relief therapy in children ages 4 years and older and adults. However, 1920 

multiple studies have demonstrated that adding any LABA to the same-dose of ICS is more 1921 

effective than the ICS alone.1 Thus, the lack of data regarding ICS/formoterol as single 1922 

maintenance and reliever therapy compared to same-dose ICS and SABA for quick-relief therapy 1923 

is of minimal clinical importance.  1924 

 1925 

Recommendation #13: For youth ages 12 years and older and adults with moderate to 1926 

severe persistent asthma, the Expert Panel conditionally recommends combination 1927 

ICS/formoterol used as both daily controller and quick-relief therapy compared to higher-1928 

dose ICS/LABA as daily controller therapy and SABA for quick-relief therapy. 1929 

(Conditional recommendation, High certainty evidence) 1930 

 1931 
Comments 1932 

• This recommendation is appropriate for Step 4 therapy. 1933 

 1934 
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Implementation Guidance  1935 

In children ages 12 years and older and adults with moderate to severe persistent asthma, 1936 

combination ICS/formoterol used daily and intermittently is more beneficial than increasing the 1937 

daily ICS dose in an individual who is already taking combination ICS/LABA (and PRN 1938 

SABA). The Expert Panel makes the following suggestions for implementation of daily and 1939 

intermittent combination ICS/formoterol for children ages 12 years and older and adults:  1940 

• There was insufficient data to make a recommendation in children ages 5–11 years for a 1941 

comparison of SMART therapy with higher-dose ICS/LABA. SMART therapy with low- 1942 

or medium-dose ICS is preferred for children ages 5–11 years as compared to same-, 1943 

low-, or medium-dose ICS/LABA plus as needed SABA as part of Step 3 and Step 4 1944 

therapy (Recommendation #12).  1945 

• There are no general exclusions for characteristics except for age (12 years and older).  1946 

• ICS/formoterol should be administered as one to two puffs once to twice daily 1947 

(depending on asthma severity and dose of ICS in the ICS/formoterol preparation) and 1948 

use of two puffs every 4 hours as needed for asthma symptoms, up to a maximum of 10 1949 

rescue puffs per day.  1950 

• The clinician managing the asthma should regularly assess individuals using this therapy.  1951 

• This therapy is appropriate for Step 4.  1952 

• What clinicians should discuss with their patients 1953 

– Individuals with asthma and their families should be informed that the major 1954 

demonstrated benefit of this intervention is a reduction in asthma exacerbations 1955 

requiring unscheduled medical visits or systemic corticosteroids.  1956 

– Patients should be informed that there was no difference in documented harms 1957 

between this type of therapy and the comparators (ICS/LABA). Regarding the harms 1958 

associated with corticosteroids, demonstrated reductions in exposure to 1959 

corticosteroids suggest a possible reduction in future corticosteroid-associated harms 1960 

with the intervention.  1961 

– Individual circumstances, such as cost or formulary considerations or medication 1962 

intolerance, may mitigate against applying this recommendation 1963 

 1964 
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Summary of the Evidence  1965 

The Expert Panel specified three critical outcomes (exacerbations, asthma control, and quality of 1966 

life) for this question. There were two blinded RCTs (n=5,481) comparing SMART to higher-1967 

dose ICS/LABA141,142 in individuals with asthma ages 12 years and older. SMART showed a 25 1968 

percent decrease in exacerbations (high certainty evidence, see EtD Table XIX). There were also 1969 

significant reductions in corticosteroid use, but no differences in asthma quality of life or asthma 1970 

control. This led to the conditional recommendation.141,142 1971 

 1972 
Rationale/Discussion  1973 

Bousquet et al. compared daily budesonide/formoterol, 640/18 mcg, with budesonide/formoterol 1974 

rescue (SMART) to daily fluticasone/salmeterol (1000/100 mcg) with SABA for quick-relief 1975 

therapy, while Kuna et al. compared daily budesonide/formoterol (320/9 mcg) with 1976 

budesonide/formoterol rescue (SMART) to either daily budesonide/formoterol, 640/18 mcg, or 1977 

daily fluticasone/salmeterol, 500/100 mcg with SABA for quick-relief therapy.141,142  1978 

 1979 

Results from these two studies in individuals with asthma ages 12 years and older suggested a 1980 

significant reduction in exacerbations in the intervention group compared to daily higher-dose 1981 

ICS/LABA and SABA for reliever therapy. However, no differences between groups in asthma 1982 

control or quality of life were observed in these studies, which led to a conditional 1983 

recommendation. There were insufficient data available to make a recommendation regarding the 1984 

intervention against the comparator of daily higher-dose ICS/LABA and SABA for reliever 1985 

therapy in children ages 4–11 years.  1986 

 1987 

The Systematic Review of this topic also described five trials comparing daily 1988 

budesonide/formoterol, 160–320/4.5–9 mcg, with budesonide/formoterol rescue (SMART) with 1989 

conventional best practices (n= 5,056) in open-label, “real-world” clinical trials with various 1990 

levels of active management.115 The largest of these (n=1,854) (98) showed a 21 percent 1991 

improvement in exacerbations (statistically insignificant) and significant improvements in 1992 

asthma control (ACQ-5) and ICS use (31 percent reduction) favoring SMART. Sears et al. 1993 

(n=1,538) found no difference in exacerbation rates but found a 26 percent reduction in ICS use 1994 
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and 23 percent reduction in total cost with SMART.143 Louis et al. (n=908) reported statistically 1995 

significant reductions in ICS use (749 vs 1050 mcg/d beclomethasone dipropionate equivalents) 1996 

and improvements in asthma control (ACQ-5), in addition to reductions in exacerbations (43 1997 

percent) and days of oral corticosteroid use (46 percent).144 Quirce et al. (n=654) reported 1998 

improved asthma control (ACQ-5) and lower ICS use and cost along with reductions in 1999 

exacerbations, and Riemersma et al. (n=105) reported significant improvements in asthma 2000 

control (ACQ-5) and reduction in ICS doses.145,146 Because of the heterogeneity and insufficient 2001 

information regarding exactly what was done in “conventional best practice,” these studies were 2002 

not included in the formal evidence review. However, the Expert Panel felt it was important to 2003 

review these studies in order to understand the potential benefit of SMART therapy compared to 2004 

diverse approaches in real-world settings, and these studies generally confirmed the results from 2005 

the randomized controlled clinical trials. 2006 

 2007 
Key Differences From 2007 Expert Panel Report 2008 

These recommendations add new options for Step Therapy compared to the EPR-3 guidelines. In 2009 

children ages 0–4 with recurrent wheezing with respiratory infections, the use of a short course 2010 

of ICS in addition to as needed SABA is now recommended at the onset of a respiratory illness. 2011 

For youth ages 12 years and older and adults with mild persistent asthma, as needed concomitant 2012 

ICS and SABA is now recommended as an alternative to daily low-dose ICS. For youth ages 12 2013 

years and older and adults with moderate to severe persistent asthma, combination 2014 

ICS/formoterol for controller and reliever therapy is now recommended as preferred therapy 2015 

compared to other controller regimens with as needed SABA.  2016 

 2017 

These recommendations also expand the prior recommendation against doubling the dose of ICS 2018 

in individuals with asthma on daily ICS who experience increased symptoms by 1) specifying 2019 

that this applies to individuals likely to be adherent to their daily ICS and 2) including increases 2020 

in the ICS dose up to quintupling. 2021 

 2022 
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Future Research Opportunities 2023 

• Confirm the efficacy data supporting these recommendations with more real-world 2024 

effectiveness studies in clearly defined populations and treatment regimens. 2025 

• Conduct studies to explore differences in benefit/risk considerations regarding these 2026 

recommendations based on race or ethnicity. 2027 

• Include studies to explore the cost-effectiveness of these recommendations. 2028 

• Conduct additional research to define the effects on growth of short courses of ICS 2029 

starting at the onset of a respiratory illness in children ages 0–4 years with recurrent 2030 

wheezing. 2031 

• Conduct additional research to define the optimal short course ICS regimen to use 2032 

starting at the onset of a respiratory illness in children ages 0–4 years with recurrent 2033 

wheezing, considering both efficacy/effectiveness and safety. 2034 

• Conduct additional research to compare the efficacy and effectiveness of a short course 2035 

of ICS starting at the onset of a respiratory illness to daily ICS treatment in children ages 2036 

0–4 years with recurrent wheezing. 2037 

• Conduct additional research to compare daily low-dose ICS with SABA for quick relief 2038 

to as-needed ICS plus SABA concomitantly in children ages 4–11 years with mild 2039 

persistent asthma. 2040 

• Conduct additional studies powered as equivalence studies to confirm the observation 2041 

that daily low-dose ICS with SABA for quick relief and as-needed ICS plus SABA 2042 

concomitantly leads to similar outcomes in patients with mild persistent asthma. 2043 

• Conduct additional research to determine the optimal dose of albuterol and ICS used for 2044 

as needed concomitant therapy in patients with mild persistent asthma. 2045 

• Use real-world studies that monitor adherence and growth to evaluate the effectiveness 2046 

and safety of quadrupling the dose of ICS in patients with mild to moderate persistent 2047 

asthma on daily ICS controller therapy who experience early signs of loss of asthma 2048 

control.  2049 

Study other rapid-onset LABA for their effectiveness and safety in combination 2050 

medications used for both daily controller and quick-relief therapy. 2051 
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• Conduct additional research comparing combination ICS/formoterol as both daily 2052 

controller and quick-relief therapy with higher-dose ICS/LABA as daily controller 2053 

therapy and SABA for quick-relief therapy in children ages 4–11 years. 2054 

 2055 
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SECTION V: Recommendations for the Use of Long-Acting Muscarinic Antagonists for 2056 

Asthma 2057 

Background 2058 

Long-acting muscarinic antagonists (LAMA) represent a pharmacologic class of long-acting 2059 

bronchodilators. The role of LAMA in the management of asthma was not addressed in EPR-3, 2060 

and since its publication, a number of trials have investigated LAMA as a controller therapy for 2061 

individuals with asthma.  2062 

 2063 

The Expert Panel examined the harms and benefits of LAMA in adolescents and adults with 2064 

uncontrolled persistent asthma and addressed three key questions:147 The Expert Panel did not 2065 

examine the role of LAMA in children ages 6–11 years. With the exception of one study that 2066 

examined umeclidinium as the LAMA,148 tiotropium bromide was the LAMA included in the 2067 

RCTs reviewed by the Expert Panel. The majority of LAMA studies used a comparative efficacy 2068 

(versus effectiveness as noted in the questions) design, and thus, their clinical impact is not well 2069 

understood in real-world settings. Table V.I provides an overview of the key questions and 2070 

recommendations. 2071 

 2072 
Definition of Terms Used in this Section 2073 

In this section, “controller therapy” describes medications that are taken daily on a long-term 2074 

basis to achieve and maintain control of persistent asthma.1  2075 

Table V.I  Overview of LAMA Key Questions and Recommendations  2076 
Question Intervention Comparator Recommendation Certainty 

5.1 
LAMA as add-on 
to ICS 
controller* 

vs. 
LABA as add-
on to same-dose 
ICS controller* 

#14: Conditional 
against  

intervention  
Moderate 

vs. 

Montelukast as 
add-on to same-
dose ICS 
controller* 

No 
recommendation**  
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Question Intervention Comparator Recommendation Certainty 

5.2 
LAMA as add-on 
to ICS 
controller* 

vs. 
Same-dose ICS 
controller* + 
placebo 

#15: Conditional  
for intervention Moderate 

vs. Increasing dose 
of ICS 

No 
recommendation**  

5.3 LAMA as add-on 
to ICS + LABA 

vs. 
Same-dose ICS 
+ LABA as 
controller* 

#16: Conditional  
for intervention Moderate 

vs. Doubling ICS 
dose + LABA 

No 
recommendation**  

*ICS controller = daily ICS 2077 
**Insufficient evidence 2078 
Abbreviations: ICS, inhaled corticosteroid(s); LABA, long-acting beta2-agonist(s); LAMA, long-2079 
acting muscarinic agonist(s); PRN, as needed 2080 

 2081 
Question 5.1  2082 

• What is the comparative effectiveness of LAMA compared with other controller therapy 2083 

as add-on therapy to inhaled corticosteroids (ICS) in patients 12 years of age and older 2084 

with uncontrolled persistent asthma? 2085 

 2086 
Recommendation #14: In youth ages 12 years and older and adults with uncontrolled 2087 

persistent asthma, the Expert Panel conditionally recommends against adding LAMA to 2088 

ICS compared to adding LABA to ICS. (Conditional recommendation, Moderate certainty 2089 

evidence)  2090 

 2091 
Question 5.2  2092 

• What is the comparative effectiveness of LAMA as add-on therapy to ICS controller 2093 

therapy compared with placebo or increased ICS dose in patients 12 years of age and 2094 

older with uncontrolled persistent asthma? 2095 

 2096 
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Recommendation #15: In youth ages 12 years and older and adults with uncontrolled 2097 

persistent asthma, the Expert Panel conditionally recommends adding LAMA to ICS 2098 

controller therapy compared to continuing the same dose of ICS alone. (Conditional 2099 

recommendation, Moderate certainty evidence)  2100 

 2101 
Implementation Guidance 2102 

The Expert Panel has combined these two recommendations in making implementation 2103 

recommendations for LAMA therapy in youth ages 12 years and older and adults with 2104 

uncontrolled persistent asthma because they are closely related. Adding LAMA to ICS controller 2105 

therapy is more effective than ICS controller therapy alone in in youth ages 12 years and older 2106 

and adults with uncontrolled persistent asthma. However, adding LAMA to ICS controller 2107 

therapy is not more efficacious than adding LABA to ICS controller therapy and may risk more 2108 

harms, particularly in African Americans. The Expert Panel makes the following suggestions 2109 

with regard to LAMA therapy:  2110 

• LAMA can be used as an add-on to ICS in youth ages 12 and older and adults with 2111 

uncontrolled asthma therapy but add-on LABA therapy is more effective. 2112 

• Individuals at risk for urinary retention and with glaucoma should not receive this 2113 

therapy. Harms may be greater in African Americans but do not outweigh the potential 2114 

benefits. 2115 

• LAMA requires appropriate use of specific inhaler devices. Individuals should be taught 2116 

the appropriate use of these devices. 2117 

• When LAMA therapy is prescribed, it should be prescribed for long-term asthma control 2118 

in the ambulatory setting. LAMA therapy does not have a role in the management of 2119 

acute asthma in the ambulatory, emergency department, or inpatient settings. 2120 

• The diagnosis of asthma should be confirmed, and factors that often contribute to 2121 

uncontrolled asthma should be addressed (e.g., identification and avoidance of 2122 

environmental triggers, and appropriate use of currently prescribed asthma controller 2123 

therapy, including adherence to therapy and inhaler technique) before considering 2124 

intensification of therapy with LAMA. 2125 
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• What clinicians should discuss with their patients about LAMA therapy  2126 

– Individuals with asthma should be told that adding LAMA to ICS alone has a small 2127 

benefit compared to continuing the same-dose of ICS.  2128 

– On balance, individuals with uncontrolled persistent asthma should know that the 2129 

potential benefits of adding LAMA to ICS do not outweigh the small concern of 2130 

potential increased harms, particularly for African American adults. 2131 

– When discussing adding LAMA versus LABA to treatment of individuals already 2132 

prescribed ICS, LABA, however, is likely preferable.  2133 

– Individuals with asthma with glaucoma or who are at risk for urinary retention should 2134 

not use LAMA therapy. 2135 

– Clinicians and individuals with asthma should discuss the potential benefits and risks 2136 

(especially urinary retention in older adults) and decide upon the best course of 2137 

action. 2138 

 2139 
Summary of the Evidence  2140 

The Expert Panel prespecified three critical outcomes (exacerbations, asthma control, and quality 2141 

of life) and three important outcomes (rescue medication use, adverse events [harms], and 2142 

mortality). Lung function (e.g., spirometry) was not considered as a critical or important 2143 

outcome for the LAMA studies reviewed by the Expert Panel.  2144 

 2145 

The Expert Panel examined the efficacy of adding LAMA to ICS therapy compared to adding 2146 

LABA to ICS therapy in a total of six RCTs (see EtD Table XX).149-154 In four RCTs including 2147 

2,574 patients,148-151 there was no difference in the exacerbation rate in individuals treated with 2148 

LAMA to those treated with LABA (RR=0.87 [95% CI, 0.53 to 1.42]) as add-on to ICS. The 2149 

exacerbation rate in the LAMA group was 4.9 percent (75/1,533) compared to 5.4 percent 2150 

(56/1,041) in the LABA group. There is a moderate level of certainty regarding the effect on 2151 

exacerbations. In two RCTs including 1,577 patients,151 no differences in asthma control were 2152 

detected in the group treated with LAMA compared to those treated with LABA; there is a high 2153 

level of certainty regarding the effect on asthma control. In four RCTs including 1,982 2154 

patients,149-151 no differences in asthma-related quality of life were detected in the group treated 2155 

with LAMA compared to those treated with LABA. There is a high level of certainty regarding 2156 
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the effect on asthma quality of life. In four RCT comprising 2,450 patients, there were no 2157 

between-group differences in use of rescue medications;148,150-154 there is a low level of certainty 2158 

regarding the effect on rescue medication use. Finally, in a total of four RCTs,148,150,151,154 there 2159 

were no between-group differences in all-cause mortality (OR=7.50 [95% CI, 0.78 to 72.27]). 2160 

The mortality rate in the LAMA group was 0.2 percent (3/1835) compared to 0 percent in the 2161 

LABA group (0/1135). There is a low level of certainty regarding effect on mortality. 2162 

 2163 

With respect to harms, data from double-masked, placebo-controlled RCTs suggest a similar rate 2164 

of undesirable side effects in those assigned to ICS plus LABA compared to those assigned to 2165 

ICS plus LAMA;148-151 however, the findings in another study raised concerns. One real-world 2166 

comparative effectiveness study154 comparing the two treatments among Black adults (Blacks 2167 

and Exacerbations on LABA vs. Tiotropium [BELT] study) indicate a 2.6-fold increased rate of 2168 

asthma-related hospitalizations in the ICS plus LAMA group vs. ICS plus LABA. In addition, 2169 

the number of hospitalizations in the ICS plus LAMA group in BELT (3.6 per 100 2170 

hospitalizations/person/year) is higher than the rate observed in the FDA-required safety studies 2171 

in the ICS plus LABA group (0.66 per 100 hospitalizations/person/year).155 While there were 2172 

few asthma-related deaths in BELT (2 of 1,070 total participants), both deaths occurred in the 2173 

ICS plus LAMA group (2/532, 0.38 percent). The proportion of asthma-related deaths in the ICS 2174 

plus LAMA group in BELT was 38-fold the number observed in an ICS plus LABA group in the 2175 

FDA-required safety studies.155  2176 

 2177 

A total of five placebo-controlled RCT showed that adding LAMA to ICS produced a slight 2178 

reduction in the number of exacerbations: 42 patients (95% CI 26–167) would need treatment to 2179 

prevent one exacerbation, and there is a moderate level of certainty regarding the effect on 2180 

exacerbations (see EtD Table XXI).148,150,151,156,157  However, adding LAMA to ICS did not 2181 

improve asthma control (moderate level of certainty)148,151,156-158 or asthma quality of life (high 2182 

level of certainty).150,151 In addition, adding LAMA to ICS had no effect on rescue medication 2183 

use (high level of certainty).148,151,156-158 2184 

 2185 

In terms of harms, six studies comparing the efficacy of LAMA as add-on to ICS compared with 2186 

placebo show a low rate of serious adverse events, comparable to placebo, in the LAMA 2187 
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group,148,151,156-158 with no deaths reported in any of these studies. All studies excluded 2188 

participants with a history of glaucoma or urinary retention, thus, safety in this patient population 2189 

is not known.  2190 

 2191 
Rationale and Discussion 2192 

Outcomes from these six RCTs showed no significant differences between groups, and therefore 2193 

provided no basis, based on benefits, for recommending the addition of LAMA to ICS compared 2194 

to the addition of LABA to ICS in adults with uncontrolled persistent asthma.  2195 

 2196 

However, the evidence provides the basis for a small concern of potential harm with adding 2197 

LAMA to ICS compared to adding LABA to ICS. The Expert Panel considered the serious 2198 

adverse events among African American adult participants assigned to the ICS plus LAMA 2199 

group in the BELT study.154 The number of deaths among ICS plus LAMA group participants 2200 

was higher than that expected in African American adults, and the adjusted rate of asthma-2201 

related hospitalizations was statistically higher in the ICS plus LAMA group compared to the 2202 

ICS plus LABA group. Although it is difficult for the Expert Panel to draw firm conclusions, 2203 

these observations raise a small concern about the safety of LAMA combined with ICS alone.  2204 

 2205 

In the opinion of the Expert Panel, the balance of the evidence argues against adding LAMA to 2206 

ICS compared to adding LABA to ICS in the African American adult population because 2207 

benefits of this intervention are trivial, and there is a small concern regarding potential harm.  2208 

 2209 

In examining the studies comparing add-on LAMA to ICS versus placebo (ICS alone), adding 2210 

LAMA to ICS produced a slight reduction in the number of exacerbations,148,150,151,156,157 but did 2211 

not improve asthma control 148,151,156-158 or asthma quality of life.150,151 The judgment about the 2212 

degree of benefit is subjective because there are no established standards for defining the 2213 

minimum important difference in exacerbations. In addition, individuals with asthma who place 2214 

a higher value on asthma control and quality of life compared to exacerbations may not perceive 2215 

any benefit from this intervention. 2216 

 2217 
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After considerable discussion about harms noted in the BELT study,154 the Expert Panel 2218 

concluded that BELT did not address the harms of adding LAMA to ICS compared to adding 2219 

placebo to ICS, and therefore did not apply directly to this question.154 However, because BELT 2220 

showed increased adverse events in those assigned to ICS plus LAMA compared to ICS plus 2221 

LABA, the Expert Panel recommends first considering adding LABA to ICS, and as an alternate 2222 

approach considering adding inhaled LAMA to ICS. This approach may be particularly 2223 

important in Black adults. The balance of evidence demonstrates that addition of LAMA to ICS 2224 

offers a small benefit over ICS alone, but there is a small concern related to harm. 2225 

 2226 

In addition to the studies noted above, the Systematic Review compared the efficacy of LAMA 2227 

added to ICS controller therapy in youth ages 12 years and older and adults with uncontrolled, 2228 

persistent asthma to montelukast as add-on to ICS (EtD Table XXII) and doubling the ICS dose 2229 

(EtD Table XXIII).115 2230 

 2231 

A single small RCT152,153 reported findings in participants ages 18 to 60 years after 6 months of 2232 

treatment in a four-arm, parallel-group, unmasked, active-comparator trial (N=72 ICS plus 2233 

LAMA, N=68 ICS plus LABA (used formoterol), N=81 montelukast plus ICS, and N=76 2234 

doxofylline plus ICS). These results were limited to 297 of 362 participants who completed the 2235 

6-month study. No critical outcomes designated by the Expert Panel were reported. Only one of 2236 

the important outcomes was reported (rescue medication use, reported as difference at day 90 2237 

compared with baseline)—this did not differ between groups. With respect to harms, this study 2238 

directly comparing the addition of montelukast versus LAMA as add-on therapy to ICS appears 2239 

to show a similar rate of undesirable effects with either treatment.  2240 

 2241 

After a review of the potential evidence, the Expert Panel found no data to address this question, 2242 

and the effect on one non-critical outcome was inconclusive. Therefore, the Expert Panel refrains 2243 

from making any recommendation.  2244 

 2245 

Only one study compared adding LAMA to ICS with doubling the dose of ICS. This study found 2246 

no difference in exacerbations, asthma control or asthma quality of life, and no difference in 2247 

serious adverse events, between the two groups, and no deaths in either group.149 2248 
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Although this one study shows an improvement in the percent of control days and in symptom 2249 

scores of participants assigned to LAMA, this was not a validated measure. Thus, the Expert 2250 

Panel could not determine the significance of the difference between the groups.  2251 

 2252 

Therefore, the Expert Panel concluded there were insufficient data to make a recommendation 2253 

regarding adding LAMA to ICS compared with doubling the dose of ICS. 2254 

 2255 

The Expert Panel also did not consider making any recommendation regarding the addition of 2256 

LAMA to doxofylline, as this medication is not available in the United States. 2257 

 2258 
Question 5.3  2259 

• What is the comparative effectiveness of LAMA as add-on therapy to ICS plus long-2260 

acting beta2-agonists (LABA) compared with ICS plus LABA as controller therapy in 2261 

patients 12 years of age and older with uncontrolled persistent asthma? 2262 

 2263 
Recommendation #16: In youth ages 12 years and older and adults with uncontrolled 2264 

persistent asthma, the Expert Panel conditionally recommends adding LAMA to ICS plus 2265 

LABA compared to continuing the same-dose of ICS plus LABA. (Conditional 2266 

recommendation, Moderate certainty evidence)  2267 

 2268 
Implementation Guidance 2269 

• Based upon the studies available, the addition of LAMA to ICS plus LABA in youth ages 2270 

12 years and older and adults with uncontrolled persistent asthma offers a small benefit. 2271 

• This therapy is recommended for youth greater than 12 years and adults with 2272 

uncontrolled asthma despite ICS and LABA therapy. 2273 

• Exclusions are similar to those noted earlier with LAMA therapy and include glaucoma 2274 

and urinary retention. There is a possible small harm to African Americans. 2275 

• LAMA dose and administration has been previously described. 2276 
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• LAMA addition to these individuals with uncontrolled asthma who are already being 2277 

treated with ICS and LABA improves asthma control and quality of life but had no effect 2278 

on asthma exacerbations requiring systemic corticosteroids or rescue medication use. 2279 

• What clinicians should discuss with their patients about adding LAMA therapy 2280 

− Individuals with know that adding LAMA therapy to ICS LABA requires the use of 2281 

an additional and different type of inhaler. 2282 

− Individuals should be told that the addition to LAMA will improve asthma control 2283 

and measures of quality of life but will not decrease the frequency of asthma 2284 

exacerbations, use of oral corticosteroids or rescue medications. 2285 

− Individuals with asthma with glaucoma or who are at risk for urinary retention should 2286 

not use LAMA therapy. 2287 

− Clinicians and individuals with asthma should discuss the potential benefits and risks 2288 

(especially urinary retention in older adults) and decide upon the best course of 2289 

action. 2290 

 2291 
Summary of the Evidence 2292 

The Summary of Evidence for this recommendation can be found in the Appendix (EtD Table 2293 

XXIV). As assessed by the Asthma Control Questionnaire-7 ([ACQ-7], minimally important 2294 

difference [MID] 0.5 points), the proportion of adults who achieved the minimum important 2295 

difference in asthma control increased with add-on tiotropium compared to placebo (95% CI 2296 

1.13 to 1.46) with a moderate certainty of evidence.159 The single study of youth ages 12 to 17 2297 

years found no difference in the proportion with improvement in the ACQ-7 (95 percent CI for 2298 

RR, 0.89 to 1.14).160 These studies found no difference in the mean ACQ-7 score in youth or 2299 

adults (95% CI, 0.31 lower to 0.17 higher; moderate certainty of evidence). Similarly, a higher 2300 

proportion of adults reported a minimum important difference in improved quality of life, as 2301 

measured by the AQLQ (MID for AQLQ 0.5 points) with the addition of LAMA compared to 2302 

placebo (95% CI for the RR, 1.34 to 1.96; high certainty of evidence), but the study did not show 2303 

a between-group difference in the mean AQLQ score (high certainty of evidence). In addition, 2304 

the findings showed no difference in asthma exacerbations requiring treatment with systemic 2305 

corticosteroids (95% CI for absolute risk difference: 110 fewer to 56 more per 1,000 treated; 2306 

moderate certainty of evidence) or in exacerbations requiring hospitalization (95% CI for RR 2307 
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0.42 to 1.52; moderate certainty of evidence). The findings showed no between-group difference 2308 

in the mean number of puffs of rescue medication (95% CI for mean difference, 0.37/day less to 2309 

0.18/day more; moderate certainty of evidence) or mortality (no deaths occurred in either group; 2310 

very low certainty of evidence). 2311 

 2312 
Rationale/Discussion 2313 

Based on the evidence, the desirable effects on asthma control and quality of life with add-on 2314 

LAMA compared to placebo were small, with no difference in the risk of asthma exacerbations, 2315 

and a similar risk of adverse events in both groups. The Expert Panel thinks the balance of 2316 

outcomes probably favors add-on LAMA compared to placebo (moderate certainty of evidence). 2317 

In addition, the Expert Panel does not believe that there is uncertainty or variability in how much 2318 

individuals with asthma value the critical outcomes. Thus, LAMA as add-on therapy is probably 2319 

acceptable. However, individuals with asthma and other stakeholders who place less value on 2320 

asthma control and quality life compared to exacerbations may not find the use of LAMA 2321 

acceptable. Using LAMA as an add-on therapy is feasible but requires teaching the appropriate 2322 

use of inhaler devices that contain LAMA. The Expert Panel concludes that LAMA as add-on 2323 

therapy to ICS plus LABA will likely improve health equity because asthma disproportionately 2324 

affects disadvantaged populations.  2325 

 2326 

The Expert Panel also compared the use of LAMA as add on therapy to ICS plus LABA to 2327 

doubling the dose of ICS plus LABA in youth 12 years of age and older and adults with 2328 

uncontrolled persistent asthma (EtD Table XXV). 2329 

 2330 

There was a single small open-label RCT in 94 adults who were randomized 1:1:1 to add-on 2331 

once-daily tiotropium bromide 18 mcg, montelukast 10 mg, or double-dose ICS plus continuing 2332 

LABA.161 The data were insufficient to make a judgment about the balance of desirable and 2333 

undesirable effects. The Expert Panel did not find sufficient data about desirable and undesirable 2334 

outcomes to formulate recommendations about the use of LAMA as add-on therapy to ICS 2335 

compared to increasing the dose of ICS and continuing LABA.  2336 

 2337 
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Key Differences From 2007 Expert Panel Report 2338 

These recommendations about LAMA represent a substantial update to EPR-3, which has 2339 

limited information about LAMA. EPR-3 noted that tiotropium bromide was a LAMA indicated 2340 

once daily for chronic obstructive pulmonary disease, but had not been studied in the long-term 2341 

management of asthma. 2342 

 2343 
Future Research Opportunities 2344 

• Conduct more comparative effectiveness studies in this area. Because the majority of 2345 

LAMA studies are comparative efficacy studies, their clinical impact is not well 2346 

understood in real-world settings. 2347 

• Conduct further studies to better understand the comparative effectiveness and safety of 2348 

ICS plus LAMA versus ICS plus LABA in ethnically diverse population. These studies 2349 

need to be adequately powered to examine the effects of adding LAMA vs. adding 2350 

placebo to ICS plus LABA on the risk of asthma exacerbations.  2351 

• Conduct more research to determine the minimal important difference in asthma 2352 

exacerbations for individuals with uncontrolled persistent asthma.  2353 

• Conduct additional studies to examine the desirable and undesirable effects of adding 2354 

LAMA vs. increasing the dose of ICS. These studies should examine the role of 2355 

biomarkers (e.g., low sputum eosinophils, blood eosinophils, or FENO) to guide 2356 

treatment selection. 2357 

• Examine the role of other LAMA, leukotriene inhibitors, and other controller medications 2358 

as add-on therapy to corticosteroids (ICS) in patients 12 years of age and older with 2359 

uncontrolled persistent asthma. 2360 

 2361 

 2362 
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SECTION VI: The Role of Subcutaneous and Sublingual Immunotherapy in the 2363 

Treatment of Allergic Asthma  2364 

Background 2365 

This section addresses immunotherapy in individuals with allergic asthma. Immunotherapy 2366 

involves administration of an aeroallergen either subcutaneously (subcutaneous immunotherapy 2367 

or SCIT) or sublingually (sublingual immunotherapy or SLIT). The Expert Panel explored the 2368 

efficacy and safety of both SCIT and SLIT for the treatment of allergic asthma and made two 2369 

recommendations. 2370 

 2371 
Definition of Terms in This Section 2372 

“Allergic asthma” describes a child or an adult with asthma who becomes symptomatic 2373 

following acute exposure to something to which they are allergic (e.g., a pet), or during a specific 2374 

season (e.g., worsening of symptoms in the spring or fall to trees or ragweed, respectively). In 2375 

contrast, in many clinical trials, the term allergic asthma defines a population of both children 2376 

and adults with asthma who have evidence of the presence of allergic sensitization either by 2377 

immediate hypersensitivity skin testing or in vitro serum IgE testing without documenting the 2378 

elicitation of symptoms following relevant exposures.  2379 

 2380 

Immunotherapy (both subcutaneous and sublingual) in this document refers to treatments 2381 

directed at attenuating the IgE-mediated allergic clinical response that is associated with asthma. 2382 

Immunotherapy (IT) consists of the therapeutic administration of exogenous aeroallergens to 2383 

which a person has demonstrable sensitization with the goal of attenuating their asthmatic 2384 

response upon subsequent exposure to these aeroallergens. IT is administered in two ways: 2385 

subcutaneously by injection (no age restrictions), or sublingually in either liquid (not currently 2386 

FDA-approved) or tablet form (neither form is currently FDA-approved for asthma, but the tablet 2387 

form is approved for allergic rhinitis and conjunctivitis in individuals ages 5 years and older 2388 

[grass] and ages 18 years and older [short ragweed and dust mite mix]).   2389 

 2390 

Allergic sensitization must be demonstrated using one of the following methods. First, by skin 2391 

testing with an aeroallergen using either a scratch/prick or intradermal technique followed by an 2392 
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assessment for an immediate hypersensitivity reaction (preferred method) to a specific 2393 

aeroallergen; or second, by laboratory testing to measure the level of (aeroallergen) antigen-2394 

specific IgE in an individual’s blood sample.  2395 

 2396 
Question 6.1  2397 

• What is the efficacy and safety of SCIT? 2398 

 2399 

Recommendation #17: In adults and children with mild to moderate allergic asthma, the 2400 

Expert Panel conditionally recommends the use of SCIT as an adjunct treatment to 2401 

standard pharmacotherapy in those individuals whose asthma is controlled at the initiation 2402 

and during maintenance of immunotherapy. (Conditional recommendation, Moderate 2403 

certainty of evidence) 2404 

 2405 

Individuals who place a high value on possible small improvements in quality of life, in 2406 

symptom control, and in a reduction in long-term and/or quick-relief medications and a lower 2407 

value on the potential for systemic reactions with a wide range of severity may choose to 2408 

consider SCIT therapy as a therapeutic adjunct. 2409 

 2410 
Implementation Guidance  2411 

In individuals with allergic asthma, the Expert Panel makes the following suggestions for the 2412 

implementation of SCIT: 2413 

• Individuals, both adults and children (at a developmental stage that allergic sensitization 2414 

can be demonstrated), with allergic asthma and a history compatible with a temporal 2415 

association of worsening symptoms upon exposure to aeroallergens and testing (as 2416 

described previously) that confirms this sensitization, can be considered for IT.   2417 

• SCIT could be considered in an individual whose asthma is not well controlled on their 2418 

current medical therapy and the treating clinician considers allergen exposure to be a 2419 

significant contributor to this lack of control. However, all attempts should be made to 2420 

optimize asthma control prior to the initiation of therapy to reduce the potential for risk. 2421 
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• SCIT can also be considered in an individual who is well controlled on their current 2422 

therapy, but the individual and/or clinician feel that they would like to reduce the 2423 

individual’s overall medication burden. 2424 

• In addition to assessing for an appropriate history in an individual with allergic asthma 2425 

prior to considering SCIT, allergic sensitization must be formally assessed either by 2426 

immediate hypersensitivity skin testing (preferred) or in vitro antigen specific IgE testing. 2427 

This evaluation needs to be performed by trained health care professionals skilled in 2428 

proper testing and result interpretation. The need to have this type of specialty evaluation 2429 

may limit access to care depending on local availability and an individual’s insurance 2430 

coverage. 2431 

• SCIT should not be administered to patients with severe asthma. Furthermore, from a 2432 

safety perspective, neither induction nor maintenance therapy for SCIT should be 2433 

administered in individuals when they are symptomatic. Optimal asthma control should 2434 

be achieved before beginning SCIT. The reasons for this include the harms (both local 2435 

and systemic reactions) associated with SCIT that tend to increase with baseline asthma 2436 

severity. Most reported data evaluated individuals with mild to moderate disease. The 2437 

status of asthma control in the reported studies varied and was classified as controlled, 2438 

not reported, or uncontrolled.  2439 

• Once the decision to initiate SCIT is made, it is important that an individual’s asthma is 2440 

under optimal control in the days prior to administration of the injection during both the 2441 

induction and maintenance phases of therapy. Optimally controlled asthma at the time of 2442 

SCIT injections will minimize risk of an asthma flare.  2443 

• The presence of allergic sensitization is required but not sufficient to define the allergic 2444 

asthma phenotype because a positive test may not be associated with asthma control over 2445 

time but a reflection of some other target organ sensitivity (e.g., allergic rhinitis).  2446 

• Allergen exposure could be the only triggering mechanism, but it is also possible that 2447 

exposure may be just one triggering factor for an individual and that another factor or 2448 

factors (e.g., respiratory tract infections, irritant exposure, exercise, etc.) also play a role. 2449 

Based on the heterogeneous nature of “allergic asthma,” it can be difficult to precisely 2450 

ascertain the efficacy of immunotherapy in reducing the allergic component of an 2451 

individual’s asthma.  2452 

   

Draft Report for Public Comment, December 2019  78 
 

DRAFT



• SCIT should be administered in a clinician’s office under direct supervision due to the 2453 

potential risk of development of both local (site of injection) and systemic reactions that 2454 

can include a range of anaphylactic symptoms involving the skin (urticaria), respiratory 2455 

tract (rhinitis and asthma), gastrointestinal (GI) tract (nausea, diarrhea, vomiting), and the 2456 

cardiovascular system (hypotension, arrhythmias). Although rare, death following 2457 

injections has been reported.  2458 

• SCIT should not be administered at home. 2459 

• Because SCIT should be administered under direct supervision, personnel trained to 2460 

prepare and administer injections are required for each individual’s dosing schedule, from 2461 

the build-up phase on to maintenance. Equipment and personnel should be available to 2462 

treat serious anaphylactic reactions. 2463 

• One of the potential benefits of SCIT are its immunomodulatory effects with the potential 2464 

to reduce the allergic inflammatory response in various tissues.162,163 Thus, SCIT has the 2465 

potential to be disease-modifying, reducing the initial clinical expression or severity of 2466 

asthma over time.163,164 2467 

• What clinicians should discuss with their patients  2468 

– SCIT has the potential to reduce asthma symptoms and the severity of disease over 2469 

time.  2470 

– Individuals undergoing SCIT therapy need to come to their doctor’s office for the 2471 

therapy because of the potential risk of the development of both local (site of 2472 

injection) and systemic reactions. 2473 

– Local and systemic reactions from SCIT include a range of anaphylactic symptoms 2474 

involving the skin (urticaria), respiratory tract (rhinitis and asthma), GI tract (nausea, 2475 

diarrhea, vomiting), and the cardiovascular system (hypotension, arrhythmias). 2476 

Although rare, death following injections has been reported.  2477 

– SCIT should NOT be administered at home. 2478 

– Prior to initiating immunotherapy, travel arrangements and time to and from the 2479 

clinic, and a requirement for at least a 30-minute observational period following the 2480 

injection, need to be reviewed with the individual. These requirements may 2481 

complicate compliance. Missed appointments due to scheduling problems are a safety 2482 
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and an efficacy concern because they may increase the likelihood of local and 2483 

systemic reactions and complicate reaching a maintenance dosing regimen that would 2484 

facilitate achieving maximal therapeutic benefit. 2485 

– Delayed reactions (greater than 30 minutes following injection) may occur in about 2486 

15 percent of individuals following injection.165 2487 

– As a result, individuals with asthma undergoing IT ideally should be required to have 2488 

injectable epinephrine prescribed and to carry it on their person to and from the clinic 2489 

on the day of their injection. 2490 

 2491 
Summary of the Evidence 2492 

The Expert Panel prespecified three critical outcomes (exacerbations, asthma control, and quality 2493 

of life) and three important outcomes (quick relief medication, adverse events [harms], and long-2494 

term medication use). Because validated asthma control tools were not used in any of the studies 2495 

for SCIT, non-validated tools (symptom diaries, etc.) were used as surrogates of asthma control 2496 

in the evaluation of 44 studies, but only if a placebo injection was used as the comparator.166-208 2497 

 2498 

There was low certainty of evidence supporting a small benefit on the critical outcomes of 2499 

exacerbations, quality of life and asthma control. There is limited evidence of effect on 2500 

exacerbations, with one small study suggesting a benefit.209 Evaluation of this outcome was 2501 

complicated by the fact that the systematic review group did not consider exacerbations as a 2502 

critical outcome for this topic. There is low strength of evidence that SCIT may improve asthma 2503 

quality of life with two studies demonstrating statistically significant improvements in quality of 2504 

life,169,182  (using a validated tool but scoring individual domains separately), and two studies 2505 

demonstrating no difference from the comparator.210,211 Because the two studies that 2506 

demonstrated improvements enrolled a greater number of individuals compared to those that did 2507 

not, the evidence was judged to favor SCIT. There is low certainty of evidence supporting an 2508 

improvement in asthma control with SCIT. Using asthma symptom diaries as a surrogate for 2509 

asthma control, 26/44 studies (59 percent) reported statistically significant improvement in 2510 

symptoms (based on comparisons with the placebo group) with SCIT.167-171,176,181-185,187,189,192-2511 
197,199,200,204,205,207,208  2512 
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The Expert Panel felt that it was important to note that when asthma is treated with SCIT, 2513 

comorbid conditions such as allergic rhinitis and allergic conjunctivitis may improve and have a 2514 

beneficial effect on quality of life.  2515 

 2516 

For the important outcomes, there is low strength of evidence showing that SCIT may reduce use 2517 

of quick-relief medications196 and a moderate certainty of evidence supporting a reduction in 2518 

long-term medication use.181,182,196 Reports of harms related to SCIT were highly variable, with 2519 

frequent local reactions around the injection site noted in 7 to 11 percent of the SCIT doses 2520 

given.212 Systemic reactions, noted to occur in approximately 12 percent of the total injections 2521 

given include pruritus, urticaria, eczema, skin rash, rhinitis, conjunctivitis, nasal congestion, 2522 

nasal obstruction, cough, asthma, bronchospasm, wheezing, dyspnea, abdominal pain, diarrhea, 2523 

and hypotension.213 Bronchoconstriction occurred in 9 percent of individuals receiving SCIT. 2524 

Reports of systemic allergic reactions consistent with anaphylaxis also varied greatly. 2525 

Randomized controlled trials were not powered to assess such effects. Poorly controlled asthma 2526 

is a major risk factor for fatal allergic reactions from SCIT. Incidence of fatal and near-fatal 2527 

anaphylactic reactions has been estimated to range from 1 in every 20,000 to 1 in 200,000 2528 

injections.165,214 Incidence of fatal anaphylactic reactions has been estimated to range from 1 in 2529 

every 2 million to 1 in every 9 million injections214 (certainty of evidence: low, evidence 2530 

imprecise). 2531 

 2532 
Rationale/Discussion 2533 

The Expert Panel considered the overall relative balance between benefits versus harms and felt 2534 

that the following statement would help explain why Recommendation #18 was made 2535 

conditional: individuals who place a high value on possible small improvements in  2536 

quality of life, symptom control, and a reduction in long-term and/or quick-relief medications 2537 

and a lower value (i.e., lower concern) on the potential for systemic reactions with a wide range 2538 

of severity may choose to consider SCIT therapy as a therapeutic adjunct. 2539 

The studies available for evaluation tended to be small in size and patient populations were not 2540 

well characterized in terms of race and social determinants of health.215 Across studies, 2541 

particularly for SCIT, formulations were not standardized, protocols varied, and the duration of 2542 

   

Draft Report for Public Comment, December 2019  81 
 

DRAFT



follow-up was not uniform or standardized. There is low certainty of evidence to support the 2543 

efficacy of SCIT at an acceptable risk in the areas of quality of life and reduction in asthma-2544 

related symptoms. Therefore, use of SCIT should be a shared decision between the individual 2545 

and healthcare provider, taking into account the individual’s asthma severity and willingness to 2546 

accept the risk related to SCIT. SCIT should be administered in a clinical setting with the 2547 

capacity to monitor and treat reactions. 2548 

 2549 

The enthusiasm of the Expert Panel in recommending SCIT in management of asthma is reduced 2550 

by the slightly higher risk and variability in access (due to costs and geographical location), 2551 

which promotes health inequities. 2552 

 2553 
Question 6.2  2554 

• What is the efficacy and safety of SLIT? 2555 

 2556 

Recommendation #18: In adults and children with persistent allergic asthma, the Expert 2557 

Panel conditionally recommends against the use of sublingual immunotherapy in 2558 

treatment. (Conditional recommendation, Moderate certainty of evidence) 2559 

 2560 
Implementation Guidance  2561 

Based upon the current available data, SLIT is not recommended for allergic asthma. SLIT may 2562 

have a role in allergic rhinitis. If used for conjunctivitis or allergic rhinitis, the Expert Panel 2563 

recommends the following: 2564 

• The first dose of SLIT should be administered in the office with a 30-minute wait. If no 2565 

problems develop, the individual may continue dosing at home. Individuals receiving 2566 

SLIT are also required to have injectable epinephrine prescribed. 2567 

• Currently, only tablet formulations for ragweed, grass, and dust mites are FDA-approved 2568 

for SLIT for treatment of allergic rhinitis with and without conjunctivitis. SLIT is not 2569 

FDA-approved for asthma. 2570 
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• The potentially less severe side effect profile for SLIT has been considered an advantage 2571 

over SCIT, although local oral irritation and itching may impair adherence to therapy. In 2572 

addition, when individuals with asthma are treated with SLIT, their concurrent comorbid 2573 

conditions, such as allergic rhinitis and allergic conjunctivitis, may improve. 2574 

• What clinicians should discuss with their patients: 2575 

− SLIT therapy is not recommended at the current time for the treatment of allergic 2576 

asthma but may benefit individuals with comorbid conditions such as allergic rhinitis 2577 

and conjunctivitis. 2578 

− SLIT therapy is available for only a few allergens at this time for the treatment of 2579 

allergic rhinitis and conjunctivitis in individuals ages 5 years and older (grass) and in 2580 

ages 18 years and older (short ragweed and dust mite mix).   2581 

 2582 
Summary of the Evidence 2583 

The Expert Panel prespecified three critical outcomes (exacerbations, asthma control, and quality 2584 

of life) and three important outcomes (quick relief medication, adverse events [harms], and long-2585 

term medication use). The evidence shows a trivial benefit for the critical outcomes that include 2586 

exacerbations,216,217 asthma control,218-223 and quality of life216-218,221,222 with SLIT with moderate 2587 

certainty of evidence. There were no studies related to emergency department visits, clinic visits, 2588 

or hospitalizations. Three studies evaluated exacerbations using different endpoints. The first 2589 

study did not report on the number of exacerbations but rather on the time to first 2590 

exacerbation.217 The second study did not provide any raw data or rates and only noted that a 2591 

statistically significant improvement in asthma exacerbations was not found.218,221,222 The third 2592 

study that enrolled only sixty participants demonstrated a significantly lower number of 2593 

exacerbations in the treatment group.216 Four studies evaluated asthma control using validated 2594 

tools (3 ACQ and 1 ACT) and found no consistent improvement following treatment.217-223 2595 

Finally, the strength of evidence supported a high level of certainty that there was no difference 2596 

in quality of life.217-219,221-223  2597 

For important outcomes, the evidence supported that SLIT leads to a reduction in use of quick-2598 

relief medications216,220,224,225 and a decrease in doses of inhaled corticosteroids218,219,221-223 with 2599 

moderate certainty of evidence. The harms were difficult for the Expert Panel to evaluate as 2600 
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reported in the studies. Local reactions were frequent, occurring in up to 80 percent of 2601 

individuals receiving SLIT. However, adverse reactions also commonly occurred in those 2602 

receiving placebo. The occurrence of side effects did not differ by the setting of administration 2603 

(home versus clinic versus other); the propensity for their development based on the strength of 2604 

the dose administered was not consistent across studies. No episodes of anaphylaxis were 2605 

reported in RCTs. No reports of death secondary to SLIT could be found.  2606 

 2607 
Rationale/Discussion  2608 

SLIT was not found to improve asthma symptoms/control or quality of life. The heterogeneity in 2609 

studies and variability in dosage forms makes it difficult to evaluate its desirability. Although 2610 

systemic side effects were common (80 percent), they were also common in the placebo 2611 

preparations.215 In addition, the limited number of FDA-approved antigens, costs, and variability 2612 

in access promote health inequities. 2613 

EPR-3 recommended consideration of allergen immunotherapy for individuals with persistent 2614 

asthma if there is clear evidence of a relationship between symptoms and exposure to an allergen 2615 

to which the patient is sensitive.1 The Expert Panel conditionally recommends SCIT as an 2616 

adjunct treatment to standard pharmacotherapy, and conditionally recommends against use of 2617 

SLIT as a treatment.215 2618 

 2619 

The immunotherapy recommendations focus on shared decision-making between the clinician 2620 

and the individual with asthma when considering SCIT and SLIT as a treatment for allergic 2621 

asthma. The Expert Panel highlighted improvement that can be seen in comorbid conditions, 2622 

such as allergic rhinitis and allergic conjunctivitis, as a desirable effect of allergen 2623 

immunotherapy that may be an important consideration for individuals.215 2624 
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Key Differences From 2007 Expert Panel Report 2625 

Table VI.I  Key Differences 2626 
Topic 2007 Guideline 2020 Guideline 

SCIT 

• Consider allergen immunotherapy 
for persistent asthma in the 
presence of symptoms and 
sensitization 

• Conditional recommendation for 
the use of subcutaneous 
immunotherapy as an adjunct 
treatment to standard 
pharmacotherapy in those 
individuals whose asthma is 
controlled at the initiation and 
during maintenance of 
immunotherapy 
(Recommendation #17) 

SLIT 
• Single recommendation for 

immunotherapy. Did not provide 
separate recommendations for 
SCIT & SLIT 

• Conditional recommendation 
against the use of sublingual 
immunotherapy in treatment 
(Recommendation #18) 

 2627 

Future Research Opportunities 2628 

• Investigate the safety and efficacy of immunotherapy in individuals with severe asthma, 2629 

particularly individuals whose asthma is well controlled but who want to reduce their 2630 

overall medication burden. 2631 

• Consider including only children ages 5–11 years in studies, or, if a broader age-group is 2632 

studied, report findings separately for children ages 5–11 years and children 12 years and 2633 

older.  2634 

• Study more diverse populations to determine if the efficacy and safety of immunotherapy 2635 

is influenced by race or ethnicity. 2636 

• Pursue additional studies investigating the efficacy and safety of multiple-allergen 2637 

regimens for SCIT or SLIT to assess compliance and adherence, and the effect these 2638 

factors may have on asthma management.  2639 

• Standardize methods for dose-reporting and use validated instruments, such as asthma 2640 

symptoms and adverse events, in future studies. 2641 
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SECTION VII: Recommendations for the Use of Bronchial Thermoplasty to Improve 2642 

Asthma Outcomes 2643 

Background 2644 

The Expert Panel examined studies that compared bronchial thermoplasty (BT) to 2645 

multicomponent standard of care medical management and that compared BT to sham 2646 

bronchoscopy plus multicomponent medical management. BT is an intervention for individuals 2647 

with asthma that has been developed over the last decade and was not addressed in previous 2648 

iterations of the guideline. One recommendation was made. 2649 

 2650 
Definition of Terms Used in This Section 2651 

Multicomponent medical therapy consists of treatment with medium to high-dose inhaled 2652 

corticosteroids (ICS), long-acting beta2-agonists (LABA), omalizumab (in one study) and/or oral 2653 

corticosteroids. Available studies concerning BT did not include individuals who received 2654 

LAMA, environmental interventions, and/or newer biologic agents.226-228 2655 

 2656 

Life-threatening asthma is defined as asthma that has resulted in hospitalization in an intensive 2657 

care unit and/or has been treated with noninvasive ventilation or intubation for asthma in the past 2658 

5 years.  2659 

 2660 
Question 7.1 2661 

• What are the benefits and harms of using BT in addition to standard treatment for the 2662 

treatment of adults (greater than 18 years) patients with asthma? 2663 

 2664 
Recommendation #19: In adults with persistent asthma the Expert Panel conditionally 2665 

recommends against bronchial thermoplasty. (Conditional recommendation, Low certainty of 2666 

evidence) 2667 

 2668 

Adults with persistent asthma who place a low value on harms (short-term worsening symptoms 2669 

and unknown long-term side effects) and a high value on potential benefits (improvement in 2670 
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quality of life, a small reduction in exacerbations) may reasonably choose to undergo bronchial 2671 

thermoplasty. 2672 

 2673 
Implementation Guidance 2674 

BT is not recommended by the Expert Panel in adults as part of routine asthma care, even in 2675 

adults with uncontrolled asthma despite multicomponent medical therapy because of the relative 2676 

small benefit compared to risk ratio. Risks of BT include asthma exacerbations, hemoptysis, and 2677 

atelectasis during the treatment period. Recognizing, however, that BT is currently being 2678 

performed, the Expert Panel recommends the following suggestions for its safe use: 2679 

• BT is not recommended for individuals with low lung function (forced expiratory 2680 

volume in 1 second [FEV1] less than 50 or 60 percent predicted) and life-threatening 2681 

asthma.  2682 

• BT has not been studied in children under 18 years of age. 2683 

• In the opinion of the Expert Panel, BT, when performed, should be performed in settings 2684 

that will include participants in registries, in ongoing clinical trials or in studies of long-2685 

term tracking of the safety and effectiveness.  2686 

• If an individual decides to undergo BT, the Expert Panel recommends that this treatment 2687 

be provided by an experienced specialist (bronchial thermoplasty trained pulmonologist), 2688 

at a center with appropriate expertise. 2689 

• Asthma treatment should be optimized and comorbidities addressed before consideration 2690 

for BT. Adherence to therapy should be assessed and optimized before considering BT.  2691 

• BT may provide a small benefit in some adults, which may last up to at least 5 years or 2692 

longer.229,230  2693 

• BT may reduce severe asthma exacerbations compared to standard care in the post-2694 

treatment period.  2695 

• There are risks associated with the procedure including worsening of asthma, respiratory 2696 

infections, hemoptysis, bronchiectasis, and pulmonary artery complications.231-233 2697 

• Latent or delayed-onset severe complications have not been noted but the number of 2698 

patients included in long-term follow-up is very small (under 250 people at the time of 2699 

this review.)  2700 
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• What clinicians should discuss with their patients about Bronchial Thermoplasty 2701 

– Potential recipients of this therapy should be advised that this procedure may reduce 2702 

severe asthma exacerbations compared to standard care in the post-treatment period. 2703 

While benefits could last up to 5 years, there are limited data supporting improved 2704 

long-term asthma outcomes. 2705 

– Patients considering BT should understand that risks associated with the procedure 2706 

include worsening of asthma, respiratory infections, hemoptysis, bronchiectasis, and 2707 

pulmonary artery complications.231-233 In addition, there is the possibility of delayed-2708 

onset severe complications that are not known at this time because of the small 2709 

numbers of individuals who have undergone the procedure. 2710 

– Adults with persistent asthma who place a low value on the harms (short-term 2711 

worsening symptoms and unknown long-term side effects) and a high value on the 2712 

potential benefits (improvement in quality of life, small reduction in exacerbations) 2713 

may reasonably choose to undergo BT.  2714 

 2715 
Summary of the Evidence 2716 

The Expert Panel specified three critical outcomes (exacerbations, asthma control and quality of 2717 

life) and one important outcome (rescue medication) for this question. The conditional 2718 

recommendation against the use of BT in adults with poorly controlled asthma after therapy with 2719 

medium to high-dose inhaled corticosteroids paired with LABA (+/- oral corticosteroids) was 2720 

based on three RCTs.226-228 All of these trials were funded by the company that markets the 2721 

device for BT. Two of the studies involved a comparison of BT versus standard care.227,228 The 2722 

Research In Severe Asthma (RISA) study (N=32)228 enrolled patients on high-dose ICS (greater 2723 

than 750 mcg fluticasone equivalent) and LABA (100 mcg salmeterol equivalent) with or 2724 

without daily oral corticosteroids (less than 30 mg/d prednisone equivalent.) The Asthma 2725 

Intervention Research (AIR)227 study (N=112) enrolled patients on ICS (greater than 200 mcg 2726 

BPD equivalent) and LABA (100 mcg salmeterol equivalent.) These two studies demonstrated 2727 

improvements in critical outcomes including mild exacerbations (not requiring oral or parenteral 2728 

steroids), fewer emergency department visits, and improved asthma control based on ACQ 2729 

scores and in lower rescue medication use, an important outcome.227,228 The third study, AIR 2 2730 

(N=288) compared BT to sham bronchoscopy plus standard care.226 This study enrolled patients 2731 
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on high-dose ICS (greater than 1,000 mcg betamethasone or equivalent) plus LABA. Participants 2732 

may have also been using leukotriene modifiers and omalizumab if used for at least 1 year. This 2733 

study demonstrated a reduction in severe exacerbations requiring oral or parenteral 2734 

corticosteroids over 12 months for participants receiving BT. Other critical outcomes, such as 2735 

asthma control, mean quality of life scores (measured with AQLQ), and rescue medication use 2736 

(an important outcome), were not improved in the AIR 2 study (sham bronchoscopy). There was 2737 

a statistically significant difference in the percent of participants with AQLQ scores of 0.5 or 2738 

higher in the BT group (79 percent compared to 64 percent). The strength of evidence for all of 2739 

these outcomes across the three studies was rated as low. None of the studies reduced 2740 

hospitalizations over 12 months for asthma.226-228  2741 

 2742 

The AIR extension study followed 69 total patients (45 BT/24 control) for 3 years total and did 2743 

not demonstrate any differences in asthma-related events between the two groups over the 2744 

additional 24 months.228  2745 

 2746 

The RISA and AIR2 studies demonstrated increased rates of bronchial irritation, chest 2747 

discomfort, cough, discolored sputum, dyspnea, night awakenings, and wheezing during the 12-2748 

week treatment period. These studies followed 162 of 190 BT treated patients from the RISA 2 2749 

trial for up to 5 years post-treatment and found ongoing or new dyspnea (9.5 percent), chest 2750 

discomfort (4.8–8.3 percent), bronchial irritation (2.4 percent), wheezing (4.8–8.3 percent), and 2751 

cough (4.8 percent) present at the end of the 5-year study period.226,228 Hospitalizations (during 2752 

and after the treatment period) were more frequent in all three studies in patients receiving 2753 

BT.226-228 In the AIR 2 study 16 of 190 BT patients were hospitalized compared to 2 of 98 2754 

control patients during the treatment period. Ten of the 16 BT patient hospitalizations and both 2755 

of the control patient hospitalizations were for worsening asthma. In the AIR study 4 of 15 2756 

patients experienced 7 hospitalizations from the end of the treatment period to 12 months while 2757 

none of the 17 patients in the standard care arm were hospitalized.147,227 In addition to 2758 

hospitalization for worsening asthma, patients in the BT arms of the three studies were 2759 

hospitalized for segmental atelectasis, lower respiratory tract infections, low FEV1, hemoptysis 2760 

and an aspirated prosthetic tooth.226-228  2761 

 2762 
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Adverse events were also discussed in 12 case reports/small case series and included hemoptysis 2763 

(7 cases), atelectasis (6 cases), and lower respiratory tract infections (3 cases). One of these 2764 

individuals developed a mediastinal hematoma and bloody pleural effusion while on 2765 

anticoagulation therapy for a pulmonary embolism. These were believed to be due to a 2766 

pseudoaneurysm of the pulmonary artery believed to be caused by the BT. Single case reports of 2767 

complications include lung abscess, inflammatory bronchial polyp, pulmonary cyst and the 2768 

development of bronchiectasis.231-243  2769 

 2770 

There were no deaths attributed to BT across the 15 studies (3 RCT and 12 case reports/series). 2771 

 2772 
Rationale/Discussion 2773 

The benefits and harms of BT primarily derive from three RCTs that in total enrolled 432 2774 

patients between both the intervention and treatment arms. Overall, the improvements post-BT 2775 

were small and the harms were considered moderate. Long-term follow-up of a sufficient 2776 

number of patients to fully assess clinical benefits and harms are lacking. The therapy may offer 2777 

an acceptable benefit to harm ratio for some patients after careful shared decision-making. 2778 

Further research that includes randomized trials as well as long-term registry outcomes are 2779 

desirable. 2780 

 2781 
Key Differences From 2007 Expert Panel Report 2782 

This topic was not included in EPR-3. It is new to this update. 2783 

 2784 
Future Research Opportunities 2785 

• Identify the population most likely to benefit from BT, including individuals who have 2786 

been on different biologic agents or for whom biologic agents are not appropriate, and 2787 

individuals in whom ICS plus LABA plus LAMA therapy has failed. 2788 

• Develop a registry to understand the risk for significant but rare long-term harms, such as 2789 

bronchiectasis, vascular damage, or other lung complications. 2790 
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• Follow both treated and untreated individuals long term to determine whether side effects 2791 

reported at 5 years in the RISA 2 study226 are more common in patients receiving BT 2792 

compared to controls. 2793 

• Given the high rate of improvement in individuals receiving placebos in asthma trials, 2794 

conduct further RCTs, with appropriate controls, of treatments for asthma. 2795 

 2796 
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Evidence to Decision Table I. Diagnostic Accuracy of Fractional Exhaled Nitric Oxide Measurement in Asthma Management 
in Children Ages 5 and Older and Adults 

 
BACKGROUND The NAEPPCC Expert Panel recognizes that there is no gold standard for the diagnosis of asthma. Proper 

diagnosis depends on the amalgam of clinical findings, history, objective measures, and clinical course over 
time. The choice of assessment methods must take into account availability, cost, and patient specific factors. 
This table addresses the evidence for individuals (children and adults) with symptoms suggestive of asthma 
(such as wheezing, cough, etc.). 
FeNO measurement is viewed as an add-on test as part of workup and evaluation for diagnosis of asthma with 
a cut-off level of <20ppb. 
This evidence addresses key question 1a in the Systematic Review, and question 2.1 in Section II of this report: 
What is the diagnostic accuracy of fractional exhaled nitric oxide (FeNO) measurement(s) for making the 
diagnosis of asthma in children ages 5 and older and adults?  

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small  
• Moderate†

• Large 
• Varies 
• Don't know 

Assuming the test is performed in a patient 
population with a high pre-test probability of 
asthma (assumed prevalence of 60%), of 1,000 
patients who get FeNO as an add-on test: 
True Positive (TP): 474 (426 to 516) patients will 
be correctly diagnosed as having asthma. 
• True Negative (TN): 288 (236 to 324) 

patients will be correctly diagnosed as not 
having asthma. 

• False Positive (FP): 112 (76 to 164) 
patients will be incorrectly diagnosed as 
having asthma.  

False Negative (FN): 288 (236 to 324) patients 
will be incorrectly diagnosed as having asthma. 

Individuals who are correctly diagnosed as having 
asthma (TP) will benefit from getting timely 
treatment. 
Individuals who are correctly diagnosed as not 
having asthma may be evaluated for other 
conditions contributing to their symptoms. 

†Chosen judgment 
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Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small 
• Trivial 
• Varies 
• Don't know†

There is no evidence in the literature of direct 
harms due to FeNO testing. 

Assuming the test is performed in a patient 
population with a high pre-test probability of 
asthma (assumed prevalence of 60%), of 1,000 
patients who get FeNO as an add on test: 

• TP: 474 (426 to 516) patients will be correctly 
diagnosed as having asthma. 

• TN: 288 (236 to 324) patients will be 
correctly diagnosed as not having asthma. 

• FP: 112 (76 to 164) patients will be 
incorrectly diagnosed as having asthma.  

• FN: 126 (84 to 174) patients will be 
incorrectly diagnosed as having asthma.  

Individuals who are incorrectly diagnosed as 
having asthma (FP) may suffer from labeling bias, 
or harm from undergoing treatment with 
medications (and their side effects, and costs), and 
lead to delay in diagnosis of other condition(s). 

Individuals who are incorrectly diagnosed as not 
having asthma (FN) may undergo delays in 
receiving timely treatment, potentially have more 
exacerbations, worsening symptoms, or a 
reduction in quality of life. 

See tree diagrams at the end of this EtD document 
for details. 

Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low 
• Moderate†

• High 
• No included studies 

  

†Chosen judgment 
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Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability†

• Probably no important 
uncertainty or 
variability 

• No important 
uncertainty or 
variability 

There is no research evidence on variability in 
values of individuals with asthma. The Expert 
Panel’s judgment is that there is possibly 
important variability in individual’s values about 
the outcomes and the burden of FeNO testing, 
including costs, and access. 

 

Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison 

• Probably favors the 
intervention 

• Favors the 
intervention†

• Varies 
• Don't know 

  

†Chosen judgment   
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Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes†

• Yes 
• Varies 
• Don't know 

There is little research on this topic, but the 
Expert Panel’s judgment is that the intervention 
would be acceptable to most individuals with 
asthma because of the ease of testing. 

 

Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes†

• Yes 
• Varies 
• Don't know 

Few if any studies of FeNO testing have been 
done in primary care settings. FeNO equipment 
and cost per test may limit use.  

The use of FeNO in many specialists offices 
suggests that testing in these settings is feasible, 
and in fact already in practice. 

After review of the costs and logistics of testing, 
the Expert Panel believes that the intervention will 
have limited use in primary care. This may vary 
based on collaborative care models in some health 
care systems. 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced†

• Probably no impact 
• Probably increased 
• Increased 
• Varies 
• Don't know 

There is limited evidence on impact of FeNO on 
health equity. 

If FeNO is used in the specialty setting only, and 
coverage or access to specialty care is limited 
(e.g. by Medicaid), access may not be equal. This 
may depend on the coverage of FeNO in various 
insurance arrangements.  

Guidelines can influence insurance coverage 
decisions, and both clinical policy by insurers and 
federal/state agencies should align with the 
evidence base for FeNO testing and assure access 
to appropriate diagnostic and monitoring services. 

†Chosen judgment   
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Evidence Summary: Use of FeNO as an Add-on Test to Diagnose Asthma in Individuals Ages 5 and Older  
and Adults (at a Cut-off Level of <20 ppb)  
 

Test 

Number of Results Per 1,000  
Individuals Tested (95% CI)a 

No. of 
Participants 

(No. of 
Studies)b

Certainty of 
the Evidence 

(GRADE)  
Comments  

Assumed 
Prevalence 60% 

Assumed 
Prevalence 80%  

True 
Positives 

474  
(426 to 516) 

632  
(568 to 688) 

4,129 
(21) MODERATEc

These individuals would be correctly 
diagnosed with asthma and receive 
necessary treatment in a timely 
manner. 

False 
Negatives 

126  
(84 to 174) 

168  
(112 to 232) 

These individuals would fail to 
receive timely treatment, which may 
lead to more exacerbations, worsening 
symptoms, and a reduction in quality 
of life in the short term. 

True 
Negatives 

288  
(236 to 324) 

144  
(118 to 162) 

4,129 
(21) MODERATEc

These individuals would be correctly 
diagnosed as not having asthma. 
Individuals with symptoms may then 
undergo testing or evaluation for other 
suspected diagnoses. 

False 
Positives 

112  
(76 to 164) 

56  
(38 to 82) 

These individuals would be 
incorrectly diagnosed with asthma and 
started on medications with associated 
burden, adverse effects, and potential 
cost. There may also be a delay in 
receiving the correct diagnosis. 

Abbreviations: AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval.  
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Explanations 
a. Pooled sensitivity: 0.79 (95% CI: 0.71 to 0.86); pooled specificity: 0.72 (95% CI: 0.59 to 0.81). Pooled reference test studies: all 

21 are observational studies (n=4,129); some of these used clinical diagnosis only, positive bronchial challenge only, or 
combination of clinical diagnosis, bronchial challenge, and/or bronchodilator response.  

b. The Expert Panel used two estimates of asthma prevalence in the population for which FeNO is being used as an add-on test for 
diagnosis (60% and 80%). These estimates were obtained from consultation with clinical experts in a specialty setting who 
routinely perform diagnostic FeNO testing for individuals referred from primary care. 

c. In the AHRQ evidence report, the certainty of evidence was rated down to moderate for risk of bias (across individual studies the 
risk of bias was unclear or high in half of the studies).  

 
Evidence Summary: FeNO Test at a Cut-off Level of <20 ppb (Subgroup Analyses) 
 

Population Reference Test 
No. of 

Participants 
(No. of Studies) 

Sensitivity 
(95% CI) 

Specificity 
(95% CI) 

Certainty in 
Evidence 

Healthy and 
symptomatic 
individuals 

All available studies 
regardless of reference test 

(21 observational 
studies)1-21 

0.79 
(0.71 to 0.86) 

0.72 
9 (0.59 to 0.81) Moderate 

Symptomatic 
individuals without a 
known diagnosis of 

asthma 

All available studies 
regardless of reference test (9 studies)a 0.73 

(0.60 to 0.83) 
0.62 

(0.45 to 0.77) Not reported 

Non-smokers All available studies 
regardless of reference test (17 studies)a 0.70 

(0.61 to 0.78) 
0.80 

 (0.74 to 0.85) Not reported 

      
Asthmatics 

Steroid-naive 
All available studies 

regardless of reference test (6 studies)a 0.79 
(0.67 to 0.87) 

0.77 
 (0.56 to 0.90) Not reported 

Asthmatics 
with Atopy 

All available studies 
regardless of reference test (4 studies)a 0.63 

(0.43 to 0.80) 
0.79 

 (0.65 to 0.89) Not reported 

Abbreviations: CI, confidence interval.  
 
Explanations 
a. Citations not listed in the Systematic Review. 
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Harms 
 
There is no evidence in the literature of direct harms due to FeNO testing. 
 
 
New Evidence 
 
Yes22,23 
 
 
References 
 
1. Arora R, Thornblade CE, Dauby PA, Flanagan JW, Bush AC, Hagan LL. Exhaled nitric oxide levels in military recruits with 

new onset asthma. Allergy Asthma Proc. 2006;27(6):493-8. 

2. Avital A, Uwyyed K, Berkman N, Godfrey S, Bar-Yishay E, Springer C. Exhaled nitric oxide and asthma in young children. 
Pediatr Pulmonol. 2001;32(4):308-13. 

3. Berkman N, Avital A, Breuer R, Bardach E, Springer C, Godfrey S. Exhaled nitric oxide in the diagnosis of asthma: 
comparison with bronchial provocation tests. Thorax. 2005;60(5):383-8. 

4. Berlyne GS, Parameswaran K, Kamada D, Efthimiadis A, Hargreave FE. A comparison of exhaled nitric oxide and induced 
sputum as markers of airway inflammation. J Allergy Clin Immunol. 2000;106(4):638-44. 

5. Bommarito L, Migliore E, Bugiani M, Heffler E, Guida G, Bucca C, et al. Exhaled nitric oxide in a population sample of adults. 
Respiration. 2008;75(4):386-92. 

6. Deykin A, Massaro AF, Drazen JM, Israel E. Exhaled nitric oxide as a diagnostic test for asthma: online versus offline 
techniques and effect of flow rate. Am J Respir Crit Care Med. 2002;165(12):1597-601. 

7. Dupont LJ, Demedts MG, Verleden GM. Prospective evaluation of the validity of exhaled nitric oxide for the diagnosis of 
asthma. Chest. 2003;123(3):751-6. 

8. Florentin A, Acouetey DS, Remen T, Penven E, Thaon I, Zmirou-Navier D, et al. Exhaled nitric oxide and screening for 
occupational asthma in two at-risk sectors: bakery and hairdressing. Int J Tuberc Lung Dis. 2014;18(6):744-50. 

DRAFT



 

   

Draft Report for Public Comment, December 2019  123 
 

9. Grzelewski T, Witkowski K, Makandjou-Ola E, Grzelewska A, Majak P, Jerzynska J, et al. Diagnostic value of lung function 
parameters and FeNO for asthma in schoolchildren in large, real-life population. Pediatr Pulmonol. 2014;49(7):632-40. 

10. Heffler E, Guida G, Marsico P, Bergia R, Bommarito L, Ferrero N, et al. Exhaled nitric oxide as a diagnostic test for asthma in 
rhinitic patients with asthmatic symptoms. Respir Med. 2006;100(11):1981-7. 

11. Henriksen AH, Lingaas-Holmen T, Sue-Chu M, Bjermer L. Combined use of exhaled nitric oxide and airway 
hyperresponsiveness in characterizing asthma in a large population survey. Eur Respir J. 2000;15(5):849-55. 

12. Kostikas K, Papaioannou AI, Tanou K, Koutsokera A, Papala M, Gourgoulianis KI. Portable exhaled nitric oxide as a screening 
tool for asthma in young adults during pollen season. Chest. 2008;133(4):906-13. 

13. Malinovschi A, Backer V, Harving H, Porsbjerg C. The value of exhaled nitric oxide to identify asthma in smoking patients 
with asthma-like symptoms. Respir Med. 2012;106(6):794-801. 

14. Matsunaga K, Hirano T, Akamatsu K, Koarai A, Sugiura H, Minakata Y, et al. Exhaled nitric oxide cutoff values for asthma 
diagnosis according to rhinitis and smoking status in Japanese subjects. Allergol Int. 2011;60(3):331-7. 

15. Menzies D, Nair A, Lipworth BJ. Portable exhaled nitric oxide measurement: Comparison with the "gold standard" technique. 
Chest. 2007;131(2):410-4. 

16. Perez Tarazona S, Martinez Camacho RM, Alfonso Diego J, Escolano Serrano S, Talens Gandia J. [Diagnostic value of exhaled 
nitric oxide measurement in mild asthma]. An Pediatr (Barc). 2011;75(5):320-8. 

17. Ramser M, Hammer J, Amacher A, Trachsel D. The value of exhaled nitric oxide in predicting bronchial hyperresponsiveness 
in children. J Asthma. 2008;45(3):191-5. 

18. Sachs-Olsen C, Lodrup Carlsen KC, Mowinckel P, Haland G, Devulapalli CS, Munthe-Kaas MC, et al. Diagnostic value of 
exhaled nitric oxide in childhood asthma and allergy. Pediatr Allergy Immunol. 2010;21(1 Pt 2):e213-21. 

19. Schneider A, Tilemann L, Schermer T, Gindner L, Laux G, Szecsenyi J, et al. Diagnosing asthma in general practice with 
portable exhaled nitric oxide measurement--results of a prospective diagnostic study: FENO < or = 16 ppb better than FENO < 
or =12 ppb to rule out mild and moderate to severe asthma [added]. Respir Res. 2009;10:15. 

20. Sivan Y, Gadish T, Fireman E, Soferman R. The use of exhaled nitric oxide in the diagnosis of asthma in school children. J 
Pediatr. 2009;155(2):211-6. 

DRAFT



 

   

Draft Report for Public Comment, December 2019  124 
 

21. UB Nayak, Morakhia, et al. A study of fraction of exhaled nitric oxide levels as a diagnostic marker in patients with bronchial 
asthma. Journal, Indian Academy of Clinical Medicine. 2013;14(2):123-7. 

22. Beretta C, Rifflart C, Evrard G, Jamart J, Thimpont J, Vandenplas O. Assessment of eosinophilic airway inflammation as a 
contribution to the diagnosis of occupational asthma. Allergy. 2018;73(1):206-13. 

23. Martins C, Silva D, Severo M, Rufo J, Paciencia I, Madureira J, et al. Spirometry-adjusted fraction of exhaled nitric oxide 
increases accuracy for assessment of asthma control in children. Pediatr Allergy Immunol. 2017;28(8):754-62. 

 

DRAFT



 

   

Draft Report for Public Comment, December 2019  125 
 

Evidence to Decision Table II. Management Strategy That Includes Fractional Exhaled Nitric Oxide Testing Compared 
With Usual or Standard Care That is Without Fractional Exhaled Nitric Oxide Testing in 
Individuals With Asthma 

 
BACKGROUND This table compares an asthma management strategy that includes fractional exhaled nitric oxide (FeNO) testing 

with usual or standard care that does not include FeNO testing. There were wide variations in the FeNO-based 
asthma management strategies in the literature. They used FeNO measurements in conjunction with other 
assessments such as forced expiratory volume in one second (FEV1), symptom frequency, Asthma Control Test 
(ACT) or Asthma Control Questionnaire (ACQ) scores and beta-agonist use to adjust therapy. For this reason, 
the NAEPPCC Expert Panel cannot identify a specific FeNO-based management strategy that is clearly 
superior, and there are no established FeNO cutpoints for choosing, monitoring, or adjusting anti-inflammatory 
therapies.  
 
This evidence addresses two key questions, 1c. and 1d. in the Systematic Review and questions 2.2 and 2.3 in 
Section II of this report: What is the clinical utility of FeNO measurements to select medication options 
(including steroids) for individuals ages 5 and older? What is the clinical utility of FeNO measurements to 
monitor response to treatment in individuals ages 5 and older? 

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small  
• Moderate† 
• Large 
• Varies 
• Don't know 

FeNO-based strategies show improvements in 
exacerbations based on 6 RCT of 1,536 adult 
individuals with asthma. There was no impact on 
quality of life and asthma control. 

 

†Chosen judgment   
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Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small 
• Trivial†

• Varies 
• Don't know 

There is no evidence in the literature of direct 
harms due to FeNO testing. 

 

Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low†

• Moderate 
• High 
• No included studies 

  

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability†

• Probably no important 
uncertainty or 
variability 

• No important 
uncertainty or 
variability 

There is no research evidence on variability in 
values of individuals with asthma, but in the 
Expert Panel’s judgment, there is possibly 
important variability in values since some 
individuals may value quality of life or asthma 
control more than exacerbations and, therefore, 
make different choices about their willingness to 
accept the intervention. Also, there may be 
variability in the burden of FeNO testing because 
of cost and access variability for different 
individuals with asthma. 

 

†Chosen judgment 
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison 

• Probably favors the 
intervention 

• Favors the 
intervention†

• Varies 
• Don't know 

The direct harms of FeNO testing are trivial.  

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes†

• Yes 
• Varies 
• Don't know 

There is little research on this topic in regard to 
FeNO testing. 

We believe that the intervention would be 
acceptable to many individuals with asthma 
because of the ease of testing and the benefits of 
avoiding exacerbations.  

†Chosen judgment   DRAFT
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes†

• Yes 
• Varies 
• Don't know 

Few if any studies of FeNO testing have been 
done in primary care settings. FeNO equipment 
and cost per test may limit use.  

The use of FeNO in many specialists’ offices 
suggests that testing in these settings is feasible 
and in fact already in practice. After review of the 
costs and logistics of testing, we believe that the 
intervention will have limited use in primary care. 
This may vary based on collaborative care models 
in a particular health care system. 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced†

• Probably no impact 
• Probably increased 
• Increased 
• Varies 
• Don't know 

There is limited evidence on impact of FeNO on 
health equity. If FeNO is used in the specialty 
setting only, and coverage or access to specialty 
care is limited (e.g., Medicaid) access may not be 
equal. This depends on the coverage of FeNO in 
various insurance arrangements. 

Guidelines can affect insurance coverage 
decisions, and both clinical policy by insurers and 
federal/state agencies should align with the 
evidence base for testing and ensure access to 
appropriate diagnostic and monitoring services. 

†Chosen judgment   DRAFT
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Evidence Summary: Management Strategy That Includes FeNO Testing Compared With Usual or Standard Care  
That Is Without FeNO Testing in Individuals With Asthma  
 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Usual or 
Standard 

Care 
Without 
FeNO 

Testing or 
n 

Risk Difference or Mean 
Difference  

in Management Strategy  
With FeNO Testing 

Exacerbations (Critical outcome) 
Requiring hospitalization 
 
 
Follow-up: 16.8 to 52 
weeks 

1,598 adults  
and children 
(9 RCT)1-9 

 
LOWa 

OR 0.70 
(0.32 to 1.55) 

29/788  
(3.7%) 

Favors intervention 
20/810 (2.5%) 

11 fewer per 1,000 
(from 25 fewer to 19 more) 

Requiring systemic 
corticosteroids 
 
Follow-up: 16.8 to 70 
weeks  

1,664 adults  
and children 
(10 RCT)1-

3,5,7-12 

MODERATEa OR 0.67 
(0.51 to 0.90) 

205/828 
(24.8%) 

Favors intervention 
156/836 (18.7%) 

67 fewer per 1,000 
(from 104 fewer to 19 fewer) 

Number of individuals 
with asthma (adult) with 
at least one event 

Follow-up: 17 to 70 
weeks  

1,536 adults 
(6 RCT)5-

8,12,13 
HIGH OR 0.62 

(0.45 to 0.86) 
170/769 
(22.1) 

Favors intervention 
132/767 (17.2%) 

111 fewer per 1,000 
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Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Usual or 
Standard 

Care 
Without 
FeNO 

Testing or 
n 

Risk Difference or Mean 
Difference  

in Management Strategy  
With FeNO Testing 

Number of individuals 
with asthma (children) 
with at least one event 

Follow-up: 17 to 70 
weeks 

733 children 
(7 RCT)1-4,9-

11 
HIGH OR 0.50 

(0.31 to 0.82) 
Not 

availableb 
Favors intervention 
116 fewer per 1,000 

Asthma Control (Critical outcome) 

ACT (MID ≥3.0) 
 
Follow-up: 17 to 70 
weeks  

1,431 adults 
and children 
(6 RCTs)5-9,14 

LOWc  
No difference 

MD -0.07 
(0.21 lower to 0.05 higher) 

Quality of Life (Critical outcome) 

AQLQ (MID ≥0.5) 

Follow-up: 28 to 52 
weeks  

621 adults 
(2 RCTs)13,14 LOWa  MD 0.00 

(0.64 lower to 0.64 higher) 

PACQLQ  
(MID ≥0.5)  

Follow-up: 28 to 52 
weeks  

380 children 
(3 RCTs)1,3,9 LOWa  MD 0.00 (0.64 lower to 0.64 higher) 

MD 0.09 (0.28 lower to 0.47 higher)) 
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Abbreviations: ACT, Asthma Control Test; AHRQ, Agency for Healthcare Research and Quality; AQLQ, Asthma Quality of Life 
Questionnaire; CI, confidence interval; FeNO, fractional exhaled nitrous oxide; ICS, inhaled corticosteroids; MD, mean difference; 
MID, minimally important difference; OR, odds ratio; PACQLQ, Pediatric Asthma Caregiver’s Quality of Life Questionnaire; RCT, 
randomized controlled trial; RR, relative risk. 
 
 
Explanations 
a. The Expert Panel rated this outcome down for imprecision because the confidence interval crosses the threshold of clinical 

significance or because the boundaries of the confidence intervals include benefit and harm. 
b. The AHRQ evidence report did not provide the data for the event rates for exacerbations for the seven RCT in children. 
c. Based on the AHRQ evidence report, this outcome was rated down for imprecision.15 
 
 
Harms 
 
There is no evidence in the literature of direct harms due to FeNO testing. 
 
 
New Evidence 
 
Yes.16 
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Evidence to Decision Table III. Diagnostic Accuracy of Fractional Exhaled Nitric Oxide Measurement in Predicting Future 
Development of Asthma in Children Ages 5 and Older and Adults  

 
BACKGROUND This evidences table addresses the diagnostic accuracy of fractional exhaled nitric oxide measurement (FeNO) 

in predicting the future development of asthma in children currently ages 0–4 years old. It addresses key 
question 1e in the Systematic Review, and question 2.5 in Section II of this report: In children ages 0–4 years 
with recurrent wheezing, how accurate is FeNO testing in predicting the future development of asthma at ages 5 
and above? 
We define recurrent wheezing as clinically significant periods of bronchial or respiratory track wheezing that is 
reversible or fits the clinical picture of bronchospasm with clinical history and physical exam. The NAEPPCC 
Expert Panel considered prediction probabilities of less than 60 percent not to be clinically useful.  

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small  
• Moderate 
• Large 
• Varies 
• Don't know†

We have very low certainty in the evidence that a 
high FeNO level is associated with a future 
diagnosis of asthma. Thinking about the 
downstream consequences, we have limited 
evidence that having this prediction leads to 
better patient-important outcomes. 

 

Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate†

• Small 
• Trivial 
• Varies 
• Don't know 

There is no direct harm from the FeNO test. With 
respect to future consequences, the Expert Panel 
was concerned that a label of asthma may lead to 
undesirable effects, including labeling bias, 
exclusion from sports or other activities, and 
lower threshold for treatments, such as ICS 
(which may have harms in children). 

 

†Chosen judgment 
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Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low†

• Low 
• Moderate 
• High 
• No included studies 

There were 9 studies that addressed the predictive 
ability of FeNO measures in children less than 5 
years of age on the subsequent development of 
asthma in children older after the age of 5 years. 
None of these studies were RCTs. All were 
correlational studies. 6 studies were 
nonrandomized longitudinal studies, and 3 were 
cross sectional studies. Only 3 studies looked 
specifically at the diagnosis of asthma (vs. 
wheezing or API score). 

 
 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability†

• Probably no important 
uncertainty or 
variability 

• No important 
uncertainty or 
variability 

There is no research evidence on variability in 
values of individuals with asthma, but in the 
Expert Panel’s judgment, there is possibly 
important variability in values since some people 
may value quality of life or asthma control more 
than exacerbations and therefore make different 
choices about their willingness to accept the 
intervention. Also, there may be variability in the 
burden of FeNO testing because of cost and 
access variability for different individuals with 
asthma. There may also be variability in how 
parents feel about having this knowledge about a 
future diagnosis. 

 

†Chosen judgment 
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison 

• Probably favors the 
intervention 

• Favors the intervention 
• Varies 
• Don't know 

Evidence does not favor the intervention because 
undesirable effects outweigh the desirable effects, 
but there is no comparison intervention. 

 

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes 
• Varies†

• Don't know 

There is little research on this topic in regard to 
FeNO and specifically the acceptability of testing 
in young children ages 0–4. 

Given the overall safety of the test itself, FeNO 
measurement would likely be acceptable to some 
parents if it were sufficiently accurate and 
actionable. 

†Chosen judgment  DRAFT
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes†

• Yes 
• Varies 
• Don't know 

Few if any studies of FeNO testing have been 
done in primary care settings. FeNO equipment 
and cost per test may limit use.  

The use of FeNO in many specialist offices 
suggests that testing in these settings is feasible 
and, in fact, already in practice. After review of 
the costs and logistics of testing, we believe that 
the intervention will have limited use in primary 
care. This may vary based on collaborative care 
models in a particular health care system. 

FeNO measurement in very young children is 
more likely to be feasible using offline methods, 
per American Thoracic Society/European 
Respiratory Society standards. 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced†

• Probably no impact 
• Probably increased 
• Increased 
• Varies 
• Don't know 

There is limited evidence on the impact of FeNO 
on health equity. 

If FeNO is used in the specialty setting only, and 
coverage or access to specialty care is limited 
(e.g., Medicaid) access may not be equal. This 
depends on the coverage of FeNO in various 
insurance arrangements.  

Guidelines can affect insurance coverage 
decisions, and both clinical policy by insurers and 
federal/state agencies should align with the 
evidence base for testing and ensure access to 
appropriate diagnostic and monitoring services. 

†Chosen judgment  
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Evidence Summary: In Children Ages 0–4 Years With Recurrent Wheezing, the Diagnostic Accuracy of FeNO Testing in 
Predicting the Future Development of Asthma in Children Ages 5 and Older and Adults 
 

Outcomes No. of Participants 
(No. of Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 
Anticipated Absolute Effects (95% CI) 

Diagnosis of 
asthma (and/or 
wheezing) 

592 infants and 
children 

(3 observational 
studies) 

VERY 
LOWa,b  

Study 1: In children ages 3–4 years with symptoms 
suggestive of asthma (n=306), FeNO predicted 
physician diagnosis of asthma at age 7 and 
wheezing at 8 years (OR in various models range 
from 2.0 to 3.0).1  

Study 2: Infants (n=116) with eczema (mean age 11 
months) and high FeNO had greater risk of 
developing asthma at age 5. For each 1 ppb, OR 
1.13 (CI 1.01–1.26).2 

Study 3: In children (n=170) ages 2–4 with 
recurrent wheeze, neither FeNO nor FeNO change 
after 8 weeks of ICS predicted asthma diagnosis at 
age 6 (diagnosis was verified by two pediatric 
pulmonologists). OR were 1.02 (CI 0.98–1.05) and 
1.01 (CI 0.99–1.04); respectively.3 

Abbreviations: AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval; FeNO, fractional exhaled nitrous 
oxide; ICS, inhaled corticosteroids; OR, odds ratio. 
 
 
Explanations 
a. Based on the AHRQ evidence report, this outcome was rated down two levels for risk of bias, observational studies only. 
b. Based on the AHRQ evidence report, this outcome was rated down one level for inconsistency since two studies showed an 

association, but one study did not.  
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Harms 
 
There is no evidence in the literature of direct harms due to FeNO testing. 
 
 
New Evidence 
 
No. 
 
 
References 
 
1. Caudri D, Wijga AH, Hoekstra MO, Kerkhof M, Koppelman GH, Brunekreef B, et al. Prediction of asthma in symptomatic 

preschool children using exhaled nitric oxide, Rint and specific IgE. Thorax. 2010;65(9):801-7. 

2. Chang D, Yao W, Tiller CJ, Kisling J, Slaven JE, Yu Z, et al. Exhaled nitric oxide during infancy as a risk factor for asthma and 
airway hyperreactivity. Eur Respir J. 2015;45(1):98-106. 

3. Klaassen EM, van de Kant KD, Jobsis Q, Hovig ST, van Schayck CP, Rijkers GT, et al. Symptoms, but not a biomarker 
response to inhaled corticosteroids, predict asthma in preschool children with recurrent wheeze. Mediators Inflamm. 
2012;2012:162571. 

 DRAFT



 

   

Draft Report for Public Comment, December 2019  140 
 

Evidence to Decision Table IV. Acaricide (+/- Other Interventions) Compared to Placebo or Other Mite-Avoidance 
Interventions for Individuals With Asthma  

 
BACKGROUND Control of environmental factors that may contribute to asthma is one of the four components of asthma 

management. Many common indoor inhalant allergens have been associated with increased risk of asthma 
exacerbations, including animal dander, house dust mites (HDM), mice, cockroaches, and mold. Numerous 
interventions have been designed to reduce exposure to allergens in the environment where individuals with 
asthma live, work, learn, play, and sleep. These interventions include use of acaricides (HDM pesticides), air 
purification systems, carpet removal or vacuuming, use of specially designed mattress covers and pillowcases, 
mold removal, pest control techniques, and containment or removal of pets. 

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial† 
• Small  
• Moderate 
• Large 
• Varies 
• Don't know 

Single-component intervention: No studies 
reported on exacerbations or asthma control, and 
there was no difference in quality of life or 
asthma symptoms. 
Multi-component intervention: Two studies show 
inconclusive results for exacerbations and no 
difference for asthma symptoms. Asthma control 
and quality of life are not reported. 

 

Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small 
• Trivial 
• Varies 
• Don't know†

Studies did not report harms. Theoretically, there 
may be harms associated with acaricide because it 
is a chemical. 

Likely to be an out of pocket expense for users. 

†Chosen judgment 
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Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low†

• Low 
• Moderate 
• High 
• No included studies 

  

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability†

• Probably no important 
uncertainty or 
variability 

• No important 
uncertainty or 
variability 

There may be general aversion by individuals 
with asthma to using chemicals (as well as 
needing to pay out of pocket) without having 
clear benefits of the intervention. There may also 
be people who may want to use the intervention. 

 

†Chosen judgment  DRAFT
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison†

• Probably favors the 
intervention 

• Favors the intervention 
• Varies 
• Don't know 

 
 

 
 

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes 
• Varies†

• Don't know 

Depending on the stakeholder, acceptability may 
vary. 

 

†Chosen judgment  DRAFT
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  Do-it-yourself kits are available for use.  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced   
• Probably reduced 
• Probably no impact 
• Probably increased 
• Increased 
• Varies 
• Don't know† 

†Chosen judgment  
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Evidence Summary: Acaricide Compared With Placebo for Individuals With Asthma (Single Component Interventions)

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Placebo  

or n 

Risk Difference or Mean 
Difference With Acaricide 

Exacerbations (Critical outcome) 

Not reported 

Asthma Control (Critical outcome) 

Not reported 

Quality of Life (Critical outcome) 

Undefined scale 
 
Follow-up: 26 weeks 

30 
(1 RCT)1 

 

VERY 
LOWb,c - 

Inconclusive 
No between-group difference.  

Data are shown graphically with no estimation of 
variability (n=17 placebo, n=13 acaricide). 

Asthma Symptoms (Critical outcome) 
Parent and physician rating 
of severity, disruption of 
daily activity, and frequency 
of wheezinga 

Follow-up: 26 weeks 

35 
(1 RCT)2 

VERY 
LOWc,d - 

Inconclusive 
Improvement reported in both parent and physician 

rating of severity and disruption of daily activity, but 
no difference in frequency of wheezing (n=18 

placebo, n=17 acaricide). 

Other Outcomes (Important outcome) 
Health care utilization 
(Rescue medication use)    Not reported 

Abbreviations: AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval; RCT, randomized controlled trial. 
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Explanations 
a. The NAEPPCC Expert Panel reviewed the studies that report asthma symptoms using various non-validated symptom scales. One 

study showed no difference in both parent and physician rating of severity and disruption of daily activity and no difference in 
frequency of wheezing. 

b. Based on the AHRQ evidence report, this outcome was rated down for risk of bias because Bahir (1997) had high attrition and 
unclear sequence generation/allocation concealment. 

c. The Expert Panel rated this outcome down twice for imprecision, in part resulting from very small sample sizes. 
d. The Expert Panel rated this outcome down for risk of bias because Geller-Bernstein (1995) had high attrition and unclear sequence 

generation/allocation concealment. 
 
Evidence Summary: Acaricide Compared With Other Mite-Avoidance Interventions for Individuals With Asthma  
(Single Component Interventions) 
 
The AHRQ Systematic Review found no data for important or critical outcomes. 
 
Evidence Summary: Acaricide (+ Other Interventions) Compared With Placebo for Individuals With Asthma  
(Multicomponent Interventions) 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Placebo  

or n 

Risk Difference or Mean 
Difference With Acaricide 

Exacerbations (Critical outcome) 

ED visits/ hospitalizations  
 
 
 
 
Follow-up: 16 to 52 weeks 

204 
(2 RCT)3,4 

VERY 
LOWa,b - 

Inconclusive 
One RCT4 of 44 mixed-population subjects shows  

no difference in ED visits or hospitalizations.  
A second RCT3 of 160 mixed-population subjects  

has no between-group comparison. There is a 
significant reduction in hospitalizations in the 

intervention group. 
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Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Placebo  

or n 

Risk Difference or Mean 
Difference With Acaricide 

Asthma Control (Critical outcome) 

Not reported 

Quality of Life (Critical outcome) 

Not reported 

Asthma Symptoms (Critical outcome) 
Frequency of symptomsc 
 
 
Follow-up: 20 to 52 weeks 

306 
(4 RCT)4-7 HIGH - 

No Difference 
Two RCTs6,7 of 192 adults, one RCTs4 of 44 mixed-
population, and one RCTs5 of 70 children show no 

difference in frequency of symptoms. 

Other Outcomes (Important outcome) 

Health care utilization (Use 
of bronchodilator or any 
asthma medication) 
 
Follow-up: 24 weeks 

70 
(1 RCT)5 LOWb - 

Inconclusive 
One RCT of 70 children shows significantly less use 

of bronchodilator or any asthma medication. 

Abbreviations: AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval; ED, emergency department; RCT, 
randomized controlled trial. 
 
 
Explanations 
a. Based on the AHRQ evidence report, this outcome was rated down for inconsistency. 
b. The AHRQ evidence report noted substantial imprecision with this outcome. 
c. The Expert Panel reviewed studies that reported asthma symptoms using various non-validated symptom scales. Two studies 

reported on asthma symptoms and showed no difference in frequency of symptoms. 
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Harms 
 
No adverse events were noted 
 
 
New Evidence 
 
No. 
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Evidence to Decision Table V. Mattress Cover Interventions Compared With no Interventions for Individuals With Asthma  
 

BACKGROUND Control of environmental factors that may contribute to asthma is one of the four components of asthma 
management. Many common indoor inhalant allergens have been associated with increased risk of asthma 
exacerbations, including animal dander, house dust mites (HDM), mice, cockroaches, and mold. Numerous 
interventions have been designed to reduce exposure to allergens in the environment where individuals with 
asthma live, work, learn, play, and sleep. These interventions include use of acaricides (HDM pesticides), air 
purification systems, carpet removal or vacuuming, use of specially designed mattress covers and pillowcases, 
mold removal, pest control techniques, and containment or removal of pets. 

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small†

• Moderate 
• Large 
• Varies 
• Don't know 

Single-component intervention: No benefit is 
seen with respect to exacerbations, asthma 
control, and quality of life (across various 
different comparators). 
Multi-component intervention: Evidence shows 
no difference or inconclusive results for the 
critical outcomes; however, for asthma symptoms 
the findings support the intervention. 

 

Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small 
• Trivial† 
• Varies 
• Don't know 

Typically none noted. Cost and comfort could be 
considerations but were not examined in any of 
the studies. 

 

†Chosen judgment 
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Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low 
• Moderate† 
• High 
• No included studies 

 Among single interventions, there is moderate 
certainty that mattress covers are not beneficial; 
however, among multi-component interventions, 
there is moderate certainty that mattress covers are 
beneficial. 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability 

• Probably no 
important uncertainty 
or variability† 

• No important 
uncertainty or 
variability 

  

†Chosen judgment  DRAFT
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison 

• Probably favors the 
intervention 

• Favors the intervention 
• Varies† 
• Don't know 

 
 

 
 

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes†

• Yes 
• Varies 
• Don't know 

Because of minimal harm, most stakeholders may 
generally find the intervention acceptable. 
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

  

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced 
• Probably no impact† 
• Probably increased 
• Increased 
• Varies 
• Don't know 

  

†Chosen judgment  
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Evidence Summary: Impermeable Covers on Mattress, Pillow, and/or Duvet Compared With Placebo Covers or No 
Intervention 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
No 

Intervention 
or n 

Risk Difference or Mean 
Difference 

With Impermeable Covers  

Exacerbations (Critical outcome) 
Composite measure of 
hospitalization and ED 
visit or rescue medication 
use  
 
 
 
Follow-up: 26 to 52 weeks 

1,461 
(3 RCT)1-3 MODERATEa - 

No difference 
No difference in composite measure of 

hospitalization and/or rescue medication use in 
RCT of 1,122 adults.3  

No difference in frequency of asthma attacks in 
RCT of 55 adults.1 Significant reduction in 

composite measure of hospitalization or ED visit in 
one RCT of 284 mixed-population subjects.2 

Asthma Control (Critical outcome) 

ACQ scores  
 
Follow-up: 26 to 52 weeksb 

410 
(2 RCT)2,4 MODERATEc - 

No difference 
No difference in ACQ scores in RCT4 of 126 

adults and RCT2 of 284 mixed-population subjects. 
  

Quality of Life (Critical outcome) 

Multiple measures  

Follow-up: 26 to 52 weeks 

1,649 
(6 RCT)1-6 HIGH - 

No difference 
No difference in five RCT of 1,365 adults and  

one RCT2 of 284 mixed-population subjects; two 
use the Modified AQLQ-Marks1,5; one uses mini-

AQLQ4; one uses St. George’s Respiratory 
Questionnaire3; one uses PACQLQ2; one uses 

Quality of Life for Respiratory Illness 
Questionnaire6
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Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
No 

Intervention 
or n 

Risk Difference or Mean 
Difference 

With Impermeable Covers  

Asthma Symptoms (Critical outcome) 

Studies use similar but not 
identical sets of composite 
scores, ranging from 3 to 8 
discrete items (e.g., cough, 
wheeze)b 

1,473 
(8 RCT)3-10 HIGH - 

No difference 
No difference in seven RCT (n=1,470; 4 in adults 

and 3 in mixed populations.) Improvement in 
RCT10 of 25 adults. 

Other Outcomes (Important outcome) 
Health care utilization 
(Reduction in inhaled 
corticosteroid use) 
  
 
 
Follow-up: 16 to 52 weeks 

233 
(3 RCT)4,8,9 VERY LOWd - 

Inconclusive 
No difference for change in total dosage in RCT4 
of 126 adults. No difference for mean change in 

28-day dose in RCT9 of 47 mixed-population 
subjects. Significantly greater reduction in mean 

daily dose in RCT8 of 60 mixed-population 
subjects.

Health care utilization 
(Rescue medication use) 
 
 
Follow-up: 16 to 52 weeks 

1,275 
(5 RCT) 

3,5-8 

 

HIGH - 

No difference 
No difference for beta agonist use and no 

difference in dose or use of undefined rescue 
medication. Three RCT in adults, two RCT in 

mixed populations. 
Abbreviations: ACQ, Asthma Control Questionnaire; AHRQ, Agency for Healthcare Research and Quality; AQLQ, Asthma Quality 
of Life Questionnaire; CI, confidence interval; ED, emergency department; PACQLQ, Pediatric Asthma Caregiver’s Quality of Life 
Questionnaire; RCT, randomized controlled trial. 
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Explanations 
a. Based on the AHRQ evidence report, this outcome was rated down one level for inconsistent results. 
b. The NAEPPCC Expert Panel also reviewed studies that report asthma symptoms using various non-validated symptom scales (n=8 

RCTs); these results show no difference in asthma symptoms.  
c. Based on the AHRQ evidence report, this outcome was rated down one level for imprecision. 
d. The Expert Panel rated this outcome down for inconsistency and imprecision. 
 
Evidence Summary: Feather-Filled Pillow and Quilt Compared With Impermeable Cover on Mattress, Pillow, and Quilt 
 

Outcomes 
No. of 

Participants 
(No. of Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Standard 

Care 
or n 

Risk Difference or Mean 
Difference 

With Impermeable Covers  

Exacerbations (Critical outcome) 
Not reported 

Asthma Control (Critical outcome) 

Not reported 

Quality of Life (Critical outcome) 
Based on PACQLQ 
scores  
 
Follow-up: 26 weeks 

197 
(1 RCT)11 LOWa - 

No difference 
MD 0.04 higher (0.27 lower to 0.35 higher).  

RCT in children. DRAFT
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Outcomes 
No. of 

Participants 
(No. of Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Standard 

Care 
or n 

Risk Difference or Mean 
Difference 

With Impermeable Covers  

Asthma Symptoms (Critical outcome) 
Studies use similar but  
not identical sets of 
composite scores, 
ranging from 3 to 8 
discrete items (e.g., 
cough, wheeze) 

Follow-up: 26 weeksb  

1,473 
(8 RCT)3-10 HIGH - 

No difference 
No difference in seven RCT (n=1,470; 4 in adults 

and 3 in mixed populations.) Improvement in RCT10 
of 25 adults. 

Other Outcomes (Important outcome) 
Health care utilization 
(Rescue medication use)    Not reported 

Abbreviations: ACQ, Asthma Control Questionnaire; AHRQ, Agency for Healthcare Research and Quality; AQLQ, Asthma Quality 
of Life Questionnaire; CI, confidence interval; ED, emergency department; MD, mean difference; PACQLQ, Pediatric Asthma 
Caregiver’s Quality of Life Questionnaire; RCT, randomized controlled trial. 
 
 
Explanations 
a. Based on the AHRQ evidence report, this outcome was rated down for imprecision.  
b. The Expert Panel also reviewed studies that report asthma symptoms using various non-validated symptom scales (n=1 RCT) and 

show no difference. 
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Evidence Summary: Impermeable Pillow Compared With Placebo Pillow 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Standard Care 

or n 

Risk Difference or Mean 
Difference 

With Impermeable Covers  

Exacerbations (Critical outcome) 
Asthma attacks  
 
Follow-up: 104 weeks  

20 
(1 RCT)12 VERY LOWa - 

Inconclusive 
No difference in number of asthma attacks (data 

is reported in graph and cannot be evaluated). 
Asthma Control (Critical outcome) 

Not reported 

Quality of Life (Critical outcome) 

Not reported 

Asthma Symptoms (Critical outcome) 

Not reported 

Other Outcomes (Important outcome) 
Health care utilization 
(Rescue medication use)    Not reported 

Abbreviations: ACQ, Asthma Control Questionnaire; AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval; 
RCT, randomized controlled trial; RR, relative risk. 
 
 
Explanations 
a. Based on the AHRQ evidence report, this outcome was rated down for imprecision (data reported in graph and cannot be 

evaluated).  
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Evidence Summary: Cotton Bed Covers Boiled and Exposed to Three Hours of Sunlight Every 2 Weeks  
Compared With Standard Laundering 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Standard 

Care 
or n 

Risk Difference or Mean 
Difference With 

 Impermeable Covers  
 

Exacerbations (Critical outcome) 
Asthma attacks  
 
Follow-up: 104 weeks  

42 
(1 RCT)13 VERY LOWa - Inconclusive  

Asthma Control (Critical outcome) 

Not reported 

Quality of Life (Critical outcome) 

Not reported 

Asthma Symptoms (Critical outcome) 
Frequency of cough, 
wheeze, sputum, dyspnea  
 
Follow-up: 104 weeksb 

4213 
(1 RCT) VERY LOWa - Inconclusive 

Other Outcomes (Important outcome) 
Health care utilization 
(Rescue medication use)    Not reported 

  

DRAFT



 

   

Draft Report for Public Comment, December 2019  158 
 

Abbreviations: ACQ, Asthma Control Questionnaire; AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval; 
RCT, randomized controlled trial; RR, relative risk. 
 
 
Explanations 
a. Based on the AHRQ evidence report, this outcome was rated down for study limitations and imprecision.  
b. The Expert Panel also reviewed studies that reported asthma symptoms using various non-validated symptom scales (n=1 RCT); 

these results are inconclusive. 
 
Evidence Summary: Multicomponent Intervention: Mattress Covers (+ Other Interventions) Compared With Placebo or No 
Interventions for Individuals With Asthma 
 

Outcomes 
No. of 

Participants 
(No. of Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 
(95% 
CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
Placebo 
or No 

Interventi
on or n 

Risk Difference or Mean 
Difference With Pest Control + 

Other Interventions 

Exacerbations (Critical outcome) 

ED visits 
 
Follow-up: 26 to 52 weeks 

545 
(3 RCT)14-16 LOWa - No difference 

Hospitalizations  
 
Follow-up: 26 to 104 weeks 

2,976 
(6 RCT)14-19 HIGH - No difference 

Unscheduled care including 
ED, hospital, outpatient  
 
Follow-up: 13 to 104 weeks 

2,416 
(5 RCT)18-22 VERY LOWb - 

Inconclusive 
Three RCTs18,20,22 (n=1,181) show no 
difference in composite measure of 

unscheduled care. Two RCTs (n=1,235)19,21 

show reduction. 
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Outcomes 
No. of 

Participants 
(No. of Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 
(95% 
CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
Placebo 
or No 

Interventi
on or n 

Risk Difference or Mean 
Difference With Pest Control + 

Other Interventions 

Asthma Control (Critical outcome) 
ACT or childhood ACT 
scores  
 
Follow-up: 40 weeks 

247 
(1 RCT)23 VERY LOWb - Inconclusive  

Quality of Life (Critical outcome) 

AQLQ and unspecified 
quality of life scales  
 
Follow-up: 40 to 52 weeks 

144 
(3 RCT)17,22,23 MODERATEc - 

No difference 
One RCT23 shows no difference using AQLQ.  

Two RCTs show no difference using  
unspecified quality of life scales. 

Asthma Symptoms (Critical outcome) 

Composite score  
 
 
Follow-up: 20 to 52 weeksd 

483 
(4 RCT)22-25 HIGH - 

No difference 
Four RCTs (n=483) show no difference. 

Different sets of symptoms were used to derive 
composite scores. 

Symptom days  
 
 
 
Follow-up: 13 to 104 weeksd 

2,729 
(5 RCTs)16-19,21 HIGH - 

Favors intervention 
Four RCTs (n=2,368) show significantly fewer 

days reported with symptoms. One RCT16 
shows no effect. 
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Outcomes 
No. of 

Participants 
(No. of Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 
(95% 
CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
Placebo 
or No 

Interventi
on or n 

Risk Difference or Mean 
Difference With Pest Control + 

Other Interventions 

Frequency of cough and 
frequency of wheeze  
 
 
Follow-up 13 to 104 weeksd  

1,850 
(5 RCTs)14,15,19,21,26  VERY LOWe - 

Inconclusive 
Frequency of cough: Three RCTs show no 

change, and one RCT shows reduced cough. 
Frequency of wheeze: Four RCTs show no 

change, and one RCT shows reduced wheeze. 

Other Outcomes (Important outcomes) 
Health care utilization 
(Acute care visits) 
 
Follow-up: 52 to 104 weeks  

1,318 
(3 RCTs)15,17,19 LOW - No difference 

Health care utilization 
(Rescue medication use) 
 
 
Follow-up: 24 to 40 weeks 

317 
(2 RCTs)23,26 VERY LOWb - 

Inconclusive 
Study 1 (n=70)26 showed reduced use of any 

asthma medication. Study 2 (n=247)23 showed 
no difference in use of rescue inhaler. 

Abbreviations: ACQ, Asthma Control Questionnaire; AHRQ, Agency for Healthcare Research and Quality; AQLQ, Asthma Quality 
of Life Questionnaire; CI, confidence interval; ED, emergency department; RCT, randomized controlled trial. 
 
 
Explanations 
a. Based on the AHRQ evidence report, this outcome was rated down for study limitations and imprecision.  
b. Based on the AHRQ evidence report, this outcome was rated down for inconsistency and imprecision.  
c. Based on the AHRQ evidence report, this outcome was rated down for study limitations.  
d. The Expert Panel also reviewed studies that reported asthma symptoms using various non-validated symptom scales. 
e. Based on the AHRQ evidence report, this outcome was rated down for study limitations and inconsistency. 
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Harms 
 
There are no harms reported in the studies. 
 
 
New Evidence 
 
No. 
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Evidence to Decision Table VI. Carpet Removal (+/- Other Interventions) Compared With Placebo or No Intervention  
for Individuals With Asthma  

 
BACKGROUND Control of environmental factors that may contribute to asthma is one of the four components of asthma 

management. Many common indoor inhalant allergens have been associated with increased risk of asthma 
exacerbations, including animal dander, house dust mites (HDM), mice, cockroaches, and mold. Numerous 
interventions have been designed to reduce exposure to allergens in the environment where individuals with 
asthma live, work, learn, play, and sleep. These interventions include use of acaricides (HDM pesticides), air 
purification systems, carpet removal or vacuuming, use of specially designed mattress covers and pillowcases, 
mold removal, pest control techniques, and containment or removal of pets. 

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small†  
• Moderate 
• Large 
• Varies 
• Don't know 

Single-component intervention: No studies 
considered. 
 
Multi-component intervention: mixed evidence 
for exacerbations, rescue medication use, and 
asthma symptoms. 

 

Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate†  
• Small 
• Trivial 
• Varies 
• Don't know 

Potential increase in exacerbations due to 
exposure from release of aeroallergens and 
irritants. 

Though a one-time intervention, costs may also be 
relevant depending on extent of carpeting in 
residence and potential additional cost of flooring 
needed to replace carpets. 

†Chosen judgment 
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Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low† 
• Low 
• Moderate 
• High 
• No included studies 

This judgment is based on multi-component 
strategies. 
  

 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability† 

• Probably no important 
uncertainty or 
variability 

• No important 
uncertainty or 
variability 

There may be a value proposition for patients to 
decide whether removal of carpet is worth the 
effort. There are differences in how people feel 
depending on the severity of asthma and the 
amount of carpeting in residence. 

 

†Chosen judgment  DRAFT
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison†

• Probably favors the 
intervention 

• Favors the intervention 
• Varies 
• Don't know 

  
 

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes 
• Varies†

• Don't know 

Intervention is feasible depending on the 
residence of the individual with asthma and 
whether the individual is renting. 

 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced 
• Probably no impact 
• Probably increased 
• Increased 
• Varies†

• Don't know 

Extraction may be a one-time cost, but 
replacement of flooring is an added cost. 

 

†Chosen judgment 

 
Evidence Summary: Carpet Removal (Single Component Interventions) 

 
The AHRQ evidence report found no data for important or critical outcomes.  DRAFT
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Evidence Summary: Carpet Removal + Other Interventionsa Compared With Placebo or No Intervention for Individuals  
With Asthma (Multicomponent Interventions) 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With No 
Intervention 

or n 

Risk Difference or Mean 
Difference 

With Carpet Removal + Other 
Interventions  

Exacerbations (Critical outcome) 

ED visits/hospitalizations  
 
 
 
Follow-up: 16 to 52 weeks 

705 
(3 RCTs)1-3 

VERY 
LOWb,c,d - 

No difference  
No difference in ED visits or hospitalizations in two 
RCTs of 545 mixed-population subjects. Significant 
reduction in hospitalizations in intervention group in 
RCT3 of 160 mixed-population subjects; no between-

group comparison. 
Asthma Control (Critical outcome) 
Not reported 

Quality of Life (Critical outcome) 
PACQLQ  
1–7 severe to no impairment 
(MID: 0.5 points)  
 

Follow-up: 52 weeks  

102 
(1 non-
RCT)4 

VERY 
LOWd - 

Inconclusive 
Significant improvement in PACQLQ scores in non-
randomized trial of 102 mixed-population subjects. DRAFT
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Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With No 
Intervention 

or n 

Risk Difference or Mean 
Difference 

With Carpet Removal + Other 
Interventions  

Asthma Symptoms (Critical outcome) 

Variese 

Follow-up: 26 to 52 weeks 

802 
(5 

RCTs)1,2,5-7 

VERY 
LOWb,c,d - 

Inconclusive 
No difference in symptoms in RCT6 of 50 adults and 

two RCTs of 545 mixed-population subjects.1,2 
Significant reduction in symptoms in RCT of 161 

children.7 Significant reduction in daytime scores, no 
difference in nighttime scores in RCT of 46 adults.5

Other Outcomes (Important outcome)  
Health care utilization 
(Rescue medication use: use 
of bronchodilator or any 
asthma medication) 

Follow-up: 26 to 52 weeks 

96 
(2 RCTs)5,6 

VERY 
LOWb,f - 

No difference  
Significant reduction in use of inhaled steroids in 

intervention group in RCT6 of 50 adults; no 
between-group comparison. Significant reduction in 
number of daytime terbutaline puffs in RCT5 of 46 
adults; no difference in nighttime puffs or overall 

use. 

Abbreviations: AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval; ED, emergency department; MID, 
minimally important difference; PACQLQ, Pediatric Asthma Caregiver’s Quality of Life Questionnaire; RCT, randomized controlled 
trial. 
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Explanations 
a. Other Interventions included combinations of the following: mold removal, mattress covers, laundering linens, pest control, pet 

removal, and provision of cleaning supplies  
b. The AHRQ evidence report rated down for risk of bias concerns, commonly related to lack of blinding, high attrition, and/or 

insufficient information about randomization. 
c. Based on the AHRQ evidence report, this outcome was rated down for inconsistency. 
d. Based on the AHRQ evidence report, this outcome was rated down for imprecision. 
e. The Expert Panel rated down twice for imprecision because the AHRQ evidence report noted “substantial imprecision.” 
f. The Expert Panel reviewed studies that reported asthma symptoms using various non-validated symptom scales (n=5 RCTs); these 

studies show mixed results with two studies showing no difference and two studies favoring the intervention. 
 
 
Harms 
 
There are no harms reported in the studies. 
 
 
New Evidence 
 
No. 
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Evidence to Decision Table VII. Pest Control (+/- Other Interventions) Compared With Placebo or No Interventions  
for Individuals With Asthma 

 
BACKGROUND: Control of environmental factors that may contribute to asthma is one of the four components of asthma 

management. Many common indoor inhalant allergens have been associated with increased risk of asthma 
exacerbations, including animal dander, house dust mites, mice, cockroaches, and mold. Numerous 
interventions have been designed to reduce exposure to allergens in the environment where individuals with 
asthma live, work, learn, play, and sleep. These interventions include use of acaricides (house dust mite 
pesticides), air purification systems, carpet removal or vacuuming, use of specially designed mattress covers 
and pillowcases, mold removal, pest control techniques, and containment or removal of pets. 

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small†  
• Moderate 
• Large 
• Varies 
• Don't know 

Single-component interventions: Studies (one 
RCT and one pre-post) show improvement in 
exacerbations and asthma symptoms.  
 
Multi-component interventions: Among multi-
component studies, there were varying results 
across studies; there was a signal of improvement 
among studies that used a composite metric for 
exacerbations, improvement in quality of life, and 
asthma symptoms. 

Pest control interventions are compared to no 
intervention in single component. Interventions 
are implemented by pest control technicians.  
 
In multi-component studies, comprehensive 
interventions include other interventions such as 
education, cleaning, and mattress covers, etc. 
Multi-component studies were among mixed 
populations. 

†Chosen judgment DRAFT
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Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small 
• Trivial† 
• Varies 
• Don't know 

Studies did not report harms. Theoretically, harms 
may be associated with some of the interventions 
if they contain chemicals/toxins.  

None of these interventions are covered by 
insurance so the individual with asthma pays out 
of pocket. 

Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low† 
• Low 
• Moderate 
• High 
• No included studies 

This judgment is based on multi-component 
strategies. 

 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability 

• Probably no 
important uncertainty 
or variability† 

• No important 
uncertainty or 
variability 

Even without specific allergen sensitivity to pests, 
it is generally good housing and public health 
practice to reduce individual exposure to pests. 
The majority of individuals with asthma would 
want the intervention. 

 

†Chosen judgment 
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison 

• Probably favors the 
intervention† 

• Favors the intervention 
• Varies 
• Don't know 

No harms are reported in studies: comparisons are 
to no intervention or allergy education. There are 
mixed results on whether intervention improves 
clinical outcome; however, there is signal of 
improvement for both single and multi-
component studies, particularly for asthma 
symptoms. 

Potential placebo effect can explain improvement 
in reported symptoms of individuals with asthma.  

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

 
Choosing a strategy that is safe for the 
environment and has minimal risk to young 
children and pets is a consideration for the type of 
pest-control used. 

†Chosen judgment 
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

There are cost considerations with this 
intervention. If living in a rental complex, the 
intervention may be dependent upon the landlord 
and the intervention being applied to other 
residences besides the sensitized home of the 
individual with asthma. 

 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced 
• Probably no impact 
• Probably increased† 
• Increased 
• Varies 
• Don't know 

Even without improvement in allergy related 
outcomes, it is a good public health practice to 
reduce individual exposure to pests. 

 

†Chosen judgment   
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Evidence Summary: Pest Control (Cockroach and Rodent) Compared With No Intervention for Individuals With Asthma 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
No 

Interventio
n or n 

Risk Difference or Mean 
Difference  

With Pest Control 

Exacerbations (Critical outcome) 

ED, unscheduled clinic visits, 
hospitalizations, or rates of 
exacerbations  
 
Follow-up: 52 weeks 

180 
(1 RCT13  

1 pre-post14)

 
LOWa - 

Favors intervention 
ED or unscheduled clinic visits are significantly  

reduced after use of insecticide, but 
hospitalizations do not improve in one RCT; 

 one pre-post study shows no change 
in rates of exacerbations. 

Asthma Control (Critical outcome) 
ACT  
 
Follow-up: 52 weeks  

102 
(1 RCT)13  

 
LOWa - No difference 

ACT score did not improve in one RCT. 

Quality of Life (Critical outcome) 
Not reported 
Asthma Symptoms (Critical outcome) 

Follow up: 52 weeksb 
180 

(1 RCT13  
1 pre-post)14  

 
MODERATEc - 

Favors intervention 
There is improvement in respiratory  

symptoms in both studies. 

Other Outcomes (Important outcome) 

Not reported 

Abbreviations: ACT, Asthma Control Test; AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval; ED, 
emergency department; RCT, randomized controlled trial. 
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Explanations 
a. The NAEPPCC Expert Panel rated this outcome up one level from the AHRQ evidence report (rated insufficient).1 Rated down 

two levels for risk of bias and imprecision. 
b. The Expert Panel also reviewed studies that reported asthma symptoms using various non-validated symptom scales (n=81 RCT) 

and this study demonstrated improvement in respiratory symptoms. 
c. The studies reporting asthma symptoms used non-validated scales.13,14  
 
Evidence Summary: Pest Control (+ Other Interventionsa) Compared With Placebo or No Interventions  
for Individuals With Asthma 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 
(95% 
CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
Placebo or 

No 
Intervention 

or n 

Risk Difference or Mean 
Difference With Pest Control 

+ Other Interventions 

Exacerbations (Critical outcome) 

Composite measure of 
hospitalization, ED visits, and 
acute care visits  
 
Follow-up: 12 to 104 weeksb 

1,613 
(4 RCTs)2-5 MODERATEc - 

Favors intervention 
Improvement in composite measure in three 

RCT of 1,509 children and one RCT2 
of 104 mixed-population subjects. 

 

Leading to hospitalization  
 
 
 
Follow-up: 26 to 104 weeks 

2,976 
(6 RCTs)4,6-10 HIGH - 

No difference 
No difference in hospitalizations in three RCTs 
of 2,070 children4,8,9 and two RCTs6,10 of 625 
mixed-population subjects. No difference in 

inpatient days in one RCT of a mixed population 
of 281.7 
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Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 
(95% 
CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
Placebo or 

No 
Intervention 

or n 

Risk Difference or Mean 
Difference With Pest Control 

+ Other Interventions 

Leading to ED visits  
 
 
Follow-up: 26 to 104 weeks 

1,843 
(4 RCTs)4,6,7,10 MODERATEd - 

No difference 
No difference in ED visits in one RCT of 

children (n=937)4 and three RCTs of a mixed-
population of 906 subjects. 

 
Asthma Control (Critical outcome) 
ACT  
(MID ≥3 points for youth ages 
12 and older and adults) 
 
Follow-up: 26 weeks  

80 
(1 observational 

study)11 
VERY LOWe - 

Inconclusive 
No difference in ACT or childhood ACT scores 

in one observational study 
of a mixed-population. 

Quality of Life (Critical outcome) 
PACQLQ: MID ≥0.5 points  
 
Follow-up: 26 weeks 

274 
(1 RCT)3 MODERATEd - 

Favors intervention 
PACQLQ score improved significantly  

in one RCT of children. 

Asthma Symptoms (Critical outcome) 

Symptom days or cough and 
wheeze  
 
 
 
 
Follow-up: 12 to 104 weeksb 

3,709 
(9 RCTs)3-10,12 LOWf - 

Favors intervention 
Decrease in symptom days or frequency  

of symptoms in five RCTs4,5,8,9,12  
of 2,529 children.  

No difference in symptom days in RCT3 of 274 
children and RCT10 of 361 mixed-population  
subjects. No difference in cough or wheeze in 
two RCTs6,7 of 545 mixed-population subjects. 

Other Outcomes (Important outcome)  
Health care utilization (Rescue 
medication use) 
 
Follow-up: 26 weeks 

274 
(1 RCT)3 LOWg - 

No difference 
No difference in use of beta-agonist or  

controller medication in one RCT of children. 
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Abbreviations: ACT, Asthma Control Test; CI, confidence interval; MID, minimally important difference; OR, odds ratio; PACQLQ, 
Pediatric Asthma Caregiver’s Quality of Life Questionnaire; RCT, randomized controlled trial. 
 
 
Explanations 
a. Other interventions included combinations of the following: mattress covers, air purification, HEPA vacuum, provision of cleaning 

supplies, mold removal, or carpet removal. 
b. The Expert Panel also reviewed studies that reported asthma symptoms using various non-validated symptom scales (n=81 RCT) 

and this study demonstrated improvement in respiratory symptoms. 
c. Based on the AHRQ evidence report, the outcome was rated down one level for risk of bias.  
d. Based on the AHRQ evidence report, the outcome was rated down for study limitations. 
e. Based on the AHRQ evidence report, the outcome was rated down for risk of bias and imprecision.  
f. Based on the AHRQ evidence report, the outcome was rated down two levels for risk of bias and inconsistency.  
g. The Expert Panel rated this outcome down for risk of bias and imprecision.  
 
 
Harms 
 
There are no harms reported in the studies. 
 
 
New Evidence 
 
No 
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Evidence to Decision Table VIII. Air Purifier (+/- Other Interventions) Compared With Control, Other Mite Avoidance 
Interventions, or No Intervention for Individuals With Asthma  

 
BACKGROUND Control of environmental factors that may contribute to asthma is one of the four components of asthma 

management. Many common indoor inhalant allergens have been associated with increased risk of asthma 
exacerbations, including animal dander, house dust mites (HDM), mice, cockroaches, and mold. Numerous 
interventions have been designed to reduce exposure to allergens in the environment where individuals with 
asthma live, work, learn, play, and sleep. These interventions include use of acaricides (HDM pesticides), air 
purification systems, carpet removal or vacuuming, use of specially designed mattress covers and pillowcases, 
mold removal, pest control techniques, and containment or removal of pets. 

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small†  
• Moderate 
• Large 
• Varies 
• Don't know 

Single component intervention: The evidence 
indicates no benefit across critical and important 
outcomes. 
 
Multi-component intervention: The evidence 
shows no benefit in exacerbations, asthma 
control, or quality of life. In children, studies of 
multi-component interventions that include air-
purifier/filter as well as other allergen reduction 
modalities show possible improvement in 
symptoms.  

Nine randomized controlled trials (RCTs) 
examined. 
 
Air purifiers were used to address multiple 
allergens. No studies examine air purifiers on 
patients sensitized to a single allergen. Mixed-
populations are examined.  

†Chosen judgment DRAFT
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Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small 
• Trivial† 
• Varies 
• Don't know 

Studies note no undesirable anticipated effects. Cost and comfort could be considerations but are 
not examined in any of the studies. 

Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low† 
• Moderate 
• High 
• No included studies 

  

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability 

• Probably no 
important uncertainty 
or variability† 

• No important 
uncertainty or 
variability 

While it is possible that individuals with asthma 
value the critical outcomes differently, this may 
not affect decision-making regarding the 
intervention because the results mostly show no 
difference except for symptoms in children for 
multi-component interventions.  

Potential concern with regards to cost and burden 
because of cleaning and/or purchasing of new 
filters.  

†Chosen judgment 
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison† 

• Probably favors the 
intervention 

• Favors the intervention 
• Varies 
• Don't know 

  

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

The intervention is probably acceptable to 
primary care providers and patients. However, 
intervention will probably not be covered by 
insurers. 
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

  

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced 
• Probably no impact 
• Probably increased† 
• Increased 
• Varies 
• Don't know 

 Cost may have implications on equity as well as 
fidelity in use and maintenance of air purifying 
product.  

†Chosen judgment  DRAFT
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Evidence Summary: Air Filtration/Air Purifier Compared With Control for Individuals With Asthma 
(Single Component Interventions) 

 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 
Risk With  

Control 
or n 

Risk Difference or  
Mean Difference 

With Air Filtration/Air Purifier 
Exacerbations (Critical outcome) 

ED visits/use of rescue 
medications  
 
 
 
 
Follow-up: 6 to 52 weeks  

167 
(3 RCT)1-3 LOWa,b - 

No difference 
One study with low risk of bias shows no 

significant difference in rescue medications 
(n=119).3 One study with high risk bias counts 
exacerbations with equal numbers for treatment 
and placebo (n=28).1 One study with low risk of 

bias shows no difference in measures of ED 
visits and use of rescue medications (n=20).2 

Asthma Control and Symptoms (Critical outcome) 

ACQ and symptom measuresc 
 
 
 
Follow-up: 6 to 52 weeks 

169 
(3 RCT)2-4 LOWb,d - 

No difference 
No difference in ACQ scores in one low risk of bias 
RCT (n=119).3 Improvement in combined asthma 

outcomes following use of air cleaners in one 
medium risk of bias RCT (n=30).4 Differences in 

asthma scores between interventions is not reported 
in one RCT (n=20).2  DRAFT
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Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 
Risk With  

Control 
or n 

Risk Difference or  
Mean Difference 

With Air Filtration/Air Purifier 

Quality of Life (Critical outcome) 

Mini-AQLQ  
(MID: 0.5 points)e 
 
 
Follow-up: Each intervention 
for 10 weeks (crossover 
design) 

 
 

28 
(1 RCT)1 

 
 

VERY 
LOWf,g - 

Inconclusive 
Improvement in mini-AQLQ scores. 

MD [SEM]= 0.54 [0.28] 

Other Outcomes (Important outcome) 

Not reported 
Abbreviations: ACQ, Asthma Control Questionnaire; AHRQ, Agency for Healthcare Research and Quality; AQLQ, Asthma Quality 
of Life Questionnaire; CI, confidence interval; ED, emergency department; MD, mean difference; MID, minimally important 
difference; RCT, randomized controlled trial; SEM, standard error of mean. 
 
 
Explanations 
a. Based on the AHRQ evidence report, this outcome was rated down for risk of bias because one of the three RCTs by Pedroletti et 

al. (2009)1 had high attrition and unclear sequence generation/allocation concealment. 
b. Based on the AHRQ evidence report, this outcome was rated down for imprecision. 
c. An additional RCT by Zwemer et al. (1973, n=18),5 reports asthma symptoms and shows an improvement in self-report asthma 

symptoms but provides no summary statistics. 
d. Based on the AHRQ evidence report, this outcome was rated down for inconsistency. 
e. Two RCTs, one by Sulser et al. (2009)6 and one by Wright et al. (2009, n=155),3 show no between-group differences in quality of 

life based on other measures. 
f. Based on the AHRQ evidence report, this outcome was rated down for risk of bias because Pedroletti et al. (2009)1 had high 

attrition and unclear sequence generation/allocation concealment. 
g. The NAEPPCC Expert Panel rated this outcome down twice for imprecision, resulting from the very small sample size. 
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Evidence Summary: Air Filtration/Air Purifier Compared With Other Mite Avoidance Interventions for Individuals With 
Asthma (Single Component Interventions) 
 
The AHRQ evidence report includes no data for important or critical outcomes. 
 
Evidence Summary: Air Purification + Other Interventions Compared With No Intervention for Individuals  
With Asthma (Multi-component Interventions) 
 

Outcomes 
No. of 

Participants 
(No. of Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 
(95% 
CI) 

Anticipated Absolute Effects (95% CI) 

Risk With No 
Intervention 

or n 

Risk Difference or Mean 
Difference 

With Air Purification 
+ Other Interventions 

Exacerbations (Critical outcome) 

Hospitalizations/ED 
visits/unspecified 
exacerbationsa 
 
 
Follow-up: 40 to 104 
weeks 

1,645 
(4 RCT)7-10 HIGH - 

No difference 
No difference in hospitalizations in two RCTs8,10 of 

1,037 children and one RCT9 of 361 mixed-
population subjects. No difference in ED visits in 
RCT10 of 937 children and RCT9 of 361 mixed-

population subjects. No difference in 
“exacerbations” in RCT7 of 247 mixed-population 

subjects. 
Asthma Control (Critical outcome) 
ACT or childhood ACT  
(MID: 3 points)  
 
Follow-up: 40 weeks 

247 
(1 RCT)7 MODERATEb - 

No difference 
No difference in ACT or childhood ACT score  

in RCT7 of 247 mixed-population subjects. 
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Outcomes 
No. of 

Participants 
(No. of Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 
(95% 
CI) 

Anticipated Absolute Effects (95% CI) 

Risk With No 
Intervention 

or n 

Risk Difference or Mean 
Difference 

With Air Purification 
+ Other Interventions 

Quality of Life (Critical outcome) 

Mini-AQLQ  
(MID: 0.5 points) 
 
Follow-up: 40 to 52 weeks 

347 
(2 RCT)7,8 HIGH - 

No difference 
No difference in mini-AQLQ scores in RCT8 of 100 

children and RCT7 of 247 mixed-population 
subjects. 

Asthma Symptoms (Critical outcome) 
Variesc 
 
 
Follow-up: 40 to 104 
weeks 

1,645 
(4 RCT)7-10 LOWb,d - 

Favors intervention 
Reduction in symptoms in two RCTs8,10 of 1,037 
children, but no difference in two RCTs7,9 of 608 

mixed-population subjects. 

Other Outcomes (Important outcome) 

Not reported 
Abbreviations: ACT, Asthma Control Test; AHRQ, Agency for Healthcare Research and Quality; AQLQ, Asthma Quality of Life 
Questionnaire; CI, confidence interval; ED, emergency department; MID, minimally important difference; RCT, randomized 
controlled trial. 
 
 
Explanations 
a. One RCT by Eggleston et al. (2005, n=100)8 in children showed no difference in acute care visits. 
b. Based on the AHRQ evidence report, this outcome was rated down for imprecision. 
c. The Expert Panel reviewed studies that reported asthma symptoms using various non-validated symptom scales (n=4 RCT) and 

these results show a reduction in symptoms among children (n=1,037) in 2 RCT. 
d. Based on the AHRQ evidence report, this outcome was rated down for inconsistency. 
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Harms 
 
No adverse events were noted. 
 
 
New Evidence 
 
No. 
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Evidence to Decision Table IX. HEPA Vacuum (+/- Other Interventions) Compared With Placebo or No Intervention 
for Individuals With Asthma 

 
BACKGROUND Control of environmental factors that may contribute to asthma is one of the four components of asthma 

management. Many common indoor inhalant allergens have been associated with increased risk of asthma 
exacerbations, including animal dander, house dust mites (HDM), mice, cockroaches, and mold. Numerous 
interventions have been designed to reduce exposure to allergens in the environment where individuals with 
asthma live, work, learn, play, and sleep. These interventions include use of acaricides (HDM pesticides), air 
purification systems, carpet removal or vacuuming, use of specially designed mattress covers and pillowcases, 
mold removal, pest control techniques, and containment or removal of pets. 

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small†  
• Moderate 
• Large 
• Varies 
• Don't know 

Single-component interventions: There is no 
evidence for these interventions. 
 
Multi-component interventions: For 
exacerbations, there is evidence of improvement 
across three randomized controlled trials (RCT) 
among children. Asthma control is not reported 
and two RCT report improvement in the Pediatric 
Asthma Caregiver’s Quality of Life 
Questionnaire (PACQLQ) for children. There are 
mixed results on asthma symptoms using non-
validated scales. 

 

†Chosen judgment 
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Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small† 
• Trivial 
• Varies 
• Don't know 

Time and costs are associated with HEPA 
vacuums. There is only a one-time purchase of a 
vacuum; however, filters need to be changed or 
cleaned regularly. There is consideration for 
having to use a vacuum regularly as well. 

 

Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low 
• Moderate† 
• High 
• No included studies 

  

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability 

• Probably no 
important uncertainty 
or variability† 

• No important 
uncertainty or 
variability 

  

†Chosen judgment 
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison 

• Probably favors the 
intervention† 

• Favors the intervention 
• Varies 
• Don't know 

  

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

  

†Chosen judgment  DRAFT
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

  

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced 
• Probably no impact 
• Probably increased 
• Increased 
• Varies† 
• Don't know 

The impact varies depending on specific vacuum 
pricing and filter options.  

 

†Chosen judgment  DRAFT
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Evidence Summary: HEPA Vacuum (+ Other Interventions)a Compared With Placebo or no Intervention for Individuals 
With Asthma 
 

Outcomes No. of Participants 
(No. of Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 
Risk With 
Placebo or 

No 
Intervention 

or n 

Risk Difference or Mean 
Difference 

With HEPA Vacuum  
+ Other Interventions  

Exacerbations (Critical outcome) 
Composite measure  
 
Follow-up: 13 to 104 
weeks 

1,461 
(3 RCTs, children)1-

3 
MODERATEb - 

Favors intervention 
Significant improvement in composite measure 

of hospitalization, ED visits, and acute care 
clinic visits.  

Unspecified 
 
Follow-up: 40 to 52 
weeks 

556 
(2 RCTs, mixed 

pop.)4,5 
MODERATEb  

No difference 
No difference in undefined  

“exacerbations” or “asthma attacks.” 

Asthma Control (Critical outcome) 

Not reported 

Quality of Life (Critical outcome) 
PACQLQ 
(MID: 0.5 points)  
 
Follow-up: 26 to 52 
weeks 

583 
(2 RCTs)1,5 MODERATEb  Favors intervention 

Significant improvement in PACQLQ scores. 

Mini-AQLQ  
(MID: 0.5 points)  
 
Follow-up: 40 weeks 

247 
(1 RCT, mixed 

pop.)4 
VERY LOWc  Inconclusive 

No difference in mini-AQLQ scores. 
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Outcomes No. of Participants 
(No. of Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 
Risk With 
Placebo or 

No 
Intervention 

or n 

Risk Difference or Mean 
Difference 

With HEPA Vacuum  
+ Other Interventions  

Asthma Symptoms (Critical outcome) 
Variesd 
 
 
Follow-up: 13 to 104 
weeks 

1,509 
(3 RCTs, children)1-

3 
LOWb,c  

Favors intervention 
Significant decrease in symptom days in two 

 RCTs (n=1,235). No difference in symptom days  
in one RCT1 (n=274). 

Variesd 

 
 
Follow-up: 40 to 52 
weeks 

596 
(3 RCTs,  

mixed pop.)4-6 
 

VERY LOWe  
Inconclusive 

No difference in two RCT (n=287) in frequency 
of symptoms; significant reduction in symptom 

days in one RCT5 (n=309). 

Other Outcomes (Important outcome)  
Health care utilization 
(Rescue medication use) 
 
Follow-up: 26 to 52 
weeks 

830 
(3 RCTs,  

mixed pop.)1,4,5 
HIGH  

No difference 
No difference in use of rescue inhaler or 

 beta agonists 

Abbreviations: AHRQ, Agency for Healthcare Research and Quality; AQLQ, Asthma Quality of Life Questionnaire; CI, confidence 
interval; ED, emergency department; MID, minimally important difference; PACQLQ, Pediatric Asthma Caregiver’s Quality of Life 
Questionnaire; RCT, randomized controlled trial; pop., population. 
 
 
Explanations 
a. Other interventions included combinations of the following: air purification, mattress covers, pest control, provision of cleaning 

supplies, and mold removal. 
b. Based on the AHRQ evidence report, this outcome was rated down one level for risk of bias.  
c. Based on the AHRQ evidence report, this outcome was rated down for imprecision (two levels) and inconsistency. 

DRAFT



 

   

Draft Report for Public Comment, December 2019  197 
 

d. The NAEPPCC Expert Panel reviewed studies that reported asthma symptoms using various non-validated symptom scales.  
e. The Expert Panel rated down for risk of bias, imprecision and inconsistency. 
 
 
Harms 
 
There are no harms reported in the studies. 
 
 
New Evidence 
 
No. 
 
 
References 
 
1. Krieger JW, Takaro TK, Song L, Weaver M. The Seattle-King County Healthy Homes Project: a randomized, controlled trial of 

a community health worker intervention to decrease exposure to indoor asthma triggers. Am J Public Health. 2005;95(4):652-9. 

2. Morgan WJ, Crain EF, Gruchalla RS, O'Connor GT, Kattan M, Evans R, 3rd, et al. Results of a home-based environmental 
intervention among urban children with asthma. N Engl J Med. 2004;351(11):1068-80. 

3. Parker EA, Israel BA, Robins TG, Mentz G, Xihong L, Brakefield-Caldwell W, et al. Evaluation of Community Action Against 
Asthma: a community health worker intervention to improve children's asthma-related health by reducing household 
environmental triggers for asthma. Health Educ Behav. 2008;35(3):376-95. 

4. DiMango E, Serebrisky D, Narula S, Shim C, Keating C, Sheares B, et al. Individualized Household Allergen Intervention 
Lowers Allergen Level But Not Asthma Medication Use: A Randomized Controlled Trial. J Allergy Clin Immunol Pract. 
2016;4(4):671-9.e4. 

5. Krieger J, Takaro TK, Song L, Beaudet N, Edwards K. A randomized controlled trial of asthma self-management support 
comparing clinic-based nurses and in-home community health workers: the Seattle-King County Healthy Homes II Project. 
Arch Pediatr Adolesc Med. 2009;163(2):141-9. 
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6. Warner JA, Frederick JM, Bryant TN, Weich C, Raw GJ, Hunter C, et al. Mechanical ventilation and high-efficiency vacuum 
cleaning: A combined strategy of mite and mite allergen reduction in the control of mite-sensitive asthma. J Allergy Clin 
Immunol. 2000;105(1 Pt 1):75-82. 
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Evidence to Decision Table X. Cleaning Products Compared With No Cleaning Products for Individuals With Asthma 
 

BACKGROUND Control of environmental factors that may contribute to asthma is one of the four components of asthma 
management. Many common indoor inhalant allergens have been associated with increased risk of asthma 
exacerbations, including animal dander, house dust mites (HDM), mice, cockroaches, and mold. Numerous 
interventions have been designed to reduce exposure to allergens in the environment where individuals with 
asthma live, work, learn, play, and sleep. These interventions include use of acaricides (HDM pesticides), air 
purification systems, carpet removal or vacuuming, use of specially designed mattress covers and pillowcases, 
mold removal, pest control techniques, and containment or removal of pets. 

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small  
• Moderate 
• Large 
• Varies 
• Don't know† 

 Insufficient evidence is available. 

Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small 
• Trivial 
• Varies 
• Don't know† 

 Insufficient evidence is available. 

†Chosen judgment  
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Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low† 
• Low 
• Moderate 
• High 
• No included studies 

  

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability† 

• Probably no important 
uncertainty or 
variability 

• No important 
uncertainty or 
variability 

While it is possible individuals with asthma value 
the outcomes differently, the results make it 
difficult to assess how this variability affects 
decision-making regarding this intervention. 

There is a variability in preferences of individuals 
with asthma in use of bleach products as opposed 
to other cleaning alternatives, including green 
products.  

†Chosen judgment  DRAFT
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison 

• Probably favors the 
intervention 

• Favors the intervention 
• Varies 
• Don't know† 

 
Insufficient evidence is available. 

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes 
• Varies† 
• Don't know 

  

†Chosen judgment  DRAFT
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes 
• Varies† 
• Don't know 

The intervention is an affordable product that is 
widely available.  

 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced 
• Probably no impact 
• Probably increased 
• Increased 
• Varies 
• Don't know† 

  

†Chosen judgment  DRAFT
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Evidence Summary: Cleaning Products Compared With No Cleaning Products for Individuals With Asthma  
(Single Component Interventions)a 

 

Outcomes 
No. of 

Participants 
(No. of Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 
(95% 
CI) 

Anticipated Absolute Effects (95% CI) 
Risk With No 

Cleaning 
Products 

or n 

Risk Difference or Mean 
Difference 

With Cleaning Products 

Exacerbations (Critical outcome) 
Unclearly defined  
 
 
Follow-up: 8 weeks 

97 families 
(1 RCT)1 VERY LOWb,c - 

Inconclusive 
From AHRQ evidence report, “Overall  
rates of exacerbations described as low  

for all groups (data not shown).” 

Asthma Control (Critical outcome) 

Unclearly defined 
 
Follow-up: 8 weeks 

97 families 
(1 RCT)1 VERY LOWb,c - 

Inconclusive 
From AHRQ evidence report, “Not possible to  

determine effectiveness of hypothesized effective 
intervention of sodium hypochlorite.” 

Quality of Life (Critical outcome) 
Scale not identified  
 
 
 
Follow-up: 8 weeks 

97 families 
(1 RCT)1 VERY LOWb,c - 

Inconclusive 
Quality of life improved in all groups; between-
arm analysis not provided; Expert Panel notes  
the possibility of placebo effect due to keeping  

diaries in group with no cleaning products. 
Asthma Symptoms (Critical outcome) 

Not reported 

Other Outcomes (Important outcome) 

Not reported 

DRAFT



 

   

Draft Report for Public Comment, December 2019  204 
 

Abbreviations: AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval; RCT, randomized controlled trial. 
 
 
Explanations 
a. The cleaning products contained household bleach or dilute 0.09% hypochlorite. 
b. Based on the AHRQ evidence report, this outcome was rated down for risk of bias. 
c. Expert Panel rated down twice for imprecision, resulting from small sample size.  
 
 
Harms 
 
No adverse effects were noted. 
 
 
New Evidence 
 
No. 
 
 
References 
 
1. Barnes CS, Kennedy K, Gard L, Forrest E, Johnson L, Pacheco F, et al. The impact of home cleaning on quality of life for 

homes with asthmatic children. Allergy Asthma Proc. 2008;29(2):197-204. 
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Evidence to Decision Table XI. Mold Removal (+/- Other Interventions) Compared With Placebo or No Interventions  
for Individuals With Asthma  

 
BACKGROUND Control of environmental factors that may contribute to asthma is one of the four components of asthma 

management. Many common indoor inhalant allergens have been associated with increased risk of asthma 
exacerbations, including animal dander, house dust mites (HDM), mice, cockroaches, and mold. Numerous 
interventions have been designed to reduce exposure to allergens in the environment where individuals with 
asthma live, work, learn, play, and sleep. These interventions include use of acaricides (HDM pesticides), air 
purification systems, carpet removal or vacuuming, use of specially designed mattress covers and pillowcases, 
mold removal, pest control techniques, and containment or removal of pets. 

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small†  
• Moderate 
• Large 
• Varies 
• Don't know 

No single component studies are available. 
 
Multi-component studies: The data show 
improvement in self-report medication relief 
and symptoms but no improvement in 
exacerbations or quality of life. 

Two of the mold removal multi-component 
interventions were focused on fungus/mold 
removal as well as maintenance of removal 
(moisture reduction, repair of leaks, etc.). 

Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small 
• Trivial 
• Varies† 
• Don't know 

Costs depend on where mold is located and 
which interventions are needed to remove the 
mold and maintain no further regrowth of 
mold. 

Extraction may be a one-time cost, but 
continual monitoring and ensuring no 
regrowth may be costly. 

†Chosen judgment  
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Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low† 
• Low 
• Moderate 
• High 
• No included studies 

The overall certainty of evidence is based on 
multi-component intervention studies. 

 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty or 
variability 

• Possibly important uncertainty 
or variability 

• Probably no important 
uncertainty or variability† 

• No important uncertainty or 
variability 

  

Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the comparison 
• Does not favor either the 

intervention or the comparison 
• Probably favors the 

intervention† 
• Favors the intervention 
• Varies 
• Don't know 

  

†Chosen judgment  
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Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

Even for patients that are not sensitized to 
mold, it is generally good public health and 
housing practice to remove mold from 
residences.  
 

 

Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes 
• Varies† 
• Don't know 

Removal of mold is only one part of process. 
Steps need to be taken to prevent regrowth of 
mold as well as to reduce mold that may spread 
to other areas of residence.  

Depending on residence, surrounding 
residencies and whether individual is renting. 

Equity: What would be the impact on health equity?  

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced 
• Probably no impact 
• Probably increased† 
• Increased 
• Varies 
• Don't know 

 It is generally good public health and housing 
practice to remove mold from residences. 

†Chosen judgment  
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Evidence Summary: Mold Removal Compared With Placebo or No Intervention for Individuals With Asthma  
 
No studies are available. 
 
Evidence Summary: Mold Removal (+ Other Interventions)a Compared With Placebo or No Interventions 
for Individuals With Asthma 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Placebo or 

No 
Intervention 

or n 

Risk Difference or Mean 
Difference With Mold 

Removal + Other 
Interventionsa 

Exacerbations (Critical outcome) 
Requiring ED or urgent care 
visits, number of visits. 
 
Follow-up: 52 weeks 

62 
(1 RCT, 

mixed pop.)1  

VERY 
LOWb,c - 

Inconclusive 
No difference in number of urgent care or ED 

visits. 

Asthma Control (Critical outcome) 

Not reported 

Quality of Life (Critical outcome) 
CHSA  
 
Follow-up: 52 weeks 

62 
(1 RCT, 

mixed pop.)1  

VERY 
LOWb,c - Inconclusive 

No difference in mean CHSA scores. DRAFT
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Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Placebo or 

No 
Intervention 

or n 

Risk Difference or Mean 
Difference With Mold 

Removal + Other 
Interventionsa 

Asthma Symptoms (Critical outcome) 

Asthma symptoms as measured 
by patient questionnaires  
 
 
Follow-up: 52 weeksd 

223 
(2 RCTs: 1 

RCT in mixed 
pop. and 1 

RCT in 
children)1,2  

LOWb,c - 
Inconclusive 

Two RCT found some improvement in 
symptoms. 

Other Outcomes (Important outcome) 
Health care utilization (Self-
report relief medication use) 
 
Follow-up: 52 weeks  
(last 4 weeks) 

232 (1 RCT, 
mixed pop.)1  

 
LOWb,c,e - 

Favors intervention 
Intervention was found to reduce  

self-report need for relief medication. 

Abbreviations: AHRQ, Agency for Healthcare Research and Quality; CHSA, Children’s Health Survey for Asthma; CI, confidence 
interval; RCT, randomized controlled trial; pop., population. 
 
 
Explanations 
a. Other interventions included combinations of the following: carpet removal, mattress covers, HEPA vacuum, pest control, air 

purification, pet removal. 
b. Based on the AHRQ evidence report, this outcome was rated down one level for risk of bias. 
c. Based on the AHRQ evidence report, this outcome was rated down one or two levels for imprecision.  
d. The NAEPPCC Expert Panel reviewed studies that reported asthma symptoms using various non-validated symptom scales (n=4 

RCT) and these results show a reduction in symptoms among children (N=1,037) in two RCT. 
e. The Expert Panel rated this outcome down for risk of bias and imprecision. 
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Harms 
 
There are no harms reported in the studies. 
 
 
New Evidence 
 
No. 
 
 
References 
 
1. Burr ML, Matthews IP, Arthur RA, Watson HL, Gregory CJ, Dunstan FD, et al. Effects on patients with asthma of eradicating 

visible indoor mould: a randomised controlled trial. Thorax. 2007;62(9):767-72. 

2. Williams SG, Brown CM, Falter KH, Alverson CJ, Gotway-Crawford C, Homa D, et al. Does a multifaceted environmental 
intervention alter the impact of asthma on inner-city children? J Natl Med Assoc. 2006;98(2):249-60. 
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Evidence to Decision Table XII. Pet Removal Compared With No Interventions for People With Asthma 
 

BACKGROUND Control of environmental factors that may contribute to asthma is one of the four components of asthma 
management. Many common indoor inhalant allergens have been associated with increased risk of asthma 
exacerbations, including animal dander, house dust mites (HDM), mice, cockroaches, and mold. Numerous 
interventions have been designed to reduce exposure to allergens in the environment where individuals with 
asthma live, work, learn, play, and sleep. These interventions include use of acaricides (HDM pesticides), air 
purification systems, carpet removal or vacuuming, use of specially designed mattress covers and pillowcases, 
mold removal, pest control techniques, and containment or removal of pets. 

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small  
• Moderate 
• Large 
• Varies 
• Don't know† 

  

Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small† 
• Trivial 
• Varies 
• Don't know 

  

†Chosen judgment  
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Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low† 
• Low 
• Moderate 
• High 
• No included studies 

The overall certainty of evidence is based on 
single component and multicomponent 
intervention studies. 

Despite very low certainty of evidence, the 
Expert Panel believes reducing exposure to 
animal dander may lead to improvements in 
asthma outcomes. 
 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty or 
variability 

• Possibly important 
uncertainty or variability† 

• Probably no important 
uncertainty or variability 

• No important uncertainty or 
variability 

  

Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the comparison 
• Does not favor either the 

intervention or the comparison 
• Probably favors the intervention 
• Favors the intervention 
• Varies 
• Don't know† 

  

†Chosen judgment  
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Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

 
Individuals with asthma may be reluctant to 
remove pets from their homes. 

Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

  

Equity: What would be the impact on health equity?  

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced 
• Probably no impact† 
• Probably increased 
• Increased 
• Varies 
• Don't know 

  

†Chosen judgment  
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Evidence Summary: Pet Removal Compared With Keeping Pets for Individuals With Asthma  
 

Outcomes 

No. of 
Participants 

(No. of 
Studies) 

Certainty 
of 

Evidence 
(GRADE) 

Relative 
Effect 
(95% 
CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Keeping 
Pets or n 

Risk Difference or Mean 
Difference With Pet 

Removal 

Exacerbations (Critical outcome) 

Exacerbations or 
hospitalizations 
 
Follow-up: up to 43 months 

20 
(1 non-RCT)1 

VERY 
LOWa - 

Inconclusive 
No statistics presented in study. No patient in the 
removal group experienced exacerbations or 
hospitalizations. Two patients who kept pets 
experienced an exacerbation or hospitalization. 

Asthma Control (Critical outcome) 

Not reported 
Quality of Life (Critical outcome) 

Not reported 

Asthma Symptoms (Critical outcome) 
Not reported 
Other Outcomes (Important outcome) 
Health care utilization (Use of 
inhaled corticosteroids and 
follow-up visits to the medical 
office) 
 
Follow-up: up to 43 months 

20 
(1 non-RCT)1 

 
VERY 
LOWa 

- 

Inconclusive 
Both use of inhaled corticosteroids and follow-up 
visits to the medical office were statistically 
significantly reduced in the pet-removal group. 

Abbreviations: AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval; RCT, randomized controlled trial. 
 

Explanations 
a. Based on the AHRQ evidence report, this outcome was rated down one or two levels for imprecision.  
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Evidence Summary: Pet Removal (+ Other Interventions) Compared With No Interventions for Individuals With Asthma 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Keeping 
Pets or n 

Risk Difference or Mean 
Difference With Pet Removal 

(+ Other Interventions)  

Exacerbations 
Exacerbations or 
hospitalizations  
 
Follow-up: 16 weeks 

160 
(1 RCT)2  

VERY 
LOWa,b - 

Inconclusive 
Hospitalizations was significantly reduced 

within the intervention group and showed no 
significant difference from baseline for the 

control group. 
Asthma Control 

Not reported 
Quality of Life  

Not reported 

Asthma Symptoms 

Overall symptoms and 
functional severity 
 
Follow-up: 52 weeks 

161 
(1 RCT)3  

VERY 
LOWa,b - 

Inconclusive 
No difference in overall symptoms. Significant 

difference in functional severity score. 

Other Outcomes (Important outcome) 
Not reported 

Abbreviations: AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval; RCT, randomized controlled trial. 
 
 
Explanations 
a. Based on the AHRQ evidence report, this outcome was rated down one or two levels for imprecision. 
b. Other interventions included combinations of the following: carpet removal, mattress covers, HEPA vacuum, pest control, and air 

purification. 
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Harms 
 
There are no harms reported in the studies. 
 
 
New Evidence 
 
No. 
 
 
References 
 
1. Shirai T, Matsui T, Suzuki K, Chida K. Effect of pet removal on pet allergic asthma. Chest. 2005;127(5):1565-71. 

2. El-Ghitany EM, Abd El-Salam MM. Environmental intervention for house dust mite control in childhood bronchial asthma. 
Environ Health Prev Med. 2012;17(5):377-84. 

3. Williams SG, Brown CM, Falter KH, Alverson CJ, Gotway-Crawford C, Homa D, et al. Does a multifaceted environmental 
intervention alter the impact of asthma on inner-city children? J Natl Med Assoc. 2006;98(2):249-60. 
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Evidence to Decision Table XIII. Intermittent ICS Compared With No Treatment, Pharmacologic, or Nonpharmacologic 
Therapy in Children Ages 0–4 with Recurrent Wheezing  

 
BACKGROUND Scheduled, daily dosing of inhaled corticosteroids (ICS) is the preferred pharmacologic controller therapy for 

persistent asthma in individuals of all.1 EPR-3, published in 2007, suggested that intermittent ICS dosing 
schedules may be useful in some settings, but the evidence at that time was insufficient to support the 
recommendation beyond experts’ consensus.1 In 2015, the NAEPPCC Expert Panel determined that a 
sufficient number of studies have been published on intermittent ICS dosing to warrant a systematic literature 
review. This Evidence to Decision table addresses intermittent ICS compared with no treatment, 
pharmacologic, or nonpharmacologic therapy in children 0–4 years old with recurrent wheezing. 

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small  
• Moderate† 
• Large 
• Varies 
• Don't know 

Across various studies comparing short courses 
of ICS compared with no treatment or 
pharmacological treatment, which included 
regular ICS, short-acting beta agonist (SABA) or 
no treatment, the Expert Panel deemed that the 
desirable effects were moderate.  

 

†Chosen judgment  DRAFT
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Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small† 
• Trivial 
• Varies 
• Don't know 

Ducharme et al. (2009)2 found a 5% lower gain in 
height and weight in individuals with asthma 
receiving intermittent fluticasone (750 mcg twice 
daily at onset of an upper respiratory tract 
infection and continued for up to 10 days) 
compared with individuals receiving placebo. The 
authors noted a significant correlation between 
the cumulative dose of fluticasone and the change 
in height. In contrast, Bacharier et al. (2008)3 did 
not find an effect on linear growth in children 
given budesonide inhalation suspension (1 mg 
twice daily for 7 days) with an “identified 
respiratory tract illness” compared with placebo. 
Whether these differences are due to differences 
in drug, dose, duration of treatment, or other 
factors is not clear. 

 

Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low 
• Moderate 
• High† 
• No included studies 

ICS compared with no treatment or 
pharmacologic treatment (SABA, ICS controller): 
 
• The overall certainty of evidence is HIGH 

(SABA). 
• The overall certainty of evidence is 

MODERATE (ICS controller). 
• The overall certainty of evidence is VERY 

LOW (no treatment). 

Although quality of life was also considered a 
critical outcome, the indirect assessment by the 
caregiver in this age group lessens the importance 
of this outcome in this age group in the opinion of 
the Expert Panel.  

†Chosen judgment  
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Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability 

• Probably no important 
uncertainty or 
variability 

• No important 
uncertainty or 
variability† 

There is no uncertainty or variability in how 
much individuals with asthma value the main 
outcomes. 

 

Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison 

• Probably favors the 
intervention† 

• Favors the intervention 
• Varies 
• Don't know 

The beneficial effect was substantial, and there 
was contradicting evidence regarding the 
undesirable effects.  

The Expert Panel will include in the explanation 
of the recommendation the specific “short course” 
regimens used and their outcomes (positive and 
negative). 

†Chosen judgment 
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Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

Although the Expert Panel cannot cite specific 
studies, clinical experience suggests that parents 
and caregivers of children with asthma are willing 
to use this type of therapy with signs of an upper 
respiratory tract illness in children for whom prior 
illnesses have caused wheezing. 

 

Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes† 
• Varies 
• Don't know 

Home modification of treatment seems feasible 
under most circumstances, and action plans are 
commonly recommended in guidelines to address 
increased symptoms, supporting the feasibility of 
this approach. 

 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced† 
• Probably no impact 
• Probably increased 
• Increased 
• Varies 
• Don't know 

Exacerbations are more common in ethnic 
minorities and individuals with lower 
socioeconomic status. Thus, reductions in 
exacerbations by an intervention would possibly 
disproportionately affect such individuals. In 
contrast, access to care may be less in such 
individuals, potentially limiting the benefit of the 
intervention. 

 

†Chosen judgment 

DRAFT



 

   

Draft Report for Public Comment, December 2019  221 
 

Evidence Summary: Intermittent ICS With As-needed SABA Compared With As-needed SABA in Children Ages 0–4  
With Recurrent Wheezing 

 

Outcomes 

No. of 
Participants 

(No. of 
Studies) 

Certainty 
of 

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
As-needed 
SABA or n 

Risk Difference or Mean 
Difference With Intermittent ICS 

With  
As-needed SABA 

Exacerbations (Critical outcome) 
Requiring systemic 
corticosteroids 
 
Follow-up: 52 weeks 

324 
(3 RCTs)2-4 HIGH 

RR 0.67 
(0.46 to 

0.98) 

79/140 
(56.4%) 

Favors intervention 
70/184 (38.0%) 

186 fewer per 1,000 
(from 305 fewer to 11 fewer) 

Asthma-related  
acute care visits  
 
Follow-up: 52 weeks 

324 
(3 RCTs)2-4 MODERATEa 

RR 0.90 
(0.77 to 

1.05) 

92/140 
(65.7%) 

No difference 
106/184 (57.6%) 

66 fewer per 1,000 
(from 151 fewer to 33 more) 

Asthma-related 
hospitalizations  
 
Follow-up: 52 weeks 

324 
(3 RCTs)2-4 LOWb 

RR 0.77 
(0.06 to 

9.68) 

21/140 
(15.0%) 

No difference 
17/184 (9.2%) 

34 fewer per 1,000 
(from 141 fewer to 1,000 more) 

Asthma Control (Critical outcome) 
Not reported 
Quality of Life (Critical outcome) 
PACQLQ  
1–7 severe to no 
impairment (MID 7–17 
years: 0.5 points)c  
 
Follow-up: 52 weeks 
 

270 
(2 RCTs)2,3 LOWd,e - 

No difference 
MD 0.10 lower3 

(0.36 lower to 0.34 higher) 
Favors intervention 

MD 0.49 higher2 
(0.10 higher to 0.86 higher)  
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Outcomes 

No. of 
Participants 

(No. of 
Studies) 

Certainty 
of 

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
As-needed 
SABA or n 

Risk Difference or Mean 
Difference With Intermittent ICS 

With  
As-needed SABA 

Rescue Medication Use (Important outcome) 
Daytime rescue 
medication use, number 
of inhalations/day (MID 
≥18 years, -0.81 
puffs/day)f,g  
 
Follow-up: 12 weeks 

166 
(1 RCT)5 MODERATEh - n=56 

No difference 
n=110 

MD 0.08 fewer  
(0.21 fewer to 0.05 more) 

Nighttime rescue 
medication use, number 
of inhalations/day (MID 
≥18 years, -0.81 
puffs/day)f,i  
 
Follow-up: 12 weeks 

166 
(1 RCT)5 MODERATEh - n=56 

No difference  
n=110  

MD 0.04 fewer  
(0.11 fewer to 0.03 more) 

Abbreviations: AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval; ICS, inhaled corticosteroids; MD, 
mean difference; MID, minimally important difference; PACQLQ, Pediatric Asthma Caregiver’s Quality of Life Questionnaire; RCT, 
randomized controlled trial; RR, relative risk; SABA, short-acting beta agonist. 
 
 
Explanations 
a. The Expert Panel rated this outcome down for imprecision because the confidence interval was wide and the boundaries of the 

confidence intervals showed benefit and harm.  
b. The Expert Panel rated this outcome down twice for imprecision due to very wide confidence intervals and because the boundaries 

of the confidence intervals showed benefit and harm. 
c. The PACQLQ has not been validated for individuals in the 0–4 age group. The established MID is for caregivers of individuals 

who are in the 7–17 age group. 
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d. Based on the AHRQ evidence report, this outcome was rated down for inconsistency. Ducharme et al. (2009)2 almost showed a 
clinically meaningful difference, while Bacharier et al. (2008)3 showed no difference. 

e. Based on the AHRQ evidence report, this outcome was rated down for imprecision. Ducharme et al. (2009)2 was imprecise; while 
the lower boundary of the confidence interval suggested no difference, the upper boundary suggested that there may be a clinically 
meaningful difference. Bacharier et al. (2008)3 was precise and showed no difference.  

f. The MID for rescue medication use has been defined for adults ≥18 years of age and undefined by daytime or nighttime use; 
unclear if MID is lower if divided in these time frames. 

g. In Papi et al. (2009),5 the number of uses of daytime rescue medication at baseline was 0.35 (0.41) and 0.25 (0.25) for the two 
treatment groups, respectively.  

h. The Expert Panel rated this outcome down for risk of bias concerns. Papi et al. (2009)5 had unclear risk of bias for sequence 
generation and allocation concealment. 

i. In Papi et al. ( 2009),5 the number of uses of nighttime rescue medication was 0.15 (0.17) and 0.17 (0.19) for the two treatment 
groups, respectively. 
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Evidence Summary: Intermittent ICS With As-needed SABA Compared With ICS Controller With As-needed SABA  
in Children Ages 0–4 With Recurrent Wheezing 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
ICS 

Controller 
With  

As-needed 
SABA or n 

Risk Difference or Mean 
Difference  

With Intermittent ICS With  
As-needed SABA 

Exacerbations (Critical outcome) 
Requiring systemic 
corticosteroids  
 
Follow-up: 52 weeks 

278 
(1 RCT)6 MODERATEa 

RR 0.99 
(0.80 to 

1.22) 
n=139 No difference 

 n=139 

Asthma-related 
hospitalizations  
 
Follow-up: 52 weeks 

278 
(1 RCT)6 LOWb 

RR 1.25 
(0.34 to 

4.56) 
4/139 (2.9%) 

No difference 
5/139 (3.6%) 

7 more per 1,000 
(from 19 fewer to 102 more) 

Asthma Control (Critical outcome) 

Not reported 

Quality of Life (Critical outcome) 

Not reported 
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Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
ICS 

Controller 
With  

As-needed 
SABA or n 

Risk Difference or Mean 
Difference  

With Intermittent ICS With  
As-needed SABA 

Rescue Medication Use (Important outcome) 
Daytime rescue 
medication use, number 
of inhalations/day (MID 
≥18 years, -0.81 
puffs/day)c,d 
 
Follow-up: 12 weeks 

220 
(1 RCT)5 MODERATEe - n=110 

No difference 
n=110 

MD 0.07 more 
(0.4 fewer to 1.8 more) 

Nighttime rescue 
medication use, number 
of inhalations/day (MID 
≥18 years, -0.81 
puffs/day)c,f  
 
Follow-up: 12 weeks 

220 
(1 RCT)5 MODERATEe - n=110 

No difference 
n=110 

MD 0.02 fewer  
(0.7 fewer to 0.30 more) 

Abbreviations: Agency for Healthcare Research and Quality; CI, confidence interval; ICS, inhaled corticosteroids; MD, mean difference; 
MID, minimally important difference; RCT, randomized controlled trial; RR, relative risk; SABA, short-acting beta agonist. 
 
 
Explanations 
a. The Expert Panel rated this outcome down for imprecision because the confidence interval was wide and the boundaries of the 

confidence intervals showed benefit and harm.  
b. The Expert Panel rated this outcome down twice for imprecision because the confidence interval was very wide and the 

boundaries of the confidence intervals showed benefit and harm.  
c. The MID for rescue medication use has been defined for adults ≥18 years of age and undefined by daytime or nighttime use; 

unclear if MID is lower if divided in these time frames. 
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d. In Papi et al. (2009),5 the number of uses of daytime rescue medication at baseline was 0.35 (0.41) and 0.26 (0.29) for the two 
treatment groups, respectively.  

e. The Expert Panel rated this outcome down for risk of bias concerns. Papi et al. (2009)5 had unclear risk of bias for sequence 
generation and allocation concealment. 

f. In Papi et al. (2009),5 the number of uses of nighttime rescue medication at baseline was 0.15 (0.17) and 0.16 (0.18) for the two 
treatment groups, respectively. 

 
 
Evidence Summary: Intermittent ICS With As-needed SABA Compared With No Treatment in Children Ages 0–4 With 
Recurrent Wheezinga 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
No 

Treatment  
or n 

Risk Difference or Mean 
Difference  

With Intermittent ICS With  
As-needed SABA 

Exacerbations (Critical outcome) 
Requiring systemic 
corticosteroids  
 
Follow-up: individuals 
completed the study  
after 4 URTI 

26 
(1 RCT)7 

VERY 
LOWb,c 

RR 0.54 
(0.12 to 

2.44) 
4/13 (30.8%) 

No difference 
2/12 (16.7%) 

142 fewer per 1,000  
(from 271 fewer to 443 more) 

Asthma-related ED visits  
 
Follow-up: individuals 
completed the study after  
4 URTI 

26 
(1 RCT)7 

VERY 
LOWb,c 

RR 0.27 
(0.04 to 

2.10) 
4/13 (30.8%) 

No difference 
1/12 (8.3%) 

225 fewer per 1,000 
(from 295 fewer to 338 more) 
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Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
No 

Treatment  
or n 

Risk Difference or Mean 
Difference  

With Intermittent ICS With  
As-needed SABA 

Asthma-related 
hospitalizations  
 
Follow-up: individuals 
completed the study after  
4 URTI 

26 
(1 RCT)7 

VERY 
LOWb,d - 0/13 

No events occurred  
0/12 

 

Asthma Control (Critical outcome) 

Not reported 

Quality of Life (Critical outcome) 

Not reported 

Rescue Medication Use (Critical outcome) 

Not reported 
Abbreviations: Agency for Healthcare Research and Quality; CI, confidence interval; ICS, inhaled corticosteroids; MD, mean 
difference; MID, minimally important difference; RCT, randomized controlled trial; RR, relative risk; SABA, short-acting beta 
agonist; URTI, upper respiratory tract infection. 
 
 
Explanations 
a. One small RCT (Ghirga et al. 2002)7 informed this PICO (Patient/Population/Problem, Implementation/Indicator, 

Comparison/Control, Outcome) question that enrolled individuals 7 to 12 months of age who presented with a history of recurrent 
wheezing during respiratory tract infection. Twenty-six individuals were randomized and 25 completed the study. 

b. The Expert Panel rated this outcome down for risk of bias concerns. Ghirga et al. (2002)7 was open label with no blinding.  
c. The Expert Panel rated this outcome down twice for imprecision because of very wide confidence intervals that showed benefit 

and harm. 
d. The Expert Panel rated this outcome down twice for imprecision because of sparse data with no events.  
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Evidence Summary: Intermittent ICS With As-needed SABA Compared With Nonpharmacologic Therapy in Children  
Ages 0–4 With Recurrent Wheezing  
 
AHRQ evidence report found no evidence for this question. 
 
 
Harms  
 
Three articles in the Systematic Review addressed a potential adverse effect of study treatment on growth (Ducharme et al. 2009;2 

Bacharier et al. 2008;3 Zeiger et al. 20116). Ducharme et al. found a 5% lower gain in height and weight in individuals with asthma 
receiving intermittent fluticasone (750 mcg twice daily at onset of a URTI and continued for up to 10 days) compared with individuals 
receiving placebo (Ducharme et al. 2009).2 The authors noted a significant correlation between the cumulative dose of fluticasone and 
the change in height. In contrast, Bacharier et al. (2008) did not find an effect on linear growth in children given budesonide inhalation 
suspension (1 mg twice daily for 7 days) with an “identified respiratory tract illness” compared with placebo. Whether these 
differences are due to differences in drug, dose, duration of treatment, or other factors is not clear. The third study compared 
intermittent budesonide inhalation suspension (1 mg twice daily for 7 days) “started early during a predefined respiratory tract illness” 
to regular budesonide (0.5 mg nightly) for 1 year (Zeiger et al. 2011).6 No differences in changes in height, weight, or head 
circumference were observed, but this study did not include a placebo comparison.  
 
Although Ducharme et al.2 found a difference in growth as described above, they did not find a difference in bone density between 
individuals with asthma receiving intermittent fluticasone (750 mcg twice daily at onset of a URTI and continued for up to 10 days) 
compared with individuals receiving placebo. None of the other studies reported bone density results.  
 
Finally, no differences in serious adverse events attributed to study drug were found in the four studies that reported this outcome 
(Ducharme et al. 2009;2 Ghirga et al. 2002;7 Papi et al. 2009;5 Zeiger et al. 20116). 
 
 
New Evidence 
 
No.  
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Evidence to Decision Table XIV. Intermittent ICS Compared With ICS Controller in Youth Ages 12 and Older and Adults  
With Mild Persistent Asthma 

 
BACKGROUND Scheduled, daily dosing of inhaled corticosteroids (ICS) is the preferred pharmacologic controller therapy for 

persistent asthma in individuals of all ages.1 EPR-3, published in 2007, suggested that intermittent ICS dosing 
schedules may be useful in some settings, but the evidence at that time was insufficient to support the 
recommendation beyond experts’ consensus.1 In 2015, the NAEPPCC Expert Panel determined that a sufficient 
number of studies had been published on intermittent ICS dosing to warrant a systematic literature review. This 
Evidence to Decision table addresses intermittent ICS compared with ICS controller therapy in individuals ages 
12 and older and adults with mild persistent asthma. 

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small†  
• Moderate 
• Large 
• Varies 
• Don't know 

Asthma control, quality of life, and rescue 
therapy use were not different using two types of 
intermittent ICS therapy (ICS paired with 
albuterol in two studies and yellow zone ICS in 
one study) compared with regular ICS in three 
studies. Exacerbations did not differ between 
groups in any of the studies. One new study 
(Camargos et al. 2018)2 confirms these findings, 
although the age range was 6–18.  

Individuals had mild persistent asthma in two 
studies and “mild-moderate” persistent asthma in 
the other but were controlled on low-dose ICS. 
Prior to randomization, individuals with asthma in 
the yellow zone study (Boushey et al. 2005)3 
underwent 10–14 days of 0.5 mg/kg prednisone, 
800 mcg of budesonide twice daily, and 20 mg 
zafirlukast twice daily.  

Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small 
• Trivial† 
• Varies 
• Don't know 

Severe adverse events (SAE) did not differ 
between groups. 
 
 
 

 

†Chosen judgment 
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Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low† 
• Moderate 
• High 
• No included studies 

The overall certainty of the evidence was 
moderate; the level of evidence for exacerbations 
was low, and the level of evidence for asthma 
control and quality of life was high. 

 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability 

• Probably no important 
uncertainty or 
variability 

• No important 
uncertainty or 
variability† 

There is no uncertainty or variability in how 
much individuals with asthma value the main 
outcomes. 

 

†Chosen judgment  DRAFT
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison† 

• Probably favors the 
intervention 

• Favors the intervention 
• Varies 
• Don't know 

No significant differences between groups were 
noted for any of the outcomes. 
 
 
 

 

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes† 
• Varies 
• Don't know 

Although the Expert Panel cannot cite specific 
studies, clinical experience (including overall low 
adherence to regular ICS) suggests that 
individuals with asthma and parents and 
caregivers of children with asthma would find 
symptom-based ICS therapy very acceptable. 
Some individuals prefer symptom-driven therapy 
rather than regular therapy. 

 

†Chosen judgment  
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes† 
• Varies 
• Don't know 

Home modification of treatment seems feasible 
under most circumstances, and action plans are 
commonly recommended in guidelines to address 
increased symptoms, supporting the feasibility of 
this approach. 

 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced 
• Probably no impact† 
• Probably increased 
• Increased 
• Varies 
• Don't know 

It is not clear that finding no difference in 
outcomes between intermittent versus regular ICS 
in individuals with mild asthma, or 
recommending one or the other approach, would 
affect health equity. 
 

 

†Chosen judgment  
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Evidence Summary: Intermittent ICS Compared With ICS Controller in Youth Ages 12 and Older and Adults  
With Mild Persistent Asthma 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies) 

Certainty 
of 

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk  
With ICS 
Controller  

or n 

Risk Difference or  
Mean Difference  

With Intermittent ICS  

Exacerbations (Critical outcome) 
Requiring systemic 
corticosteroidsa,b  
 
Follow-up: 52 weeks 

149 
(1 RCT)3 LOWc 

RR 0.70 
(0.30 to 

1.64) 
n=73 No difference 

n=76 

Asthma-related 
hospitalizations  
 
Follow-up: 52 weeks 

149 
(1 RCT)3 INSUFFICIENTd - 0/73 (0.0%) 

No events occurred  
0/76 (0.0%) 

 

Asthma-related  
urgent care visitse  
 
Follow-up: 36 weeks 

227 
(1 RCT)4 LOWc 

RR 0.25 
(0.05 to 

1.16) 
n=114 No difference  

n=113 

Asthma Control (Critical outcome) 
ACQ-7  
0–6 no impairment to 
maximum  
(MID ≥18 years: 0.5 
points)f  
 
Follow-up: 12 months 

149 
(1 RCT)3 HIGH - n=73 

No difference 
n=76 

MD 0.1 higher 
(0.12 lower to 0.32 higher) 
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Outcomes 

No. of 
Participants 

(No. of 
Studies) 

Certainty 
of 

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk  
With ICS 
Controller  

or n 

Risk Difference or  
Mean Difference  

With Intermittent ICS  

Quality of Life (Critical outcome) 
AQLQ 
1–7 severe to no 
impairment  
(MID: 0.5 points)  
 
 
 
Follow-up: 36 to 52 
weeks 

376 
(2 RCTs)3,4 HIGH - n=187 

No difference 
n=189 

MD 0.2 lower3  
 (0.48 lower to 0.08 higher) 

 
No difference  

MD 0.01 higher4  
(0.19 lower to 0.21 higher) 

Rescue Medication Use (Important outcome) 
Albuterol puffs/day  
(MID ≥18 years, -0.81 
puffs/day)  
 
 
 
 
Follow-up: 24 to 36 
weeks 

564 
(2 RCTs)4,5 HIGH - - 

No difference 
MD 0.07 more5  

(0.13 fewer to 0.26 more) 
 

No difference  
MD 0.04 fewer4  

(0.11 fewer to 0.03 more) 

Abbreviations: ACQ, Asthma Control Questionnaire; AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval; 
ICS, inhaled corticosteroids; MD, mean difference; MID, minimally important difference; OR, odds ratio; RCT, randomized 
controlled trial; RR, relative risk. 
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Explanations 
a. One RCT (Papi et al. 2007, n=228)5 also informed mild or severe exacerbations (RR 0.87 [0.29 to 2.61]) and severe exacerbations 

(Peto OR 0.11 [0.01 to 1.11]). 
b. During the clinical guideline development process, the Expert Panel reviewed Boushey et al. (2005)3 and was not able to identify 

the raw data corresponding to this result. At least one exacerbation occurred in 10/73 individuals on regular budesonide and 8/76 
individuals on intermittent therapy. Four exacerbations in the intermittent arm required corticosteroids compared with 5 in the 
controller arm (possibly 5.3% vs. 6.8%). The RR was obtained from the AHRQ evidence report. 

c. The Expert Panel rated this outcome down twice for imprecision because the confidence intervals were too wide and showed 
benefit and harm.  

d. The AHRQ evidence report concluded insufficient evidence because no events occurred.  
e. During the clinical guideline development process, the Expert Panel reviewed Calhoun et al. (2012)4 and was not able to identify 

the raw data corresponding to this result. Exacerbations were defined as “unscheduled medical contact for increased asthma 
symptoms that results in use of oral corticosteroids, increased inhaled corticosteroids, or additional medications for asthma.” 
Information on urgent care visits was not separately reported in publication. For the composite definition, asthma exacerbation 
rates for 0.23 events/person-year for the physician assessment-based adjustment (PABA) treatment group and 0.12 events/person-
year for symptom-based adjustment (SBA) treatment group (HR 2.0 [97.5% CI, 0.8 to 5.4]). The RR was obtained from the 
AHRQ evidence report. 

f. One study (Calhoun et al. 2012, n=227)4 also informed the asthma control outcome based on the ACQ-5 (MD: 0.01 lower [0.17 
lower to 0.15 higher]). 

 
 
Harms  
 
No significant differences between groups were reported for SAE in the three studies that reported this outcome (Boushey et al. 2005;3 
Papi et al. 2007;5 Calhoun et al. 20124). 
 
 
New Evidence 
 
Yes2  
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Evidence to Decision Table XV. Intermittent ICS Compared With ICS Controller in Children Ages 4–11 With Persistent 
Asthma 

BACKGROUND Scheduled, daily dosing of inhaled corticosteroids (ICS) is the preferred pharmacologic controller therapy for 
persistent asthma in individuals of all ages.1 EPR-3, published in 2007, suggested that intermittent ICS dosing 
schedules may be useful in some settings, but the evidence at that time was insufficient to support the 
recommendation beyond experts’ consensus.1 In 2015, NAEPPCC Expert Panel determined that a sufficient 
number of studies had been published on intermittent ICS dosing to warrant a systematic literature review. This 
Evidence to Decision table addresses intermittent ICS compared with ICS controller therapy in children ages 4–
11 with persistent asthma. 

Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small†  
• Moderate 
• Large 
• Varies 
• Don't know 

One study in the Agency for Healthcare Research 
and Quality (AHRQ) evidence review (Martinez 
et al. 2011) found no difference in exacerbations 
or quality of life between the two groups, but 
asthma control was not reported. 
 

The Martinez et al. (2011) study used albuterol 
plus beclomethasone as rescue therapy for the 
intermittent group. The Turpeinen et al. (2008) 
study was described in the AHRQ report (ref 64) 
but not included in the evidence tables. In that 
study, all children received regular ICS for the 
first 6 months of the study. For the next 12 
months, children were randomized to receive 
either intermittent ICS or continued daily low-
dose ICS. Children in the continuous group 
experienced significantly fewer exacerbations per 
individual (0.97) compared with the intermittent 
group (1.69). 

†Chosen judgment  
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Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small† 
• Trivial 
• Varies 
• Don't know 

In the Turpeinen et al. (2008) study,2 greater 
growth in height was noted in the intermittent 
group after six months of regular therapy 
compared with the group that maintained regular 
therapy over months 6–18.2  

Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low†

• Moderate 
• High 
• No included studies 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability 

• Probably no important 
uncertainty or 
variability 

• No important 
uncertainty or 
variability† 

There is no uncertainty or variability in how 
much individuals with asthma value the main 
outcomes, and informed individuals with asthma 
and parents and caregivers of children with 
asthma would come to similar decisions. 
 

†Chosen judgment 
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison† 

• Probably favors the 
intervention 

• Favors the intervention 
• Varies 
• Don't know 

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

Although the Expert Panel cannot cite specific 
studies, clinical experience suggests that 
individuals with asthma and parents and 
caregivers of children with asthma would prefer 
intermittent therapy if it led to equal efficacy. 

†Chosen judgment  DRAFT
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes† 
• Varies 
• Don't know 

Home modification of treatment seems feasible 
under most circumstances, and action plans are 
commonly recommended in guidelines to address 
increased symptoms, supporting the feasibility of 
this approach. 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced† 
• Probably no impact 
• Probably increased 
• Increased 
• Varies 
• Don't know 

Exacerbations are more common in ethnic 
minorities and individuals with asthma with 
lower socioeconomic status. Thus, reductions in 
exacerbations by an intervention would possibly 
disproportionately affect such individuals. In 
contrast, access to care may be less in such 
individuals, potentially limiting the benefit of the 
intervention. 

†Chosen judgment  DRAFT
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Evidence Summary: Intermittent ICS Compared With ICS Controller in Children Ages 4–11 With Persistent Asthma 

Outcomes 

No. of 
Participants 

(No. of 
Studies) 

Certainty 
of 

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
ICS Controller  

or n 

Risk Difference or  
Mean Difference  

With Intermittent ICS  
Exacerbations (Critical outcome) 
Requiring systemic
corticosteroids

 
a 

Follow-up: 44 weeks 

143 
(1 RCT)3 LOWb,c 

RR 1.27 
(0.78 to 

2.07) 
20/72 (27.8%) 

No difference  
25/71 (35.2%) 

75 more per 1,000 
(from 61 fewer to 297 more) 

Asthma Control (Critical outcome) 
Not reported 
Quality of Life (Critical outcome) 
PAQLQ  
1–7 severe to no 
impairment  
(MID: 0.5 points)  

Follow up: 44 weeks 

143 
(1 RCT)3 LOWb,d - n=72 

No difference 
n=71 

MD 0.04 higher 
(0.25 lower to 0.33 higher) 

Rescue Medication Use (Important outcome) 
Albuterol puffs/day  
(MID ≥18 years: -0.81 
puffs/day) 

Follow-up: 44 weeks 

143 
(1 RCT)3 LOWb,d - n=72 

No difference 
n=71 

MD 0.003 more 
(0.24 fewer to 0.25 more) 

Abbreviations: AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval; ICS, inhaled corticosteroids; MD, 
mean difference; MID, minimally important difference; PAQLQ Pediatric Asthma Quality of Life Questionnaire; RCT, randomized 
controlled trial; RR, relative risk. 
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Explanations 
a. One study (Martinez et al. 2011, n=143)3 also informed the exacerbation outcome treatment failure. The RR was 3.04 (0.64 to 

14.57).  
b. Based on the AHRQ evidence report, this outcome was rated down for indirectness because Martinez et al. (2011)3 enrolled 

individuals with asthma 5 to 18 years of age (mean 10.4 and 10.8 years for rescue and daily groups, respectively).  
c. Based on the AHRQ evidence report, this outcome was rated down for imprecision because the confidence interval was wide and 

showed benefit and harm. 
d. The Expert Panel rated down for imprecision because the confidence intervals were wide and showed benefit and harm. 

Harms  

For the comparison between regular versus intermittent ICS, one study addressed growth (Turpeinen et al. 2008)2 in children ages 5–
10 years. In that study, all children received regular ICS for the first 6 months of the study. For the next 12 months, children were 
randomized to receive intermittent ICS versus continuing daily low-dose ICS. From 7–18 months, the height velocity was greater in 
the intermittent versus the low-dose regular group. Another study (Camargos et al. 2018)4 addressed growth in children ages 6–18 and 
did not notice a difference between groups, but this was only a 16-week study. 

New Evidence 

Yes4 
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Evidence to Decision Table XVI. Intermittent ICS With ICS Controller Compared With ICS Controller in Children  
Ages 4–11 With Mild Persistent Asthma 

BACKGROUND Scheduled, daily dosing of inhaled corticosteroids (ICS) is the preferred pharmacologic controller therapy for 
persistent asthma in individuals of all ages.1 EPR-3, published in 2007, suggested that intermittent ICS dosing 
schedules may be useful in some settings, but the evidence at that time was insufficient to support the 
recommendation beyond experts’ consensus.1 In 2015, the NAEPPCC Expert Panel determined that a sufficient 
number of studies had been published on intermittent ICS dosing to warrant a systematic literature review. This 
Evidence to Decision table addresses ICS controller therapy plus intermittent ICS therapy compared with ICS 
controller therapy in children ages 4–11 with mild persistent asthma.  

Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial†

• Small  
• Moderate 
• Large 
• Varies 
• Don't know 

The intervention did not significantly reduce 
exacerbations, asthma hospitalizations, or asthma 
quality of life. 
 

Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small†

• Trivial 
• Varies 
• Don't know 

In one long-term (48-week) study, specifically in 
this age group, the growth rate in the intervention 
group was reduced, although it did not reach 
statistical significance. 

†Chosen judgment 
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Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low†

• Moderate 
• High 
• No included studies 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty or 
variability 

• Possibly important uncertainty 
or variability 

• Probably no important 
uncertainty or variability 

• No important uncertainty or 
variability†

†Chosen judgment  
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison†

• Does not favor either the 
intervention or the comparison 

• Probably favors the 
intervention 

• Favors the intervention 
• Varies 
• Don't know 

The potential for growth suppression by the 
intervention and the absence of demonstrated 
efficacy of the intervention in the reviewed articles 
led to the recommendation against this 
intervention in this age group. 
 

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes† 
• Varies 
• Don't know 

Although the Expert Panel cannot cite specific 
studies, clinical experience suggests that 
individuals with asthma, caregivers, and providers 
want to have rescue therapy to relieve symptoms 
and prevent further deterioration. 

Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes† 
• Varies 
• Don't know 

Home modification of treatment seems feasible 
under most circumstances, and action plans are 
commonly recommended in guidelines to address 
increased symptoms, which supports the feasibility 
of this approach. 

†Chosen judgment 

DRAFT



   

Draft Report for Public Comment, December 2019  248 
 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced 
• Probably no impact†

• Probably increased 
• Increased 
• Varies 
• Don't know 

Exacerbations are more common in ethnic 
minorities and individuals with asthma with lower 
socioeconomic status; thus, reductions in 
exacerbations by an intervention would possibly 
disproportionately affect such individuals. In 
contrast, access to care may be less in individuals, 
potentially limiting the benefit of the intervention. 
However, the lack of efficacy of the intervention 
makes this question moot. 

†Chosen judgment 

Evidence Summary: Intermittent ICS With ICS Controller Compared With ICS Controller in Children Ages 4–11  
With Mild Persistent Asthma 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
ICS 

Controller 
or n 

Risk Difference or Mean Difference 
With Intermittent ICS and ICS 

Controller 

Exacerbations (Critical outcome) 
Requiring systemic 
corticosteroidsa 
 
Follow-up: 44 weeks 

143 
(1 RCT)2 LOWb,c 

RR 
1.12 

(0.67 to 
1.86) 

20/72  
(27.8%)

No difference 
22/71 (31.0%) 

33 more per 1,000 
(from 92 fewer to 239 more) 

Requiring hospitalizations  
 
 
Follow-up: 52 weeks 

29 
(1 RCT)3 VERY LOWd,e

Peto OR  
0.14  

(0.003 to 
7.31) 

1/15  
(6.6%) 

No difference 
0/14 (0.0%) 

57 fewer per 1,000 
(from 66 fewer to 276 more) 
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Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
ICS 

Controller 
or n 

Risk Difference or Mean Difference 
With Intermittent ICS and ICS 

Controller 

Asthma Control (Critical outcome) 
Not Reported 
Quality of Life (Critical outcome) 
PAQLQ 
1–7 severe to no impairment  
(MID 7–17 years: 0.5 points) 
 
Follow-up: 44 weeks 

143 
(1 RCT)2 MODERATEb -  n=72 

No difference 
n=71 

MD 0.003 lower 
(0.25 lower to 0.25 higher) 

Rescue Medication Use (Important outcome) 
Albuterol puffs/day (MID 
≥18 years: -0.81 puffs/day)  
 
 
Follow-up: 44 weeks 

143 
(1 RCT)2 MODERATEb -  n=72 

No difference 
n=71 

MD 0.04 higher 
(0.33 lower to 0.40 higher) 

Abbreviations: AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval; ICS, inhaled corticosteroids; MD, 
mean difference; MID, minimally important difference; OR, odds ratio; PAQLQ, Pediatric Asthma Quality of Life Questionnaire; 
RCT, randomized controlled trial; RR, relative risk. 
 
 
Explanations 
a. One study, Martinez et al. (2011, n=143), also informs the exacerbation outcome treatment failure. The RR was 2.03 (0.39 to 

10.72).2 
b. The AHRQ evidence report rated down for indirectness because Martinez et al. (2011) enrolled individuals with asthma 5–18 

years of age (mean 11.4 and 10.8 years, combined and daily use, respectively).2 
c. Based on the AHRQ evidence report, this outcome was rated down for imprecision because the confidence interval was wide and 

showed benefit and harm. 
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d. Based on the AHRQ evidence report, this outcome was rated down for risk of bias because Colland et al. (2004) was judged to 
have an unclear risk of bias.3 

e. The Expert Panel rated this outcome down twice for imprecision due to sparse events. 

Harms 

For the comparison between regular ICS plus rescue ICS versus regular ICS plus short-acting beta agonist (SABA), two studies 
address growth rate. In the 48-week study of Jackson et al. (2018), ICS rescue therapy consists of fluticasone at a dose of 220 µg per 
puff, two puffs twice daily for 7 days.4 The growth rate among children who had been randomly assigned to the rescue ICS group 
(5.43 cm per year) is 0.23 cm per year less than the rate among children who had been randomly assigned to the low-dose group (5.65 
cm per year) (p = 0.06).4 In the study of Camargos et al. (2018),5 rescue ICS therapy consists of 1,000 µg daily (1 puff of 250 µg every 
6 hrs) of beclomethasone for 7 days. In this study, there is no statistically significant difference (p = 0.35) in linear growth between 
groups; the rescue ICS group grows 1.6 cm (SD 1.4 cm) whereas the comparison group grows 1.4 cm (SD 1.6 cm). However, this is 
only a 16-week study. There does appear to be a potential for growth suppression long term with intermittent high-dose rescue ICS 
therapy.4 There are no differences between groups in serious adverse effects in three studies that reported them.2,4,6 In McKeever et al. 
(2018), the most common serious event is an asthma hospitalization, occurring 3 times in the rescue ICS (quadrupling) group and 18 
times in the non-quadrupling group, which is also included in the primary outcome. There are five events in the quadrupling group and 
six in the non-quadrupling group that relate to pneumonia or lower respiratory tract infection in the 4 weeks after rescue ICS, and one 
participant in the quadrupling group dies of severe pneumonia.7

New Evidence 

Yes4,5,7 DRAFT



   

Draft Report for Public Comment, December 2019  251 
 

References 

1. National Asthma Education and Prevention Program. Third Expert Panel on the Diagnosis and Management of Asthma. Expert 
Panel Report 3: Guidelines for the Diagnosis and Management of Asthma. Bethesda, Maryland: National Heart, Lung, and 
Blood Institute (US). Aug. 2007. 440 pp. https://www.ncbi.nlm.nih.gov/books/NBK7232/.  

2. Martinez FD, Chinchilli VM, Morgan WJ, Boehmer SJ, Lemanske RF, Jr., Mauger DT, et al. Use of beclomethasone 
dipropionate as rescue treatment for children with mild persistent asthma (TREXA): a randomised, double-blind, placebo-
controlled trial. Lancet. 2011;377(9766):650-7. 

3. Colland VT, van Essen-Zandvliet LE, Lans C, Denteneer A, Westers P, Brackel HJ. Poor adherence to self-medication 
instructions in children with asthma and their parents. Patient Educ Couns. 2004;55(3):416-21. 

4. Jackson DJ, Bacharier LB, Mauger DT, Boehmer S, Beigelman A, Chmiel JF, et al. Quintupling Inhaled Glucocorticoids to 
Prevent Childhood Asthma Exacerbations. N Engl J Med. 2018;378(10):891-901. 

5. Camargos P, Affonso A, Calazans G, Ramalho L, Ribeiro ML, Jentzsch N, et al. On-demand intermittent beclomethasone is 
effective for mild asthma in Brazil. Clin Transl Allergy. 2018;8:7. 

6. Oborne J, Mortimer K, Hubbard RB, Tattersfield AE, Harrison TW. Quadrupling the dose of inhaled corticosteroid to prevent 
asthma exacerbations: a randomized, double-blind, placebo-controlled, parallel-group clinical trial. Am J Respir Crit Care Med. 
2009;180(7):598-602. 

7. McKeever T, Mortimer K, Wilson A, Walker S, Brightling C, Skeggs A, et al. Quadrupling Inhaled Glucocorticoid Dose to 
Abort Asthma Exacerbations. N Engl J Med. 2018;378(10):902-10. DRAFT

https://www.ncbi.nlm.nih.gov/books/NBK7232/


   

Draft Report for Public Comment, December 2019  252 
 

Evidence to Decision Table XVII. Intermittent ICS With ICS Controller Compared With ICS Controller in Youth 
Ages 12 and Older and Adults With Persistent Asthma  

BACKGROUND Scheduled, daily dosing of inhaled corticosteroids (ICS) is the preferred pharmacologic controller therapy for 
persistent asthma in individuals of all ages.1 EPR-3, published in 2007, suggested that intermittent ICS dosing 
schedules may be useful in some settings, but the evidence at that time was insufficient to support the 
recommendation beyond experts’ consensus.1 In 2015, the NAEPPCC Expert Panel determined that a sufficient 
number of studies had been published on intermittent ICS dosing to warrant a systematic literature review. This 
Evidence to Decision table addresses ICS controller therapy plus intermittent ICS therapy compared with ICS 
controller therapy in youth ages 12 and older and adults with persistent asthma.  

Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial†

• Small  
• Moderate 
• Large 
• Varies 
• Don't know 

The intervention as implemented did not 
significantly reduce exacerbations (3 RCT) or 
asthma hospitalizations (1 RCT) in the AHRQ 
evidence report. There are no data on asthma 
control or quality of life from studies in the 
AHRQ review. However, in a large study from 
2018 by McKeever et al., the new evidence 

shows a modest but significant reduction in 
time to severe exacerbation and incidence rate 
of use of corticosteroids in patients whose 
action plan included a quadrupling of the ICS.2

The new evidence shows a modest but 
significant reduction in time to severe 
exacerbation, incidence rate of use of 
corticosteroids, and unscheduled health care 
consultations in patients whose action plan 
included a quadrupling of the ICS.2 However, 
differences between this study and the studies 
in the evidence review include lack of placebo, 
lack of blinding, and low baseline adherence 
(42–50%). 

†Chosen judgment  
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Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small†

• Trivial 
• Varies 
• Don't know 

The occurrence of serious adverse effects was 
low and comparable in both groups. 

Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low†

• Moderate 
• High 
• No included studies 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty or 
variability 

• Possibly important 
uncertainty or variability 

• Probably no important 
uncertainty or variability 

• No important uncertainty 
or variability†

There is no uncertainty or variability in how 
much people value the main outcomes. 

†Chosen judgment 
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either the 

intervention or the 
comparison†

• Probably favors the 
intervention 

• Favors the intervention 
• Varies 
• Don't know 

There were no reported differences between 
groups in either efficacy or safety in the prior 
evidence review, and methodologic differences 
make the new evidence from 2018 in the 
McKeever et al. study less compelling.2  

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes†

• Varies 
• Don't know 

Although the Expert Panel cannot cite specific 
studies, clinical experience suggests that 
patients and providers want to have rescue 
therapy to relieve symptoms and prevent 
further deterioration. 

†Chosen judgment  DRAFT



   

Draft Report for Public Comment, December 2019  255 
 

Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes† 
• Varies 
• Don't know 

Home modification of treatment seems feasible 
under most circumstances, and action plans are 
commonly recommended in guidelines to 
address increased symptoms, which supports 
the feasibility of this approach. 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced 
• Probably no impact† 
• Probably increased 
• Increased 
• Varies 
• Don't know 

Exacerbations are more common in ethnic 
minorities and individuals with asthma with 
lower socioeconomic status; thus, reductions in 
exacerbations by an intervention would 
possibly disproportionately affect such 
individuals. In contrast, access to care may be 
less in individuals, potentially limiting the 
benefit of the intervention. However, the lack 
of efficacy of the intervention makes this 
question moot. 

†Chosen judgment  DRAFT
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Evidence Summary: Intermittent ICS With ICS Controller Compared With ICS Controller in Youth Ages 12 and Older and 
Adults With Persistent Asthma  

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
ICS 

Controller 
or n 

Risk Difference or Mean 
Difference With  

Intermittent ICS and ICS 
Controller 

Exacerbations (Critical outcome) 
Requiring oral
corticosteroid

 
a 

Follow up: 52 weeks 

908 
(3 RCTs)3-5 LOWb,c RR 0.68 

(0.31 to 1.49) 
80/463 
(17.3%) 

No difference 
53/445 (11.9%) 

55 fewer per 1,000 
(from 119 fewer to 85 more) 

Asthma-related 
hospitalizations  
 
Follow up: 52 weeks 

115 
(1 RCT)4 LOWb,d RR 0.70 

(0.12 to 4.05) 3/59 (5.1%) 

No difference 
2/56 (3.6%) 

15 fewer per 1,000 
(from 45 fewer to 155 more) 

Asthma Control (Critical outcome) 
Not reported 
Quality of Life (Critical outcome) 

Not reported 

Rescue Medication Use (Important outcome) 

Not reported 
Abbreviations: AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval; ED, emergency department; ICS, 
inhaled corticosteroids; PEF, peak expiratory flow; RCT, randomized controlled trial; RR, relative risk. 
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Explanations 
a. Additional data for the exacerbation outcome requiring oral corticosteroid only in those starting study inhaler, other individual 

exacerbation outcomes (asthma-related outpatient visit, unstable asthma, two or three exacerbations requiring oral corticosteroids, 
and fall in PEF <70% from baseline), and a composite exacerbation outcome (requiring oral corticosteroid, unscheduled doctor 
visit, ED, or having unstable asthma) are also reported. Each shows no difference, except asthma-related outpatient visits, which 
have inconsistent results across the two contributing studies. For this outcome, the RR from Lahdensuo et al. is 0.53 (0.29 to 0.96) 
and the RR from Harrison et al. is 1.14 (0.71 to 1.83).3,4 For the composite exacerbation outcome, the RR from the one 
contributing study from Fitzgerald et al. is 1.03 (0.63 to 1.65).6  

b. Based on the AHRQ evidence report, this outcome was rated down for imprecision because the confidence intervals were wide 
and showed benefit and harm. 

c. The Expert Panel rated this outcome down for risk of bias because Lahdensuo et al. (which had the most favorable point estimate), 
had medium risk of bias.4 

d. Based on the AHRQ evidence report, this outcome was rated down for risk of bias because Lahdensuo et al. had medium risk of 
bias.4 

Harms  

There were no differences between groups in serious adverse effects in three studies that reported them, Martinez et al., Oborne et al., 
and Jackson et al.5,7,8 In McKeever et al., the most common serious event was an asthma hospitalization, occurring three times in the 
rescue ICS (quadrupling) group and 18 times in the non-quadrupling group, which was also included in the primary outcome.2 There 
were five events in the quadrupling group and six in the non-quadrupling group relating to pneumonia or lower respiratory tract 
infection in the four weeks after rescue ICS, and one participant in the quadrupling group died of severe pneumonia.2

New Evidence 

Yes2,7 
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Evidence to Decision Table XVIII. ICS and LABA Controller and Quick Relief Compared With ICS in Children Ages 5 
Years and Older and Adults With Persistent Asthma     

BACKGROUND Scheduled, daily dosing of inhaled corticosteroids (ICS) is the preferred pharmacologic controller therapy for 
persistent asthma in individuals of all ages.1 EPR-3, published in 2007, suggested that intermittent ICS dosing 
schedules may be useful in some settings, but the evidence at that time was insufficient to support the 
recommendation beyond experts’ consensus.1 In 2015, the NAEPPCC Expert Panel determined that a sufficient 
number of studies had been published on intermittent ICS dosing to warrant a systematic literature review. This 
Evidence to Decision table addresses ICS with long-acting beta agonists (LABA) used as both controller and 
quick relief therapy compared to ICS as controller therapy with short-acting beta agonists (SABA) as quick relief 
therapy in children ages 5 years and older and adults with persistent asthma.  

Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small  
• Moderate 
• Large†

• Varies 
• Don't know 

The data shows a 38% (two studies higher dose 
ICS) reduction in exacerbations based on main 
composite outcome in youth ages 12 years or 
older and adults and 57% reduction in one study 
(higher dose ICS) in children ages 4–11 years.  
Also, there was a 39% reduction in one large new 
study individuals with asthma ages 4–80 years. 
There were no asthma control and quality of life 
data based on validated scales. Multiple non-
validated asthma symptoms scales favored 
intervention (vs. higher dose of ICS) in youth 
ages 12 older and adults, and to a lesser degree in 
children ages 4–11 years. 

For the same dose of ICS as the comparator, there 
were no data in individuals ages 4 years and older. 
 

†Chosen judgment 
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Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small 
• Trivial†

• Varies 
• Don't know 

Growth data favored the intervention compared to 
daily higher dose ICS therapy, and there were no 
differences in serious adverse effects as between 
groups. 

Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low 
• Moderate 
• High† 
• No included studies 

The overall certainty in the evidence was high for 
youth ages 12 older and adults and moderate for 
children ages 4–11 years. 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability 

• Probably no important 
uncertainty or 
variability 

• No important 
uncertainty or 
variability† 

There is no uncertainty or variability in how 
much individuals with asthma value the main 
outcomes. 

†Chosen judgment 
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison 

• Probably favors the 
intervention 

• Favors the 
intervention†

• Varies 
• Don't know 

There is substantial benefit regarding 
exacerbations and trivial undesirable effects. 

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes†

• Varies 
• Don't know 

Using the same medication for controller and 
relief should be at least as logistically acceptable 
as using a separate inhaler for relief. For some 
individuals with asthma, depending on coverage, 
using combination ICS/rapid acting LABA versus 
albuterol as needed for relief may be more 
expensive. 

†Chosen judgment  
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes†

• Yes 
• Varies 
• Don't know 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced 
• Probably no impact 
• Probably increased† 
• Increased 
• Varies 
• Don't know 

Exacerbations are more common in ethnic 
minorities and individuals with asthma with 
lower socioeconomic status; thus, reductions in 
exacerbations by an intervention would possibly 
disproportionately affect such individuals. In 
contrast, access to care may be less in such 
individuals, potentially limiting the benefit of the 
intervention. 

†Chosen judgment 

Evidence Summary: ICS and LABA Controller and Quick Relief Compared With ICS Controller and SABA Quick Relief at 
Same Comparative ICS Dose in Youth Ages 12 Older and Adults With Persistent Asthma 

For this intervention/comparator, the Agency for Healthcare Research and Quality (AHRQ) evidence report included two RCTs in 
their summary of evidence table (Table 13), Scicchitano et al. (2004) and Rabe et al. (2006).2,3 However, the Expert Panel reviewed 
the articles and determined the comparator was an ICS controller at a higher comparative dose, instead of the same comparative ICS 
dose. Thus, Scicchitano et al. (2004) and Rabe et al. (2006) have been analyzed elsewhere. The AHRQ evidence report described a 
third RCT (Sovani et al. 2008) for this intervention/comparator.4 However, the AHRQ systematic review authors did not consider 
Sovani et al. (2008) when rating strength of evidence. It was rated a high risk of bias RCT (open-label, high attrition, and lack of 
intention-to-treat analysis) and the sample size was very small (n=71).  
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Evidence Summary: ICS and LABA Controller and Quick Relief Compared With ICS Controller and SABA Quick Relief at 
Higher Comparative ICS Dose in Youth Ages 12 Older and Adults With Persistent Asthma a 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
ICS 

Controller 
and SABA 

Quick Relief 
(Higher ICS 

Dose) 
or n 

Risk Difference or Mean 
Difference With ICS and LABA 

Controller and Quick Relief 

Exacerbations (Critical outcome) 
Requiring systemic 
corticosteroids, 
hospitalization, or ED visit 
(composite outcome)b,c 
 
Follow-up: 52 weeks 

3,741 
(2 RCTs)3,5 HIGH 

RR 0.62 
(0.53 to 

0.71) 

388/1869 
(20.8%) 

Favors intervention 
239/1,872 (12.8%) 
79 fewer per 1,000 

(from 98 fewer to 60 fewer) 

Asthma Control (Critical outcome) 

Not reported 

Quality of Life (Critical outcome) 

Not reported 

Asthma Symptoms (Critical outcome) 
Non-validated scalesd 
 
 
Follow-up: 24 to 52 weeks 

(3 RCTs)2,3,5 - - 
Favors intervention 

Based on results for multiple 
 non-validated symptom measures  
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Abbreviations: AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval; ED, emergency department; ICS, 
inhaled corticosteroids; LABA, long-acting beta agonist; PEF, peak expiratory flow; RCT, randomized controlled trial; RR, relative 
risk; SABA, short-acting beta agonist. 

Explanations 
a. There were two additional RCT included in this table/footnotes than in the summary of evidence table (Table 14) in the AHRQ 

evidence report. The Expert Panel reviewed Scicchitano et al. (2004) and Rabe et al. (2006) and determined the comparator was 
ICS controller at a higher dose, instead of same comparative ICS dose.2,3 

b. No studies provided data for the individual exacerbation outcomes (exacerbations requiring systemic corticosteroids, asthma-
related hospitalizations, or asthma-related ED visits). Three studies (O’Byrne et al. 2005, Scicchitano et al. 2004, and Rabe et al. 
2006)2,3,5 informed the composite exacerbation outcome with PEF <70% (exacerbations requiring systemic corticosteroids, 
hospitalizations, ED visit, or PEF <70%). For this outcome, the calculated pooled RR was 0.60 (0.53 to 0.68).  

c. O'Byrne et al. 2005 enrolled individuals with asthma ages 4–80; the mean age of the population was 35.5 years old.5 The Expert 
Panel did not rate this outcome down for indirectness.  

d. The AHRQ evidence report only evaluated asthma control based on validated scales. No studies informed the outcome of asthma 
control using validated scales. During the guideline development process, the Expert Panel reviewed studies that reported asthma 
symptoms using various non-validated symptom scales (n=3 RCTs) and these results favored the intervention. 
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Evidence Summary: ICS and LABA Controller and Quick Relief Compared With ICS Controller and SABA Quick Relief at a 
Higher Comparative ICS Dose in Children Ages 4–11 With Persistent Asthmaa 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
ICS 

Controller 
and SABA 

Quick Relief 
(Higher ICS 
Dose) or n 

Risk Difference or Mean 
Difference With ICS and LABA 

Controller  
and Quick Relief 

Exacerbations (Critical outcome) 
Requiring systemic 
corticosteroids, 
hospitalization, ED visit, 
or increase in ICS or 
other medication 
(composite outcome)b 
 
Follow-up: 12 months 

224 
(1 RCT)6 MODERATEc 

RR 0.43 
(0.21 to 

0.87) 

21/106 
(19.8%) 

Favors intervention 
10/118 (8.5%) 

113 fewer per 1,000 
(from 157 fewer to 26 fewer) 

Asthma Control (Critical outcome) 

Not reported 

Quality of Life (Critical outcome) 

Not reported 

Asthma Symptoms (Important outcome) 

Non-validated scalesd 
 
Follow-up: 12 months 

(1 RCT)6 - - 
Favors intervention 

Of non-validated symptom measures, only night-
time awakenings were different between groups 
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Abbreviations: AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval; ED, emergency department; ICS, 
inhaled corticosteroids; LABA, long-acting beta agonist; PEF, peak expiratory flow; RCT, randomized controlled trial; RR, relative 
risk; SABA, short-acting beta agonist. 

Explanations 
a. Based on the AHRQ evidence report, this outcome was rated down for indirectness because Bisgaard et al. (2006) used a dose 

lower than that approved in the package insert and below what EPR-3 considers “low dose” for this age group.6  
b. Bisgaard et al. (2006) was the only RCT to inform this intervention/comparator.6 This was an a priori subgroup analysis published 

separately. 
c. No studies provided data for the individual exacerbation outcomes (exacerbations requiring systemic corticosteroids, asthma-

related hospitalizations, or asthma-related ER visits). Bisgaard et al. (2006) also informed the composite exacerbation outcome 
with PEF <70% (exacerbations requiring systemic corticosteroids, hospitalizations, ED visit, increase in ICS visit or other 
medications, or PEF <70%). The RR was 0.55 (0.32 to 0.94). Bisgaard et al. (2006) also informed the outcome mild exacerbation. 
The RR was 0.86 (0.72 to 1.04).6 

d. The AHRQ evidence report only evaluated asthma control based on validated scales. No studies informed the outcome of asthma 
control using validated scales. During the guideline development process, the guideline panel reviewed studies that reported 
asthma symptoms using various non-validated symptom scales and the panel found one study in which night-time awakenings 
differed between groups and favored the intervention. 

Harms 

Two studies reported growth results in children 4–11, both favoring single maintenance and relief therapy (SMART) over regular 
higher dose ICS therapy. Bisgaard et al. (2006) reported an adjusted mean difference in growth of 1.0 cm between individuals with 
asthma receiving budesonide/formoterol SMART versus those receiving a fixed higher dose of budesonide and as needed SABA (95% 
CI, 0.3 to 1.7; P=0.0054).6 O’Byrne et al. (2005) also found a mean difference in growth of 1.0 cm between children treated with 
budesonide/formoterol SMART versus those treated with a fixed higher dose of budesonide plus as needed SABA (95% CI, 0.3, 1.7; 
P=0.0054).5 In both studies, no differences in growth were noted between individuals with asthma receiving SMART and those 
receiving regular budesonide/formoterol and as needed SABA for relief. No differences in serious adverse effects between groups 
were reported in the 11 studies that described this outcome2,3,5,7-14  
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New Evidence 

Yes15 
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Evidence to Decision Table XIX. ICS and LABA for Controller and Quick Relief Compared With ICS and LABA Controller 
in Individuals With Persistent Asthma 

BACKGROUND Scheduled, daily dosing of inhaled corticosteroids (ICS) is the preferred pharmacologic controller therapy for 
persistent asthma in individuals of all ages.1 EPR-3, published in 2007, suggested that intermittent ICS dosing 
schedules may be useful in some settings, but the evidence at that time was insufficient to support the 
recommendation beyond experts’ consensus.1 In 2015, the NAEPPCC Expert Panel determined that a sufficient 
number of studies had been published on intermittent ICS dosing to warrant a systematic literature review. This 
Evidence to Decision table addresses ICS with long-acting beta agonists (LABA) used as both controller and 
quick relief therapy compared with ICS with LABA used as controller therapy with short-acting beta agonists 
(SABA) as quick relief therapy in children ages 5 years and older and adults with persistent asthma.  

Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small  
• Moderate 
• Large† 
• Varies 
• Don't know 

There was a 32% reduction in exacerbations 
(standard composite outcome) across 5 RCTs 
compared with same ICS dose ICS/LABA in 
youth ages 12 older and adults with asthma. There 
was a 72% reduction in one moderate certainty 
study in children ages 4–11. There was a lesser 
reduction (25%) across 2 RCTs compared with 
higher ICS dose ICS/LABA in youth ages 12 older 
and adults with asthma and no difference in 
asthma control or quality of life in those studies. 
The results of one new study with the same dose 
ICS in adults are consistent. There are no data on 
similar comparison in children ages 4–11.  

†Chosen judgment 
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Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small 
• Trivial† 
• Varies 
• Don't know 

Growth data showed no differences between 
groups for this comparison, and there were no 
differences between groups in serious adverse 
effects. 

Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low 
• Moderate 
• High† 
• No included studies 

The overall certainty of the evidence is HIGH 
(youth ages 12 older and adults; same ICS dose 
ICS/LABA; higher ICS dose ICS/LABA). 

The overall certainty of the evidence is 
MODERATE (children ages 4–11; same ICS 
dose ICS/LABA). 

The overall certainty of the evidence is LOW 
(youth ages 12 older and adults; lower ICS dose 
ICS/LABA). 

†Chosen judgment  DRAFT
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Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability 

• Probably no important 
uncertainty or 
variability 

• No important 
uncertainty or 
variability† 

There is no important uncertainty or variability in 
how much people value the main outcomes. 

Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison 

• Probably favors the 
intervention 

• Favors the 
intervention†

• Varies 
• Don't know 

There is substantial benefit regarding 
exacerbations and trivial undesirable effects for 
youth ages 12 and older and adults. There are 
consistent results from one study compared with 
same dose ICS in children ages 4–11. A smaller 
effect size for exacerbations was found in the 
comparison with higher dose ICS/LABA, and no 
difference in asthma control or quality of life was 
found compared with higher dose ICS/LABA. 

†Chosen judgment 
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Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes†

• Varies 
• Don't know 

Single inhaler for control and relief would seem to 
be acceptable to individuals with asthma and 
providers, and no regulatory barriers (e.g. black 
box warning) exist (although use as needed is not 
an approved indication for ICS/LABA) 

Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes† 
• Varies 
• Don't know 

Cost could be a consideration for some individuals 
with asthma if ICS/LABA is substantially more 
expensive than SABA, either privately or based on 
insurance coverage. 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced 
• Probably no impact 
• Probably increased† 
• Increased 
• Varies 
• Don't know 

Exacerbations are more common in ethnic 
minorities and individuals with asthma with 
lower socioeconomic status; thus, reductions in 
exacerbations by an intervention would possibly 
disproportionately affect such individuals with 
asthma. In contrast, access to care may be less in 
such individuals with asthma, potentially limiting 
the benefit of the intervention. 

†Chosen judgment  
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Evidence Summary: ICS and LABA for Controller and Quick Relief Compared With ICS and LABA Controller and SABA 
Quick Relief at the Same Comparative ICS Dose in Children Ages 4–11 With Persistent Asthmaa 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk with ICS 
and LABA 

Controller and 
SABA Quick 

Relief (Same ICS 
Dose) or n 

Risk Difference or Mean 
Difference With  

ICS and LABA Controller 
and Quick Relief 

Exacerbations (Critical outcome) 
Requiring hospitalization, 
systemic corticosteroids, ED 
visit, or increase in ICS or  
other medications  
(composite outcome)b  
 
Follow-up: 52 weeks 

235c 
(1 RCT)2 MODERATEd 

RR 0.28 
(0.14 to 

0.53) 
36/117 (30.8%) 

Favors intervention 
10/118 (8.5%) 

222 fewer per 1,000 
(from 265 fewer to 145 

fewer) 

Asthma Control (Critical outcome) 
Not reported 
Quality of Life (Critical outcome) 
Not reported 

Abbreviations: CI, confidence interval; ED, emergency department; ICS, inhaled corticosteroids; LABA, long-acting beta agonist; 
PEF, peak expiratory flow; RCT, randomized controlled trial; RR, relative risk; SABA, short-acting beta agonist. 

Explanations 
a. Bisgaard et al. (2006) is the only RCT to inform this intervention/comparator.2 This is an a priori subgroup analysis published 

separately. 
b. No studies provide data for the individual exacerbation outcomes (exacerbations requiring systemic corticosteroids, asthma-related 

hospitalizations, or asthma-related ED visits). Bisgaard et al. (2006) also informs composite exacerbation outcome with PEF <70% 
(exacerbations requiring systemic corticosteroids, hospitalizations, ED visit, increase in ICS visit or other medications, or PEF 
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<70%). The RR is 0.38 (0.23 to 0.63). Bisgaard et al. (2006) also informs the outcome mild exacerbation. The RR is 0.75 (0.64 to 
0.88).2 

c. During the clinical guideline development process, Bisgaard et al. (2006) was reviewed and it was determined the analyzed sample 
size for the two relevant treatment groups is 235.2  

d. Based on the AHRQ evidence report, this outcome was rated down for indirectness because Bisgaard et al. (2006) used a dose 
lower than that approved in the package insert and below what EPR-3 considers “low dose” for this age group.2 

Evidence Summary: ICS and LABA for Controller and Quick Relief Compared With ICS and LABA Controller and SABA 
Quick Relief at the Same Comparative ICS Dose in Youth Ages 12 and Older and Adults With Persistent Asthma 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk with ICS 
and LABA 

Controller and 
SABA  

Quick Relief  
(Same ICS Dose) 

or n 

Risk Difference with ICS 
and LABA Controller and 

Quick Relief 

Exacerbations (Critical outcome)  
Requiring systemic 
corticosteroids 
 
Follow-up: 48 to 52 weeks 

3792 
(2 RCTs)3,4 HIGH 

RR 0.70  
(0.57 to 

0.86) 
311/1891 (16.4%) 

Favors intervention 
 219/1901 (11.5%) 
49 fewer per 1,000 

(from 71 fewer to 23 fewer) 

Requiring hospitalization 
 
 
Follow-up: 24 to 52 weeks 

2394a 
(2 RCTs)3,5 MODERATEb 

RR 0.39  
(0.18 to 

0.85) 
35/1194 (2.9%) 

Favors intervention  
13/1200 (1.1%) 

18 fewer per 1,000 
(from 24 fewer to 4 fewer) 

Requiring ED visit 
 
 
Follow-up: 52 weeks 

2091 
(1 RCT)3 HIGH 

RR 0.74 
(0.59 to 

0.93) 
151/1042 (14.5%) 

Favors intervention  
112/1049 (10.7%) 
38 fewer per 1,000 

(from 59 fewer to 10 fewer) 
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Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk with ICS 
and LABA 

Controller and 
SABA  

Quick Relief  
(Same ICS Dose) 

or n 

Risk Difference with ICS 
and LABA Controller and 

Quick Relief 

Requiring systemic 
corticosteroid, 
hospitalization,  
or ED visit (composite)c,d 
 
Follow-up: 24 to 52 weeks 

8483 
(5 RCTs)3-7 

 
HIGH 

RR 0.68 
(0.58 to 

0.80) 
843/4257 (19.8%) 

Favors intervention  
572/4226 (13.5%) 
63 fewer per 1,000 

(from 83 fewer to 40 fewer) 

Asthma Control (Critical outcome) 

ACQ-5 responder, defined as 
reduction ≥0.5e 
 
Follow-up: 12 months 

2091 
(1 RCT)3 HIGH 

RR 1.14 
(1.05 to 

1.24) 

511/1042 
(49.0%) 

Favors intervention 
587/1049 (56.0%) 
69 more per 1,000 

(from 25 more to 118 more) 

Quality of Life (Critical outcome) 
Not reported 

Abbreviations: ACQ-5, Asthma Control Questionnaire 5; ACT, Asthma Control Test; CI, confidence interval; ED, emergency 
department; ICS, inhaled corticosteroids; LABA, long-acting beta agonist; MD, mean difference; RCT, randomized controlled trial; 
RR, relative risk; Based on the AHRQ evidence report, this outcome was rated. 
 
 
Explanations 
a. During the guideline development process, Atienza et al. (2013) and Patel et al. (2013) were reviewed and it was determined the 

analyzed sample size for this outcome is 2394.3,5  
b. Based on the AHRQ evidence report, this outcome was rated down for inconsistency because the point estimates varied across the 

two studies. 
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c. There are data for other composite exacerbation outcomes. Data from 5 RCT for the composite exacerbation outcome (requiring 
hospitalization or ED visit) have a pooled RR of 0.69 (0.63 to 0.76). Data from 1 RCT for the composite exacerbation outcome 
(requiring systemic corticosteroid, hospitalization, ED, or unscheduled visit) have an RR of 0.79 (0.65 to 0.95). Three RCT also 
inform the outcome mild exacerbation. The pooled RR is 0.94 (0.81 to 1.09). One RCT also reports no exacerbations required 
intubation. 

d. The AHRQ evidence report includes a sixth RCT, O'Byrne et al. (2005), only in a sensitivity analysis for the main composite 
exacerbation outcome because O’Byrne et al. (2005) enrolled individuals with asthma ages 4–80 years old. The sensitivity analysis 
adding O’Byrne et al. (2005) has a pooled RR of 0.65 (0.55 to 0.77).8 

e. There are data for asthma control as a continuous outcome. Data from 3 RCT for ACQ-5 have a pooled MD of 0.16 less (0.39 less 
to 0.06 more). Data from 1 RCT for ACT have a MD of 6.3 more (5.15 more to 7.45 more).  
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Evidence Summary: ICS and LABA for Controller and Quick Relief Compared With ICS and LABA Controller With SABA 
Quick Relief at a Higher Comparative ICS Dose in Youth Ages 12 and Older and Adults With Persistent Asthma 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With ICS 
and LABA 

Controller and 
SABA Quick 

Relief (Higher 
ICS Dose) 

or n 

Risk Difference with ICS 
and LABA Controller and 

Quick Relief 

Exacerbations (Critical outcome) 
Requiring systemic 
corticosteroidsa 
 
Follow-up: 24 weeks 

2304 
(1 RCT)9 MODERATEb 

RR 0.82 
(0.62 to 

1.07) 
 No difference 

Requiring systemic 
corticosteroids, 
hospitalization, or ED visit 
(composite outcome)c 
 
Follow-up: 24 weeks 

6742 
(2 RCTs)9,10 HIGH 

RR 0.75 
(0.59 to 

0.96) 

394/3371 
(11.7%) 

Favors intervention 
296/3371 (8.8%) 

29 fewer per 1,000 
(from 48 fewer to 5 fewer) 

 

Asthma Control (Critical outcome) 
ACQ-5  
(MID ≥18 years old: 0.5 
points)  
 
 
 
Follow-up: 24 weeks 

 6559 
(2 RCTs)9,10 HIGH - 

No difference 
MD 0.02 lower 

(0.07 lower to 0.04 higher)9 
MD 0.02 lower 

(0.08 lower to 0.05 higher)10 
MD 0.03 higher 

(0.03 lower to 0.09 higher)10 
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Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With ICS 
and LABA 

Controller and 
SABA Quick 

Relief (Higher 
ICS Dose) 

or n 

Risk Difference with ICS 
and LABA Controller and 

Quick Relief 

Quality of Life (Critical outcome) 
AQLQ  
1–7 severe to no impairment  
(MID: 0.5 points) 
 
 
Follow-up: 24 weeks 

4270 
(1 RCT)10 HIGH - 

No difference 
- 

MD 0.01 higher 
(0.07 lower to 0.08 higher)10 

MD 0.02 lower 
(0.09 lower to 0.06 higher)10 

Abbreviations: ACQ-5, Asthma Control Questionnaire 5; ACT, Asthma Control Test; AQLQ, Asthma Quality of Life Questionnaire; 
CI, confidence interval; ED, emergency department; ICS, inhaled corticosteroids; LABA, long-acting beta agonist; MD, mean 
difference; MID, minimally important difference; RCT, randomized controlled trial; RR, relative risk. 

Explanations 
a. During the clinical guideline development process, the Expert Panel reviewed Bousquet et al. (2007) and was not able to find the 

corresponding raw data to this result.9  
b. The Expert Panel rated this outcome down for imprecision because the confidence interval overlaps null effect and demonstrates 

benefit and harm. 
c. There is data for the composite exacerbation outcome (exacerbations requiring hospitalizations or ED visit). Data from 3 RCT 

have a pooled RR of 0.76 (0.46 to 1.25). One three-arm RCT also informs the outcome mild exacerbation. The two separate 
comparisons have RR of 0.97 (0.91 to 1.04) and 1.04 (0.97 to 1.11).10  
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Evidence Summary: ICS and LABA for Controller and Quick Relief Compared With ICS and LABA Controller With SABA 
Quick Relief at a Lower Comparative ICS Dose in Youth Ages 12 and Older and Adults With Persistent Asthma 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk with ICS and 
LABA Controller 
and SABA Quick 

Relief  
(Lower ICS Dose) 

or n 

Risk Difference with ICS 
and LABA Controller and 

Quick Relief 

Exacerbations (Critical outcome) 
Not Reported 
Asthma control (Critical outcome) 
ACQ-5  
(MID ≥18 years old: 0.5 
points) 
 
Follow-up: 4 weeks 

30 
(1 RCT)11 LOWa,b - n=15 

No difference 
n=15 

MD 0.40 lower  
(0.53 lower to 0.27 lower) 

Quality of Life (Critical outcome) 
Not Reported 

Abbreviations: ACQ-5, Asthma Control Questionnaire 5; CI, confidence interval; ICS, inhaled corticosteroids; LABA, long-acting 
beta agonist; MD, mean difference; MID, minimally important difference; RCT, randomized controlled trial; SABA, short-acting beta 
agonist. 

Explanations 
a. The AHRQ evidence report rated this outcome down for risk of bias because Hozawa et al. (2016) was open-label and had unclear 

risk of bias for several domains.11  
b. The AHRQ evidence report rated this outcome down for imprecision because the confidence interval overlaps the clinically 

relevant threshold. 
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Harms  

Two studies reported growth results in children ages 4–11; both favored single maintenance and relief therapy (SMART) over regular 
higher dose ICS therapy. Bisgaard et al. (2006) reported an adjusted mean difference in growth of 1.0 cm between individuals with 
asthma receiving budesonide/formoterol SMART versus those receiving a fixed higher dose of budesonide and as needed SABA (95% 
CI, 0.3 to 1.7; P=0.0054).2 O’Byrne et al. (2005) also found a mean difference in growth of 1.0 cm between children treated with 
budesonide/formoterol SMART versus those treated with a fixed higher dose of budesonide plus as needed SABA (95% CI, 0.3, 1.7; 
P=0.0054).8 In both studies, no differences in growth were noted between patients receiving SMART and those receiving regular 
budesonide/formoterol and as needed SABA for relief. No differences in serious adverse effects between groups were reported in the 
11 studies that describe this outcome.3,6-9,12-17  

New Evidence 

Yes18 

References 

1. National Asthma Education and Prevention Program. Third Expert Panel on the Diagnosis and Management of Asthma. Expert 
Panel Report 3: Guidelines for the Diagnosis and Management of Asthma. Bethesda, Maryland: National Heart, Lung, and 
Blood Institute (US). Aug. 2007. 440 pp. https://www.ncbi.nlm.nih.gov/books/NBK7232/.  

2. Bisgaard H, Le Roux P, Bjamer D, Dymek A, Vermeulen JH, Hultquist C. Budesonide/formoterol maintenance plus reliever 
therapy: a new strategy in pediatric asthma. Chest. 2006;130(6):1733-43. 

3. Atienza T, Aquino T, Fernandez M, Boonsawat W, Kawai M, Kudo T, et al. Budesonide/formoterol maintenance and reliever 
therapy via Turbuhaler versus fixed-dose budesonide/formoterol plus terbutaline in patients with asthma: phase III study results. 
Respirology. 2013;18(2):354-63. 

4. Papi A, Corradi M, Pigeon-Francisco C, Baronio R, Siergiejko Z, Petruzzelli S, et al. Beclometasone-formoterol as maintenance 
and reliever treatment in patients with asthma: a double-blind, randomised controlled trial. Lancet Respir Med. 2013;1(1):23-
31. 

DRAFT

https://www.ncbi.nlm.nih.gov/books/NBK7232/


   

Draft Report for Public Comment, December 2019  281 
 

5. Patel M, Pilcher J, Pritchard A, Perrin K, Travers J, Shaw D, et al. Efficacy and safety of maintenance and reliever combination 
budesonide-formoterol inhaler in patients with asthma at risk of severe exacerbations: a randomised controlled trial. Lancet 
Respir Med. 2013;1(1):32-42. 

6. Rabe KF, Atienza T, Magyar P, Larsson P, Jorup C, Lalloo UG. Effect of budesonide in combination with formoterol for 
reliever therapy in asthma exacerbations: a randomised controlled, double-blind study. Lancet. 2006;368(9537):744-53. 

7. Vogelmeier C, D'Urzo A, Pauwels R, Merino JM, Jaspal M, Boutet S, et al. Budesonide/formoterol maintenance and reliever 
therapy: an effective asthma treatment option? Eur Respir J. 2005;26(5):819-28. 

8. O'Byrne PM, Bisgaard H, Godard PP, Pistolesi M, Palmqvist M, Zhu Y, et al. Budesonide/formoterol combination therapy as 
both maintenance and reliever medication in asthma. Am J Respir Crit Care Med. 2005;171(2):129-36. 

9. Bousquet J, Boulet LP, Peters MJ, Magnussen H, Quiralte J, Martinez-Aguilar NE, et al. Budesonide/formoterol for 
maintenance and relief in uncontrolled asthma vs. high-dose salmeterol/fluticasone. Respir Med. 2007;101(12):2437-46. 

10. Kuna P, Peters MJ, Manjra AI, Jorup C, Naya IP, Martinez-Jimenez NE, et al. Effect of budesonide/formoterol maintenance 
and reliever therapy on asthma exacerbations. Int J Clin Pract. 2007;61(5):725-36. 

11. Hozawa S, Terada M, Haruta Y, Hozawa M. Comparison of early effects of budesonide/formoterol maintenance and reliever 
therapy with fluticasone furoate/vilanterol for asthma patients requiring step-up from inhaled corticosteroid monotherapy. Pulm 
Pharmacol Ther. 2016;37:15-23. 

12. Kardos P. Budesonide/formoterol maintenance and reliever therapy versus free-combination therapy for asthma: a real-life 
study. Pneumologie. 2013;67(8):463-70. 

13. Lundborg M, Wille S, Bjermer L, Tilling B, Lundgren M, Telg G, et al. Maintenance plus reliever budesonide/formoterol 
compared with a higher maintenance dose of budesonide/formoterol plus formoterol as reliever in asthma: an efficacy and cost-
effectiveness study. Curr Med Res Opin. 2006;22(5):809-21. 

14. Quirce S, Barcina C, Plaza V, Calvo E, Munoz M, Ampudia R, et al. A comparison of budesonide/formoterol maintenance and 
reliever therapy versus conventional best practice in asthma management in Spain. J Asthma. 2011;48(8):839-47. 

15. Riemersma RA, Postma D, van der Molen T. Budesonide/formoterol maintenance and reliever therapy in primary care asthma 
management: effects on bronchial hyperresponsiveness and asthma control. Prim Care Respir J. 2012;21(1):50-6. 

DRAFT



   

Draft Report for Public Comment, December 2019  282 
 

16. Scicchitano R, Aalbers R, Ukena D, Manjra A, Fouquert L, Centanni S, et al. Efficacy and safety of budesonide/formoterol 
single inhaler therapy versus a higher dose of budesonide in moderate to severe asthma. Curr Med Res Opin. 2004;20(9):1403-
18. 

17. Stallberg B, Ekstrom T, Neij F, Olsson P, Skoogh BE, Wennergren G, et al. A real-life cost-effectiveness evaluation of 
budesonide/formoterol maintenance and reliever therapy in asthma. Respir Med. 2008;102(10):1360-70. 

18. Pilcher J, Patel M, Pritchard A, Thayabaran D, Ebmeier S, Shaw D, et al. Beta-agonist overuse and delay in obtaining medical 
review in high risk asthma: a secondary analysis of data from a randomised controlled trial. NPJ Prim Care Respir Med. 
2017;27(1):33. 

DRAFT



   

Draft Report for Public Comment, December 2019  283 
 

Evidence to Decision Table XX. LAMA as Add-on to ICS Controller Compared With Montelukast as Add-on to ICS 
Controller in Youth Ages 12 and Older and Adults With Uncontrolled Persistent Asthma

BACKGROUND Long-acting muscarinic antagonists (LAMA) represent a pharmacologic class of long-acting bronchodilators. 
The role of LAMA in the treatment of asthma was not addressed in the EPR-3 asthma guidelines. Since the 
publication of EPR-3, a number of trials have investigated LAMA as a controller therapy for asthma. In February 
2017, the FDA approved tiotropium bromide for the long-term, once-daily maintenance (controller) treatment of 
asthma in individuals ages 6 and older.1 Most of the studies described in this Evidence to Decision table used 
tiotropium bromide as the intervention. 

Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial†

• Small  
• Moderate 
• Large 
• Varies 
• Don't know 

There are no data on critical outcomes 
(exacerbations, asthma control, asthma quality of 
life). There is no evidence of a desirable effect for 
the outcome of rescue medication use. 

†Chosen judgment  
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Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small 
• Trivial† 
• Varies 
• Don't know 

There appears to be a similar rate of undesirable 
effects in one study directly comparing the 
addition of montelukast versus LAMA as add-on 
therapy to ICS. 

There was considerable discussion about the 
harms noted in an additional clinical effectiveness 
trial comparing open-label ICS+LAMA vs. 
ICS+LABA2 in approximately 1,000 Black 
participants and whether the findings were 
relevant to this question. In the Wechsler trial,2
there were 2 asthma-related deaths in the 
ICS+LAMA group (vs. 0 in the ICS+LABA 
group; p=0.25), and the adjusted rates of asthma-
related hospitalizations per patient per year were 
0.046 in the ICS+LAMA group vs. 0.018 in the 
ICS+LABA group (RR, 2.60 [95% CI, 1.14 to 
5.91], P=0.02). Most members of the NAEPPCC 
Expert Panel concluded that the excess harms in 
the ICS+LAMA group were not applicable to this 
question, because the comparison for this question 
was between ICS+LAMA and ICS+montelukast, 
not between ICS+LAMA and ICS+LABA.  

Furthermore, while the number of deaths in the 
ICS+LAMA group was higher than expected 
based on CDC data on the number of asthma-
related deaths among Blacks, the CDC estimates 
are based on the number of asthma-related deaths 
per 100,000 African Americans, not per 100,000 
African Americans with asthma.3

†Chosen judgment 
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Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low† 
• Low 
• Moderate 
• High 
• No included studies 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability 

• Probably no 
important uncertainty 
or variability† 

• No important 
uncertainty or 
variability 

The Expert Panel felt there was probably no 
important uncertainty or variability in how much 
people value the main outcomes. 

†Chosen judgment  DRAFT
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison† 

• Probably favors the 
intervention 

• Favors the intervention 
• Varies 
• Don't know 

There is no evidence to suggest beneficial effects 
for critical outcomes, and the effect for one non-
critical outcome was inconclusive. 

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No 
• Probably no 
• Probably yes 
• Yes 
• Varies 
• Don't know†  

There is insufficient evidence to be able to 
determine acceptability of the intervention.  

†Chosen judgment  DRAFT
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

Although the intervention is technically feasible, 
there is no evidence it is effective. 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced 
• Probably no impact† 
• Probably increased 
• Increased 
• Varies 
• Don't know 

The intervention is unlikely to have an impact on 
health equity. 

†Chosen judgment  DRAFT
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Evidence Summary: LAMA as Add-on to ICS Controller Compared With Montelukast as Add-on to ICS Controller in Youth  
Ages 12 and Older and Adults With Uncontrolled Persistent Asthma

Outcomes 

No. of 
Participants 

(No. of 
Studies) 

Certainty 
of 

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Montelukast 

as Add-on  
to ICS 

Controller  
or n 

Risk Difference or Mean 
Difference LAMA as Add-on to 

ICS Controller 

Exacerbations (Critical outcome) 

Requiring treatment with 
systemic corticosteroids Not reported

Requiring oral corticosteroids or 
other asthma medication Not reported 

Asthma Control (Critical outcome) 
Using responder definition for 
ACT-7  
0–6 no impairment to maximum 
(MID: 0.5 points)  

Not reported

Quality of Life (Critical outcome) 
AQLQ 
1–7 severe to no impairment  
(MID ≥18 years: 0.5 points) 

Not reported 

Rescue Medication Use (Important outcome) 
MID -0.81puffs/day  
 
Follow-up: 12.9 to 25.7 weeks  

153 
(1 RCT)4,5  LOWa,b  MD 1.19 puffs per day more  

(0.88 more to 1.50 more)5,c 

Abbreviations: ACT, Asthma Control Test; AHRQ, Agency for Healthcare Research and Quality; AQLQ, Asthma Quality of Life 
Questionnaire; CI, confidence interval; ICS, inhaled corticosteroids; LABA, long-acting beta agonist; LAMA, long-acting muscarinic 
antagonist; MD, mean difference; MID, minimally important difference; RCT, randomized controlled trial; RR, relative risk. 
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Explanations 
a. The Expert Panel rated this outcome down one level for risk of bias; specifically blinding of individuals with asthma, personnel, 

and outcome assessors. 
b. The Expert Panel rated this outcome down one level for inconsistency, as confidence intervals were consistent with both benefit 

and harm. 
c. Two publications by Rajanandh et al.4,5 reported findings in participants ages 18–60 years after 6 months of treatment in a 4-arm, 

parallel-group, unmasked, active-comparator trial (N=72 ICS+LAMA, N=68 ICS+LABA (used formoterol), N=81 
montelukast+ICS, and N=76 doxofylline+ICS). These results were limited to the 297 of 362 participants who completed the 6-
month study. The 2015 report appears to be an extension of findings reported in 2014,4 which presented a more limited set of 
outcomes after 123 participants had completed a 90-day follow-up period. No data for any of the critical patient-important 
outcomes was reported.  

Harms 

With respect to harms, there appears to be a similar rate of undesirable effects in the one study directly comparing the addition of 
montelukast vs. LAMA as add-on therapy to ICS. Specifically, there were no author-defined serious adverse events in the study 
(hospitalizations for asthma), but the authors reported that the number of adverse events (AE) overall were similar across the 4 groups: 
10 in the ICS+LAMA group (dry mouth was the most common AE and occurred in 5 individuals with asthma), 6 in the ICS+LABA 
group (oral candidiasis was the most common AE and occurred in 2 individuals with asthma), 7 in the montelukast+ICS group 
(headache was the most common AE and occurred in 4 individuals with asthma), and 8 in doxofylline+ICS group (nausea, 
palpitations, and insomnia were the most common and reported in 2 individuals with asthma for each adverse event). It was unclear 
whether some individuals with asthma reported more than one AE, and the number of unique individuals with asthma who had one or 
more AEs in this study was not reported. 

Authors of an additional study limited to Blacks in the United States ages 18–75 years ("BELT" study) reported findings after a 
maximum of 18 months of follow-up (depending on date of enrollment) in a 2-arm parallel-group unmasked active-comparator trial 
(N=532 ICS+LAMA, N=538 ICS+LABA).2 This was a real-world effectiveness trial, and not a blinded study. Each group was 
provided 2 inhalers, 1 per medicine. Participants in the ICS+LAMA group were asked to take 2 inhalers (ICS and LAMA) in the 
morning and 1 at night (ICS). Participants in the ICS+LABA group were asked to take 2 inhalers twice per day. The authors reported 
that the proportion of individuals with asthma with all-cause AE and serious adverse event did not differ significantly in the 2 groups 
(ICS+LAMA 3%, ICS+LABA 2%, P=0.16). However, there were 19 asthma-related hospitalizations in the ICS+LAMA group vs. 10 
in the ICS+LABA group, P=0.09; the adjusted rates of asthma-related hospitalizations were higher in the ICS+LAMA group (RR 2.6, 
95% CI 1.14 to 5.91, P=0.02). There were 3 deaths in the ICS+LAMA group (1 attributed to being non-adherent to asthma study 
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medicines, 1 attributed to an "asthma attack" despite being adherent to asthma study medicines, 1 attributed to heart failure) and 0 
deaths in the ICS+LABA group (P=0.12); there were 2 (2/532, 0.38%) asthma-related deaths in the ICS+LAMA group and 0 (0/538, 
0.0%) asthma-related deaths in the ICS+LABA group (P=0.25).  

By way of comparison, according to a 2019 CDC report, Blacks have a 2-fold higher risk of asthma-related deaths than Whites (2.2 
asthma-related deaths per 100,000 population [0.002%] in non-Hispanic Blacks vs. 1.0 asthma-related deaths per 100,000 population 
in non-Hispanic Whites [0.001%].3 Additional data on rates of asthma-related deaths come from 3 FDA-required 6-month randomized 
double-blind active-controlled clinical safety trials in 35,089 adolescents and adults with asthma, in which there were 2 asthma-related 
deaths (2/35,089, 0.006%).6 Both asthma-related deaths occurred in the ICS+LABA group (2/17,537 [0.01%]); there were 0 asthma-
related deaths (0/17,552, [0.0%]) in the ICS only group. In these same 3 studies, there were 115 asthma-related hospitalizations vs. 
105 asthma-related hospitalizations in the ICS+LABA and ICS only groups, respectively.   

In summary, the findings in the BELT study indicate 2.6-fold the rate of asthma-related hospitalizations in the ICS+LAMA group vs. 
ICS+LABA. Also, the number of hospitalizations in the ICS+LAMA group in the BELT study (3.6 per 100 persons) is higher than the 
rate observed in the FDA-required safety studies in the ICS+LABA group (0.6 per 100 persons).6 While there were few asthma-related 
deaths in the BELT study (2 of 1,070 total participants), both deaths occurred in the ICS+LAMA group (2/532, 0.38%); also, the 
proportion of asthma-related deaths in the ICS+LAMA group is 38-fold the number observed in ICS+LABA group in the FDA-
required safety studies.  

Although there were no apparent differences in the frequency of serious AE in the efficacy trials, the panel was particularly concerned 
about the findings in the real world effectiveness trial, as it could more closely mimic clinical practice. In conclusion, there is a higher 
frequency of AE in the LAMA group compared to the LABA group (though not statistically significant). However, most members of 
the Expert Panel concluded that the excess harms noted in the ICS+LAMA group in the BELT study were not applicable to this key 
question: ICS plus inhaled LAMA vs. ICS+montelukast. 

New Evidence 

No. 
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Evidence to Decision Table XXI. LAMA as Add-on to ICS Controller Compared With Placebo in Youth Ages 12 and Older  
and Adults With Uncontrolled Persistent Asthma

BACKGROUND Long-acting muscarinic antagonists (LAMA) represent a pharmacologic class of long-acting bronchodilators. 
The role of LAMA in the treatment of asthma was not addressed in the EPR-3 asthma guidelines. Since the 
publication of EPR-3, a number of trials have investigated LAMA as a controller therapy for asthma. In February 
2017, the FDA approved tiotropium bromide for the long-term, once-daily maintenance (controller) treatment of 
asthma in individuals ages 6 and older.1 Most of the studies described in this Evidence to Decision table used 
tiotropium bromide as the intervention. 

Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small†  
• Moderate 
• Large 
• Varies 
• Don't know 

LAMA as add-on to ICS controller has a small 
benefit in reducing exacerbations compared to 
placebo (24 fewer per 1,000, 95% CI; 38 fewer to 
6 fewer per 1,000). There was no difference in 
effects on asthma control nor quality of life. The 
panel concluded that the desirable effects of add-
on LAMA to be small. 

The judgment about the size of the desirable 
effects is subjective, since there are no established 
standards about what defines a “trivial” vs. 
“small” vs. “moderate” reduction in exacerbations. 
More research to define the minimum important 
difference for exacerbations is needed. 

†Chosen judgment  DRAFT
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Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small 
• Trivial† 
• Varies 
• Don't know 

There was no difference in serious adverse events 
among 3,065 participants enrolled in 6 efficacy 
trials comparing ICS+LAMA vs. ICS+placebo. 
Also, there were no deaths in these 6 efficacy 
trials. Importantly, the efficacy trials excluded 
participants with a history of glaucoma and 
urinary retention. The Expert Panel concluded 
that the undesirable effects were trivial. 

There was considerable discussion about the 
harms noted in an additional clinical effectiveness 
trial comparing open-label ICS+LAMA vs. 
ICS+LABA2 in approximately 1,000 African-
American participants and whether the findings 
were relevant to this key question. In the Wechsler 
trial,2 there were two asthma-related deaths in the 
ICS+LAMA group (vs. 0 in the ICS+LABA 
group; P=0.25), and the adjusted rates of asthma-
related hospitalizations per individual with asthma 
per year were 0.046 in the ICS+LAMA group vs. 
0.018 in the ICS+LABA group (RR, 2.60 [95% 
CI, 1.14 to 5.91], P=0.02). Most members of the 
Expert Panel concluded that the excess harms in 
the ICS+LAMA group were not applicable to 
Question 2a, because the comparison for Question 
2a was between ICS+LAMA and ICS/placebo, not 
between ICS+LAMA and ICS+LABA.  
 
Furthermore, while the number of deaths in the 
ICS+LAMA group was higher than expected 
based on CDC data on the number of asthma-
related deaths among Blacks, the CDC estimates 
are based on the number of asthma-related deaths 
per 100,000 African Americans, not per 100,000 
African Americans with asthma.3

†Chosen judgment 
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Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low 
• Moderate† 
• High 
• No included studies 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability 

• Probably no 
important uncertainty 
or variability† 

• No important 
uncertainty or 
variability 

There is probably no uncertainty or variability in 
how much people value the main outcomes. 
However, since LAMA reduce exacerbations but 
do not affect asthma control or quality of life, if 
an individual with asthma places more value on 
asthma control or quality of life than on 
exacerbations, the addition of LAMA is not likely 
to achieve the individual’s desired goal. 

There are published minimal important differences 
(MID) for asthma control and asthma quality of 
life measures, but there is no established standard 
for assessing the MID for exacerbations. More 
research to define the minimum important 
difference for exacerbations is needed. 

†Chosen judgment DRAFT
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison 

• Probably favors the 
intervention† 

• Favors the intervention 
• Varies 
• Don't know 

The difference in desirable outcomes was small 
and there was a trivial concern about undesirable 
effects related to the addition of LAMA to ICS 
vs. addition of placebo to ICS. 

The small effect on desirable outcomes was 
driven entirely by a reduction in exacerbations, 
and there was no effect on asthma control or 
asthma quality of life. 

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

The limited evidence of benefit may reduce 
acceptability to individuals with asthma and other 
stakeholders who place less value on 
exacerbations than on asthma control or quality of 
life. 

†Chosen judgment  DRAFT
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes† 
• Varies 
• Don't know 

There is no evidence to suggest that 
implementation is not feasible. 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced 
• Probably no impact† 
• Probably increased 
• Increased 
• Varies 
• Don't know 

There is no evidence that this intervention would 
affect health equity. 

†Chosen judgment  DRAFT
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Evidence Summary: LAMA as Add-on to ICS Controller Compared With Placebo in Youth Ages 12 and Older and Adults  
With Uncontrolled Persistent Asthma

Outcomes 

No. of 
Participants 

(No. of 
Studies) 

Certainty 
of 

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Placebo or n

Risk Difference or Mean 
Difference LAMA as Add-on to 

ICS Controller 
Exacerbations (Critical outcome) 

Requiring treatment with 
systemic corticosteroids 

Follow-up: 2 weeks (15 
days) to 48 weeks 

3,036 
(5 RCTs)4-8 

MODERATEa RR 0.67 
(0.48 to 

0.92) 

7.4% 
(74/1006) 

Favors Intervention 
4.2% (86/2,030) 

24 fewer per 1,000 
(from 38 fewer to 6 fewer) 

Requiring ED visits, 
outpatient visits, or 
hospitalizations 

Not reportedb 

Asthma Control (Critical outcome) 
Using responder 
definition for ACQ-7d, 
decrease in score by ≥0.5  

Follow-up: 2 weeks (15 
days) to 48 weeks 

2,680 
(5 RCTs)5-9 MODERATEc

RR 1.08 
(0.96 to 

1.21) 
61.0% (527/864) 

No difference 
67.0% (1,217/1,816) 
49 more per 1,000 

(from 24 fewer to 128 
more) 

Quality of Life (Critical outcome) 
AQLQ  
1–7 severe to no 
impairment  
(MID ≥18 years: 0.5 
points) 

Follow-up: 24 weeks  

1,461 
(2 RCTs)6 HIGH - 

No difference 
Kerstjens 2015, Trial 1, MD 0.07 (-0.06 to 0.20) 
Kerstjens 2015, Trial 2, MD 0.11 (-0.03 to 0.25) 
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Outcomes 

No. of 
Participants 

(No. of 
Studies) 

Certainty 
of 

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Placebo or n 

Risk Difference or Mean 
Difference LAMA as Add-on to 

ICS Controller 
Important Outcomes 
Rescue medication use, 
as measured by 
difference in mean puffs 
in 24 hours 
 
Follow-up: 2 to 52 weeks  

3,104 
(7 RCTs)5-9 HIGHd - n=2,110 

No difference 
n=994 

MD 0.08 puffs/day fewer 
(0.23 fewer to 0.07 more) 

Mortality 
 
Follow-up: 2 to 52 weeks 

3,065 
(6 RCTs)5-9 

HIGHe  0% (no deaths occurred) 0% (no deaths occurred) 

Abbreviations: AHRQ, Agency for Healthcare Research and Quality; CI, confidence interval; ED, emergency department; ICS, 
inhaled corticosteroids; LAMA, long-acting muscarinic antagonist; MD, mean difference; MID, minimally important difference; PEF, 
peak expiratory flow; RCT, randomized controlled trial; RR, relative risk. 

Explanations 
a. The NAEPPCC Expert Panel rated this outcome down one level for imprecision compared with the AHRQ evidence report (rated 

high) since the confidence intervals crossed the threshold for clinical significance and would have come to different conclusions 
based on the extremes of the confidence interval, which included both potential benefit and harm. 

b. Additional data on the outcome Asthma Worsening was also reported across 3 RCT (n=2420). This was defined as a progressive 
increase in asthma symptoms compared to day-to-day symptoms or a decrease in morning PEF greater than or equal to 30% for 2 
or more days. 22.2% (356/1604) of individuals with asthma in the intervention arm had worsening asthma symptoms as compared 
with 27.3% (223/816) of individuals with asthma in the placebo arm. The pooled RR was 0.81 ((0.68 to 0.97). In absolute terms, 
this translated to 52 fewer per 1,000 (from 87 fewer to 8 fewer). 

c. The AHRQ evidence report authors rated this outcome down one level for inconsistency.
d. The Expert Panel rated this outcome up one level compared with the AHRQ evidence report (rated moderate). 
e. Certainty of evidence was not assessed for this outcome in the AHRQ evidence report. 
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Harms 

The six studies in 3,065 participants comparing the efficacy of LAMA added to ICS versus placebo show a low rate of serious adverse 
events (SAE) and no between group differences in SAE. There were no deaths in these 6 trials.  

Authors of an additional study limited to Blacks in the United States ages 18–75 years (BELT study) reported findings after a 
maximum of 18 months of follow-up (depending on date of enrollment) in a 2-arm parallel-group unmasked active-comparator trial 
(N=532 ICS+LAMA, N=538 ICS+LABA).2 This was a real-world effectiveness trial, and not a blinded study. Each group was 
provided 2 inhalers, 1 per medicine. Participants in the ICS+LAMA group were asked to take 2 inhalers (ICS and LAMA) in the 
morning and 1 at night (ICS). Participants in the ICS+LABA group were asked to take 2 inhalers twice per day. The authors reported 
that the proportion of individuals with asthma with all-cause AE and SAE did not differ significantly in the two groups (ICS+LAMA 
3%, ICS+LABA 2%, P=0.16). However, there were 19 asthma-related hospitalizations in the ICS+LAMA group vs. 10 in the 
ICS+LABA group, P=0.09; the adjusted rates of asthma-related hospitalizations were higher in the ICS+LAMA group (RR 2.6, 95% 
CI 1.14 to 5.91, P=0.02). There were 3 deaths in the ICS+LAMA group (1 attributed to being non-adherent to asthma study 
medicines, 1 attributed to an "asthma attack" despite being adherent to asthma study medicines, 1 attributed to heart failure) and 0 
deaths in the ICS+LABA group (p=0.12); there were 2 (2/532, 0.38%) asthma-related deaths in the ICS+LAMA group and 0 (0/538, 
0.0%) asthma-related deaths in the ICS+LABA group (P=0.25).  

By way of comparison, according to a 2019 CDC report, Blacks have a 2-fold higher risk of asthma-related deaths than Whites (2.2 
asthma-related deaths per 100,000 population [0.002%] in non-Hispanic Blacks vs. 1.0 asthma-related deaths per 100,000 population 
in non-Hispanic Whites [0.001%]; National Vital Statistics Reports, Vol. 68, No. 9, June 24, 2019.3 These CDC data are not directly 
applicable to the risk of asthma-related deaths among individuals with asthma.  

In summary, the findings in the BELT study indicate a 2.6-fold higher rate of asthma-related hospitalizations in the ICS+LAMA group 
vs. the ICS+LABA group. While there were few asthma-related deaths in the BELT study (2 of 1,070 total participants), both deaths 
occurred in the ICS+LAMA group (2/532, 0.38%). However, most members of the Expert Panel concluded that the excess harms 
noted in the ICS+LAMA group in the BELT study were not applicable to question 5.2: ICS+LAMA vs. ICS/placebo.   

New Evidence 

No. 
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Evidence to Decision Table XXII. LAMA as Add-on to ICS Controller Compared With LABA as Add-on to ICS Controller 
in Youth Ages 12 and Older and Adults With Uncontrolled Persistent Asthma 

 
BACKGROUND Long-acting muscarinic antagonists (LAMA) represent a pharmacologic class of long-acting bronchodilators. 

The role of LAMA in the treatment of asthma was not addressed in the EPR-3 asthma guidelines. Since the 
publication of EPR-3, a number of trials have investigated LAMA as a controller therapy for asthma. In 
February 2017, the FDA approved tiotropium bromide for the long-term, once-daily maintenance (controller) 
treatment of asthma in individuals ages 6 and older.1 Most of the studies described in this Evidence to Decision 
table used tiotropium bromide as the intervention. 

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial† 
• Small  
• Moderate 
• Large 
• Varies 
• Don't know 

There is no evidence of a desirable effect for any 
of the critical or important outcomes. 

 
 

†Chosen judgment  
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Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small† 
• Trivial 
• Varies 
• Don't know 

While the efficacy trials suggest a similar rate of 
undesirable effects in those assigned to 
ICS+LABA compared to those assigned to 
ICS+LAMA, the findings in the Blacks and 
Exacerbations on LABA v. Tiotropium (BELT) 
study indicate 2.6-fold the rate of asthma-related 
hospitalizations in the ICS+LAMA group vs. 
ICS+LABA.2 Also, the number of 
hospitalizations in the ICS+LAMA group in the 
BELT study (3.6 per 100 persons) is higher than 
the rate observed in the FDA-required safety 
studies in the ICS+LABA group (0.6 per 100 
persons).  
 
While there were few asthma-related deaths in the 
BELT study (2 out of 1,070 total participants), 
both deaths occurred in the ICS+LAMA group 
(2/532, 0.38%). Also, the proportion of asthma-
related deaths in the ICS+LAMA group is 38-fold 
the number observed in ICS+LABA group in the 
FDA-required safety studies. 

 

†Chosen judgment  DRAFT
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Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low 
• Moderate† 
• High 
• No included studies 

 
 
 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability 

• Probably no 
important uncertainty 
or variability† 

• No important 
uncertainty or 
variability 

There is probably no uncertainty or variability in 
how much individuals with asthma value the 
main outcomes. 
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison† 
• Does not favor either 

the intervention or the 
comparison 

• Probably favors the 
intervention 

• Favors the intervention 
• Varies 
• Don't know 

There is no evidence to suggest desirable effects 
for critical or important outcomes. However, 
there is a small concern related to undesirable 
effects in Blacks treated with ICS+LAMA as 
compared to ICS+LABA. 
 

 
 

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No†  
• Probably no 
• Probably yes 
• Yes 
• Varies 
• Don't know 

In light of the absence of desirable effects, and 
the small concern for undesirable effects, the 
intervention is likely not acceptable. 

 

†Chosen judgment  DRAFT
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes† 
• Varies 
• Don't know 

Although the intervention is technically feasible, 
there is no evidence that desirable effects 
outweigh undesirable effects. 

 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced† 
• Probably no impact 
• Probably increased 
• Increased 
• Varies 
• Don't know 

There is a concern that the intervention would 
have a negative impact on health equity because 
of the potential for undesirable effects in Blacks 
treated with ICS+LAMA. 

 
 

†Chosen judgment  DRAFT
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Evidence Summary: LAMA as Add-on to ICS Controller Compared With LABA as Add-on to ICS Controller in Youth Ages 
12 and Older and Adults With Uncontrolled Persistent Asthma 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies) 

Certainty 
of 

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
LABA as  
Add-on to 

ICS 
Controller 

or n 

Risk Difference or Mean 
Difference LAMA as Add-on to 

ICS Controller 

Exacerbationsa (Critical outcome) 
Requiring treatment with 
systemic corticosteroids 
 
Follow-up: 2.1 to 24 
weeks  

2574 
(4 RCTs)3-6 MODERATEb 

RR 0.87 
(0.53 to 

1.42) 

5.4% 
(56/1041) 

4.9% (75/1533) 
7 fewer per 1,000 

(from 25 fewer to 23 more) 

Asthma Controlc (Critical outcome) 
Using responder definition 
for ACQ-7d, decrease in 
score by ≥0.5  
  
Follow-up: 24 weeks  

1577 
(2 RCTs)4 HIGH 

RR 1.03 
(0.96 to 

1.11) 
No difference 

ACQ-7 
0–6 no impairment to 
maximum 
(MID: 0.5 points) 
  
Follow-up: 24 weeks  

1577 
(2 RCTs)4 HIGH  

No difference 
MD 0.02 points higher 

(0.04 lower to 0.08 higher) 
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Outcomes 

No. of 
Participants 

(No. of 
Studies) 

Certainty 
of 

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
LABA as  
Add-on to 

ICS 
Controller 

or n 

Risk Difference or Mean 
Difference LAMA as Add-on to 

ICS Controller 

Quality of Life (Critical outcome) 
AQLQ  
1–7 severe to no 
impairment  
(MID≥18 years = 0.5 
points) 
  
Follow-up: 14 to 24 weeks 

1,982 
(4 RCTs)3,4,6 HIGH  

No difference 
MD 0.06 points higher 

(0.15 lower to 0.03 higher) 

Important Outcomes 
Rescue medication use, 
puffs/day  
(MID -0.81 puffs/day) 
 
Follow-up: 2.1 to 78 
weeks 

2450 
(4 RCTs)2-5,7,8 LOWe  

No difference 
MD 0.61 puffs higher 

(0.12 lower to 1.35 higher) 

Mortality, all-cause 
 
Follow-up: 2.1 to 78 
weeks 

3572 
(4 RCTs)2,4,5 LOWf 

OR 7.50 
(0.78 to 
72.27) 

0.0% (0/1,135) 0.2% (3/1,835) 

Abbreviations: ACQ, Asthma Control Questionnaire; AHRQ, Agency for Healthcare Research and Quality; AQLQ, Asthma Quality 
of Life Questionnaire; CI, confidence interval; ICS, inhaled corticosteroids; LABA, long-acting beta agonist; LAMA, long-acting 
muscarinic antagonist; MD, mean difference; MID, minimally important difference; OR, odds ratio; PEF, peak expiratory flow; RCT, 
randomized controlled trial; RR, relative risk. 
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Explanations 
a. Exacerbations requiring oral corticosteroids or increase in ICS dose or other asthma medication (follow-up: 14 weeks) 1 RCT; 

crossover design (N=210) Low certainty of evidence (due to imprecision): RR 0.60 (0.15 to 2.42).6 
b. The Expert Panel rated this outcome down one level for inconsistency. 
c. Additional data on Asthma Worsening was reported in 1 RCT (N=1577), defined as progressive worsening of asthma symptoms 

compared with day-to-day symptoms or decrease in morning PEF ≥30% for 2 or more days: RR 1.00 (0.84 to 1.20).4 
d. Data on ACQ-6 score also provided from 1 RCT (N=126): MD was 0.03 (0.0 to 0.6).6 
e. The Expert Panel rated this outcome down two levels for imprecision because the confidence interval was wide and the boundaries 

of the confidence intervals were consistent with potential benefit and harm. 
f. The Expert Panel rated this outcome down two levels for imprecision because the confidence interval was very wide. 
 
 
Harms 
 
Five efficacy trials comparing ICS+LAMA with ICS+LABA, three of which were placebo-controlled trials, and two of which were 
cross-over trials, reported no difference in serious adverse events (SAE).1  
 
Two papers7,8 reported findings in participants 18 to 60 years after six months of treatment in a four-arm, parallel-group, unmasked, 
active-comparator trial (N=72 ICS+LAMA, N=68 ICS+LABA (used formoterol), N=81 montelukast+ICS, and N=76 
doxofylline+ICS). These results were limited to the 297 of 362 participants who completed the 6-month study. There were no author-
defined SAE (hospitalizations for asthma), but the authors reported adverse events (AE). The number of AE overall were similar 
across the four groups: 10 in the ICS+LAMA group (dry mouth was the most common AE and occurred in 5 individuals with asthma), 
6 in the ICS+LABA group (oral candidiasis was the most common AE and occurred in 2 individuals with asthma), 7 in the 
montelukast+ICS group (headache was the most common AE and occurred in 4 individuals with asthma), and 8 in doxofylline+ICS 
group (nausea, palpitations, and insomnia were the most common and were reported in 2 individuals with asthma for each AE). It was 
unclear whether some individuals with asthma reported more than one AE, and the number of unique individuals with asthma who had 
one or more AE in this study were not reported. The 2015 report appears to be an extension of findings reported in 2014, which 
presented a more limited set of outcomes after 123 participants had completed a 90-day follow-up period. The 2014 report did not 
present findings about SAE or AE.  
 
Authors of an additional study limited to Blacks in the United States, ages 18 to 75 years, (BELT study) reported findings after a 
maximum of 18 months of follow-up (depending on date of enrollment) in a two-arm parallel-group unmasked active-comparator trial 
(N=532 ICS+LAMA, N=538 ICS+LABA).2This was a real world effectiveness trial, and not a blinded study. Each group was 
provided two inhalers, one per medicine. Participants in the ICS+LAMA group were asked to take two inhalers (ICS and LAMA) in 
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the morning and one at night (ICS). Participants in the ICS+LABA group were asked to take two inhalers twice per day. The authors 
reported that the proportion of individuals with asthma with all-cause AE and SAE did not differ significantly in the two groups 
(ICS+LAMA 3%, ICS+LABA 2%, P=0.16). However, there were 19 asthma-related hospitalizations in the ICS+LAMA group vs. 10 
in the ICS+LABA group, P=0.09; the adjusted rates of asthma-related hospitalizations were higher in the ICS+LAMA group (RR 2.6, 
95% CI 1.14 to 5.91, P=0.02). There were three deaths in the ICS+LAMA group (one attributed to being non-adherent to asthma 
study medicines, one attributed to an "asthma attack" despite being adherent to asthma study medicines, one attributed to heart failure) 
and 0 deaths in the ICS+LABA group (P=0.12); there were two (2/532, 0.38%) asthma-related deaths in the ICS+LAMA group and 0 
(0/538, 0.0%) asthma-related deaths in the ICS+LABA group (P=0.25).  
 
By way of comparison, according to a 2019 CDC report, Blacks have a two-fold higher risk of asthma-related deaths than Whites (2.2 
asthma-related deaths per 100,000 population [0.002%] in non-Hispanic Blacks vs. 1.0 asthma-related deaths per 100,000 population 
in non-Hispanic Whites [0.001%] (CDC, 2019).9 Additional data on rates of asthma-related deaths come from three FDA-required 6-
month, randomized, double-blind, active-controlled clinical safety trials in 35,089 adolescents and adults with asthma, in which there 
were 2 asthma-related deaths (2/35,089, 0.006%).10 Both asthma-related deaths occurred in the ICS+LABA group (2/17,537 [0.01%]); 
there were 0 asthma-related deaths [0/17,552, 0.0%] in the ICS only group. In these same 3 studies, there were 115 asthma-related 
hospitalizations vs. 105 asthma-related hospitalizations in the ICS+LABA and ICS only groups, respectively.   
 
In summary, the findings in the BELT study indicate 2.6-fold the rate of asthma-related hospitalizations in the ICS+LAMA group vs. 
ICS+LABA. Also, the number of hospitalizations in the ICS+LAMA group in the BELT study (3.6 per 100 persons) is higher than the 
rate observed in the FDA-required safety studies in the ICS+LABA group (0.6 per 100 persons). While there were few asthma-related 
deaths in the BELT study (2 of 1,070 total participants), both deaths occurred in the ICS+LAMA group (2/532, 0.38%); also, the 
proportion of asthma-related deaths in the ICS+LAMA group is 38-fold the number observed in ICS+LABA group in the FDA-
required safety studies.  
 
Although there were no apparent differences in the frequency of SAE in the efficacy trials, the Expert Panel was particularly 
concerned about the findings in the real-world effectiveness trial, as it could more closely mimic clinical practice. In conclusion, there 
is a higher frequency of AE in the LAMA group compared to the LABA group (though not statistically significant). 
 
 
New Evidence 
 
No. 
 
 

DRAFT



 
 

   

Draft Report for Public Comment, December 2019  310 
 

References 
 
1. US Food and Drug Administration. Prescribing information for SPIRIVA RESPIMAT. 

https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/021936s007lbl.pdf (accessed Sept. 1, 2019) 

2. Wechsler ME, Yawn BP, Fuhlbrigge AL, Pace WD, Pencina MJ, Doros G, et al. Anticholinergic vs Long-Acting beta-Agonist 
in Combination With Inhaled Corticosteroids in Black Adults With Asthma: The BELT Randomized Clinical Trial. Jama. 
2015;314(16):1720-30. 

3. Bateman ED, Kornmann O, Schmidt P, Pivovarova A, Engel M, Fabbri LM. Tiotropium is noninferior to salmeterol in 
maintaining improved lung function in B16-Arg/Arg patients with asthma. J Allergy Clin Immunol. 2011;128(2):315-22. 

4. Kerstjens HA, Casale TB, Bleecker ER, Meltzer EO, Pizzichini E, Schmidt O, et al. Tiotropium or salmeterol as add-on therapy 
to inhaled corticosteroids for patients with moderate symptomatic asthma: two replicate, double-blind, placebo-controlled, 
parallel-group, active-comparator, randomised trials. Lancet Respir Med. 2015;3(5):367-76. 

5. Lee LA, Yang S, Kerwin E, Trivedi R, Edwards LD, Pascoe S. The effect of fluticasone furoate/umeclidinium in adult patients 
with asthma: a randomized, dose-ranging study. Respir Med. 2015;109(1):54-62. 

6. Peters SP, Kunselman SJ, Icitovic N, Moore WC, Pascual R, Ameredes BT, et al. Tiotropium bromide step-up therapy for 
adults with uncontrolled asthma. N Engl J Med. 2010;363(18):1715-26. 

7. Rajanandh MG, Nageswari AD, Ilango K. Pulmonary function assessment in mild to moderate persistent asthma patients 
receiving montelukast, doxofylline, and tiotropium with budesonide: a randomized controlled study. Clin Ther. 2014;36(4):526-
33. 

8. Rajanandh MG, Nageswari AD, Ilango K. Assessment of montelukast, doxofylline, and tiotropium with budesonide for the 
treatment of asthma: which is the best among the second-line treatment? A randomized trial. Clin Ther. 2015;37(2):418-26. 

9. Kochanek KD, Murphy S, Xu J, Arias E. Deaths: Final data for 2017. National Vital Statistics Reports, vol. 68, no. 9. 
Hyattsville, MD: National Center for Health Statistics. 2019. Table I-13.  

10. Busse WW, Bateman ED, Caplan AL, Kelly HW, O'Byrne PM, Rabe KF, et al. Combined Analysis of Asthma Safety Trials of 
Long-Acting beta2-Agonists. N Engl J Med. 2018;378(26):2497-505. 

DRAFT

https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/021936s007lbl.pdf


 
 

   

Draft Report for Public Comment, December 2019  311 
 

Evidence to Decision Table XXIII. LAMA as Add-on to ICS Controller Compared With Doubling the ICS Dose 
in Youth Ages 12 and Older and Adults With Uncontrolled Persistent Asthma 

 
BACKGROUND Long-acting muscarinic antagonists (LAMA) represent a pharmacologic class of long-acting bronchodilators. 

The role of LAMA in the treatment of asthma was not addressed in the EPR-3 asthma guidelines. Since the 
publication of EPR-3, a number of trials have investigated LAMA as a controller therapy for asthma. In February 
2017, the FDA approved tiotropium bromide for the long-term, once-daily maintenance (controller) treatment of 
asthma in individuals ages 6 and older.1 Most of the studies described in this Evidence to Decision table used 
tiotropium bromide as the intervention. 

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial† 
• Small  
• Moderate 
• Large 
• Varies 
• Don't know 

In a study comparing doubling the dose of ICS 
vs. adding LAMA to ICS, there was no 
significant difference in exacerbations, asthma 
control, or quality of life. 
 
 
 

Previous evidence also suggests that doubling the 
dose of ICS is not effective for reducing asthma 
exacerbations,2 so the lack of difference in 
desirable effects between ICS+LAMA and 
double-dose ICS indicates lack of benefit with 
ICS+LAMA (rather than a similar level of 
desirable effect). 
 
 

†Chosen judgment  DRAFT
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Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small 
• Trivial† 
• Varies 
• Don't know 

In a small study comparing adding LAMA to ICS 
vs. double-dose ICS, there was no difference in 
the number of serious adverse events (SAE), and 
there were no deaths. The study excluded 
individuals deemed by investigators to have, 
“significant medical illnesses or lung diseases 
other than asthma.” 

There was considerable discussion about the 
harms noted in a related clinical effectiveness trial 
comparing open-label ICS+LAMA vs. ICS+ long-
acting beta agonist (LABA)3 in approximately 
1,000 Black participants and whether the findings 
were relevant to Question 5.2. In the Wechsler 
trial,3 there were 2 asthma-related deaths in the 
ICS+LAMA group (vs. 0 in the ICS+LABA 
group; P=0.25), and the adjusted rates of asthma-
related hospitalizations per individual with asthma 
per year were 0.046 in the ICS+LAMA group vs. 
0.018 in the ICS+LABA group (RR, 2.60 [95% 
CI, 1.14 to 5.91], P=0.02). Most members of the 
panel concluded that the excess harms in the 
ICS+LAMA group were not applicable to this key 
question, because the comparison in the relevant 
studies was between ICS+LAMA and 
ICS/placebo, not between ICS+LAMA and 
ICS+LABA.  
 
Furthermore, while the number of deaths in the 
ICS+LAMA group was higher than expected, 
based on CDC data on the number of asthma-
related deaths among Blacks. The CDC estimates 
are based on the number of asthma-related deaths 
per 100,000 Blacks, not per 100,000 Blacks with 
asthma.4 

†Chosen judgment 
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Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low† 
• Moderate 
• High 
• No included studies 

 
 
 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability 

• Probably no 
important uncertainty 
or variability† 

• No important 
uncertainty or 
variability 

There is probably no important uncertainty or 
variability in how much people value the main 
outcomes and informed individuals with asthma 
would come to similar decisions. 
 
 
 

The asthma control and asthma quality of life 
measures have established minimal important 
differences (MID), but the measure of 
exacerbations does not. Although an improvement 
was noted in percentages of control days and 
symptom scores, this was not a validated measure 
and size of difference was of uncertain 
significance.  

†Chosen judgment  DRAFT
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison† 

• Probably favors the 
intervention† 

• Favors the intervention 
• Varies 
• Don't know 

There is no difference in desirable or undesirable 
effects related to the addition of LAMA to ICS 
vs. double-dose ICS.  
 
 
 
 
 
 

 
 

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No†  
• Probably no 
• Probably yes 
• Yes 
• Varies 
• Don't know 

There is no evidence to suggest that benefits 
outweigh harms and costs. 
 
 

 

†Chosen judgment  DRAFT
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes† 
• Varies 
• Don't know 

There is no evidence that this is effective, but it is 
a simple intervention to implement. 
 
 

 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced 
• Probably no impact† 
• Probably increased 
• Increased 
• Varies 
• Don't know 

There is no evidence that the intervention would 
affect health equity. 

 
 

†Chosen judgment  DRAFT



 
 

   

Draft Report for Public Comment, December 2019  316 
 

Evidence Summary: LAMA as Add-on to ICS Controller Compared With Doubling the ICS Dose in Youth Ages 12 and Older 
and Adults With Uncontrolled Persistent Asthma 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies) 

Certainty 
of 

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Doubling the ICS 

Dose 
or n 

Risk Difference or Mean 
Difference LAMA as 

Add-on to ICS Controller 

Exacerbations (Critical outcome) 

Requiring treatment with 
systemic corticosteroids 
 
Follow-up: 14 weeks  

210 
(1 crossover 

RCT)5 

LOWa 
 

RR 0.48 
(0.12 to 

1.84) 

No difference  
Unclear from AHRQ report;  

absolute effects could not be calculated 

Requiring oral 
corticosteroids or increase in 
ICS or other asthma 
medication 
 
Follow-up: 14 weeks 

210 
(1 crossover 

RCT)5  
LOWa 

RR 0.32 
(0.09 to 

1.13) 

No difference  
Unclear from AHRQ report;  

absolute effects could not be calculated 

Asthma Control (Critical outcome) 
ACT-6  
0–6 no impairment to 
maximum (MID: 0.5 points)  
 
Follow-up: 2 weeks (15 
days) to 48 weeks 

127 
(1 crossover 

RCT)5  
MODERATEb  

No difference  
MD 0.15 lower 

(0.45 lower to 0.15 higher) 

Quality of Life (Critical outcome) 
AQLQ  
1–7 severe to no impairment  
(MID ≥18 years: 0.5 points)  
 
Follow-up: 24 weeks 

122 
(1 crossover 

RCT)5  

MODERATEb 
  

No difference  
MD 0.04 higher 

(0.32 lower to 0.4 higher) 
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Abbreviations: ACT, Asthma Control Test; AHRQ, Agency for Healthcare Research and Quality; AQLQ, Asthma Quality of Life 
Questionnaire; CI, confidence interval; ICS, inhaled corticosteroids; LAMA, long-acting muscarinic antagonist; MD, mean difference; 
MID, minimally important difference; RCT, randomized controlled trial; RR, relative risk. 
 
 
Explanations 
a. The NAEPPCC Expert Panel rated this outcome down two levels for imprecision because the confidence interval was very wide. 
b. The Expert Panel rated this outcome down one level for concerns about the cross-over trial design and attrition bias as data was 

only available for a subset of participants for asthma control and quality of life.  
 
 
Harms 
 
In one cross-over RCT in which participants were assigned to add-on LAMA, double the dose of ICS, or LABA, there was a similar 
incidence of SAE in each group.5 There were 3 individuals with asthma with SAE among those receiving ICS+LAMA (2 
hospitalizations for pneumonia and 1 for a fractured radius) and 4 participants with SAE among those receiving double-glucocorticoid 
(1 hospitalization for spinal stenosis surgery, 1 for atypical chest pain, 1 for transient global amnesia, and 1 for pneumonia). There 
were no deaths in either group. 
 
Authors of Blacks and Exacerbations on LABA v. Tiotropium (BELT), an additional study limited to Blacks in the United States ages 
18–75 years reported findings after a maximum of 18 months of follow up (depending on date of enrollment) in a 2-arm parallel-group 
unmasked active-comparator trial (N=532 ICS+LAMA, N=538 ICS+LABA).3 (This was a real-world effectiveness trial, and not a 
blinded study. Each group was provided 2 inhalers, 1 per medicine. Participants in the ICS+LAMA group were asked to take 2 
inhalers (ICS and LAMA) in the morning and 1 at night (ICS). Participants in the ICS+LABA group were asked to take 2 inhalers 
twice per day. The authors reported that the proportion of individuals with asthma with all-cause adverse events (AE) and SAE did not 
differ significantly in the 2 groups (ICS+LAMA 3%, ICS+LABA 2%, P=0.16). However, there were 19 asthma-related 
hospitalizations in the ICS+LAMA group vs. 10 in the ICS+LABA group, P=0.09; the adjusted rates of asthma-related 
hospitalizations were higher in the ICS+LAMA group (RR 2.6, 95% CI 1.14 to 5.91, p=0.02). There were 3 deaths in the ICS+LAMA 
group (1 attributed to being non-adherent to asthma study medicines, 1 attributed to an "asthma attack" despite being adherent to 
asthma study medicines, 1 attributed to heart failure) and 0 deaths in the ICS+LABA group (P=0.12); there were 2 (2/532, 0.38%) 
asthma-related deaths in the ICS+LAMA group and 0 (0/538, 0.0%) asthma-related deaths in the ICS+LABA group (P=0.25).  
 
By way of comparison, according to a 2019 CDC report, Blacks have a 2-fold higher risk of asthma-related deaths than Whites (2.2 
asthma-related deaths per 100,000 population [0.002%] in non-Hispanic Blacks vs. 1.0 asthma-related deaths per 100,000 population 
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in non-Hispanic Whites [0.001%].4 These CDC data are not directly applicable to the risk of asthma-related deaths among people with 
asthma.  
 
In summary, the findings in the BELT study indicate a 2.6-fold increased rate of asthma-related hospitalizations in the ICS+LAMA 
group vs. ICS+LABA. While there were few asthma-related deaths in the BELT study (2 of 1,070 total participants), both deaths 
occurred in the ICS+LAMA group (2/532, 0.38%). However, most members of the Expert Panel concluded that the excess harms 
noted in the ICS+LAMA group in the BELT study were not applicable to Question 5.2: ICS+LAMA vs. double-dose ICS.   
 
 
New Evidence 
 
No. 
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Evidence to Decision Table XXIV. LAMA as Add-on to ICS Plus LABA Compared With ICS Plus LABA in Youth Ages 12 
and Older and Adults With Uncontrolled Persistent Asthma 

 
BACKGROUND Long-acting muscarinic antagonists (LAMA) represent a pharmacologic class of long-acting bronchodilators. The 

role of LAMA in the treatment of asthma was not addressed in the EPR-3 asthma guidelines. Since the 
publication of EPR-3, a number of trials have investigated LAMA as a controller therapy for asthma. In February 
2017, the FDA approved tiotropium bromide for the long-term, once-daily maintenance (controller) treatment of 
asthma in individuals ages 6 and older.1 Most of the studies described in this Evidence to Decision table used 
tiotropium bromide as the intervention. 

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small†  
• Moderate 
• Large 
• Varies 
• Don't know 

The effects on asthma control and quality of life 
were small and there was no effect on 
exacerbations. 
 
 

 
 
 

Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small 
• Trivial† 
• Varies 
• Don't know 

Studies suggest that there are similar undesirable 
effects in those assigned to ICS+long-acting beta 
agonist (LABA)+LAMA compared to those 
assigned to ICS+LABA. 

 

†Chosen judgment 
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Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low 
• Moderate† 
• High 
• No included studies 

 
 
 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability 

• Probably no 
important uncertainty 
or variability† 

• No important 
uncertainty or 
variability 

There is probably no uncertainty or variability in 
how much individuals with asthma value the 
main outcomes. 
 
 
 

 

†Chosen judgment  DRAFT
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison 

• Probably favors the 
intervention† 

• Favors the intervention 
• Varies 
• Don't know 

The desirable effects for the critical outcomes 
(quality of life and asthma control) were small, 
and the undesirable effects were trivial. 
 
 
 
 

The serious adverse events in the Wechsler study1 

among the Black individuals with asthma assigned 
to ICS+LAMA vs. ICS+LABA may not be 
relevant for individuals with asthma for which 
LAMA is added to ICS+LABA. The NAEPPCC 
Expert Panel therefore did not consider the harms 
in the Wechsler study2 in addressing this key 
question.  

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

The intervention is probably acceptable; however, 
the limited evidence of benefit may reduce 
acceptability to individuals with asthma and other 
stakeholders who place less value on asthma 
control and on quality of life than on 
exacerbations. 
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes† 
• Varies 
• Don't know 

There is no evidence to suggest that 
implementation is not feasible. 
 

 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced 
• Probably no impact 
• Probably increased† 
• Increased 
• Varies 
• Don't know 

The desirable effects outweigh the undesirable 
effects, and because asthma disproportionately 
affects disadvantaged populations, The Expert 
Panel believes this will likely improve health 
equity. 
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Evidence Summary: LAMA as Add-on to ICS Plus LABA Compared With ICS Plus LABA in Youth Ages 12 and Older and 
Adults With Uncontrolled Persistent Asthma 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies) 

Certainty 
of 

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
ICS Plus LABA 

or n 

Risk Difference or Mean 
Difference LAMA as Add-

on to ICS Plus LABA 
Exacerbations (Critical outcome) 

Requiring treatment with  
systemic corticosteroids 
 
Follow-up: 12 to 48 weeks 

1299 
(3 RCTs)3,4 MODERATEa 

RR 0.84 
(0.57 to 

1.22) 
25.5% 150/589 

No difference  
17.6% (125/710) 

41 fewer per 1,000 
(from 110 fewer to 56 more) 

Requiring hospitalizations 907 
(2 RCTs)4 MODERATEa  

No differenceb 

Kerstjens Trial 1 & 2, 2012 
RR 0.80 (0.42 to 1.52) 

Asthma Controlc (Critical outcome) 

Using responder definition 
for ACQ-7 
 
Follow-up: 12 to 48 weeks 

1,299 
(3 RCTs)3,4 MODERATEd  

Favors Intervention 
 Hamelmann, 2017 

RR 1.01 (0.89 to 1.14) 
Kerstjens Trial 1 & 2, 2012 

RR 1.28 (1.13 to 1.46) 
ACQ-7  
1–7 severe to no impairment  
(MID ≥18 years: 0.5 points) 
  
Follow-up: 12 to 48 weeks  

1,301 
(3 RCTs)3,4 MODERATE - 

No difference  
MD 0.07 lower 

(0.31 lower to 0.17 higher) 
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Outcomes 

No. of 
Participants 

(No. of 
Studies) 

Certainty 
of 

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
ICS Plus LABA 

or n 

Risk Difference or Mean 
Difference LAMA as Add-

on to ICS Plus LABA 

Quality of Life (Critical outcome) 

AQLQ Score 
 
Follow-up: 48 weeks 

907 
(2 RCTs)4 HIGH  

No difference  
Kerstjens Trial 1, 2012, MD 0.04 (-0.13 to 0.20) 
Kerstjens Trial 2, 2012, MD 0.14 (-0.03 to 0.31) 

AQLQ (Responderse) 
 
Follow-up: 48 weeks 

907 
(2 RCTs)4 HIGH 

RR 1.62 
(1.34 to 

1.96) 
Favors Intervention 

Important Outcomes 

Rescue medication use, 
difference in mean puffs  
in 24 hours 
  
Follow-up: 12 to 48 weeks  

1,292 
(3 RCTs)3,4 

 
MODERATEd - 

No difference 
 MD 0.10 less 

(0.37 less to 0.18 more) 

Mortality  
 
Follow-up: 12 to 48 weeks 

1,299 
(3 RCTs)3,4 

VERY 
LOWa,f - 

 
0% (no deaths 

occurred) 
No difference 

0% (no deaths occurred) 

Abbreviations: ACQ, Asthma Control Questionnaire; AHRQ, Agency for Healthcare Research and Quality; AQLQ, Asthma Quality 
of Life Questionnaire; CI, confidence interval; ICS, inhaled corticosteroids; LABA, long-acting beta agonist; LAMA, long-acting 
muscarinic antagonist; MD, mean difference; MID, minimally important difference; PEF, peak expiratory flow; RCT, randomized 
controlled trial; RR, relative risk. 
 
 
Explanations 
a. The Expert Panel rated this outcome down one level for imprecision as the confidence interval included both benefit and harm  
b. Raw data for this outcome (2 RCTs) shows 16 hospitalizations (16/453) in the LAMA add on arm versus 20 hospitalizations 

(20/454) in the comparator arm: RR 0.80 (95% CI: 0.42-1.53). 
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c. Additional data on the outcome Asthma Worsening was also reported across 3 RCTs (n=1,299). This was defined as progressive 
increase in asthma symptoms compared to day-to-day symptoms, or a decrease in morning PEF greater than or equal to 30% for 2 
or more days. The pooled RR was 0.78 (0.72 to 0.86). 

d. The Expert Panel rated this outcome down one level for inconsistency across the three studies (1 study with narrow confidence 
interval suggested no benefit, whereas the findings combined across two trials suggested benefit). 

e. Defined as an increase in score of 0.5 or more. 
f. Certainty of evidence was not assessed for this outcome in the AHRQ evidence report. Trials were underpowered to detect 

difference in mortality. 
 
 
Harms 
 
Only 1 placebo-controlled clinical trial examined add-on LAMA in adolescents,3 which included N=398 participants ages 12–17 
years. In this study, the comparison was between tiotropium 5 mcg/day or 2.5 mcg/day via Respimat device added to ICS (with or 
without other controllers) vs. placebo added to ICS (with or without other controllers) for 12 weeks. In the study by Hamelmann,3 
serious adverse events (SAE) were uncommon and similar across the 3 groups: 3 (2.2%) in the tiotropium 5 mcg/day, 2 (1.6%) in the 
tiotropium 2.5 mcg/day, and 2 (1.4%) in the placebo group. 
 
There were 2 placebo-controlled trials in adults that were presented in a single report.4 In these 2 trials, adults prescribed ICS+LABA 
were randomized to add-on inhaled LAMA (tiotropium via Respimat 5 mcg/day) or placebo for 48 weeks (n=459 participants in trial 
1, n=453 participants in trial 2).  
 
The incidence of author-defined SAE were overall more common in these adult studies compared to the study by Hamelmann3 in 
adolescents, but the incidence of SAE were similar in the tiotropium and placebo groups. The SAE occurred in 18/237 (7.6%) 
participants in the tiotropium Respimat group compared to 15/222 (6.8%) in the placebo group in 1 trial, and 19/219 participants 
(8.7%) in the tiotropium Respimat group compared to 25/234 (10.7%) in the placebo group in the second trial (Kerstjens, 2012).4  
 
 
New Evidence 
 
No 
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Evidence to Decision Table XXV. LAMA as Add-on to ICS Plus LABA Compared With Doubling the ICS Dose Plus LABA 
in Youth Ages 12 and Older and Adults With Uncontrolled Persistent Asthma 

 
BACKGROUND Long-acting muscarinic antagonists (LAMA) represent a pharmacologic class of long-acting bronchodilators. 

The role of LAMA in the treatment of asthma was not addressed in the EPR-3 asthma guidelines. Since the 
publication of EPR-3, a number of trials have investigated LAMA as a controller therapy for asthma. In February 
2017, the FDA approved tiotropium bromide for the long-term, once-daily maintenance (controller) treatment of 
asthma in individuals ages 6 and older.1 Most of the studies described in this Evidence to Decision table used 
tiotropium bromide as the intervention. 

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small  
• Moderate 
• Large 
• Varies 
• Don't know† 

There was 1 non-blinded study with 94 
participants who were prescribed ICS+long-
acting beta agonist (LABA), of whom 33 were 
randomized to the ICS+LABA+tiotropium group, 
30 were randomized to the LABA+double-dose 
ICS group, and 31 participants were randomized 
to ICS+LABA+montelukast.2 The Expert Panel 
reviewed results from the first 2 arms 
(ICS+LABA+tiotropium vs. LABA+double-dose 
ICS) for this question.  
 
There were insufficient data about critical 
outcomes to assess desirable effects. There was 
very low certainty of evidence about one of three 
critical outcomes (Asthma Control Test). Asthma 
quality of life and exacerbations were not 
reported. 

 
 
 

†Chosen judgment 
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Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small 
• Trivial 
• Varies 
• Don't know† 

There were 2 cases of pneumonia in the group 
randomized to doubling of the ICS dose and no 
other events were reported in any of the groups.2  
 
The NAEPPCC Expert Panel felt that these data 
are insufficient to address undesirable effects. 

 

Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low† 
• Low 
• Moderate 
• High 
• No included studies 

 
 
 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability 

• Possibly important 
uncertainty or 
variability 

• Probably no 
important uncertainty 
or variability† 

• No important 
uncertainty or 
variability 

There is probably no uncertainty or variability in 
how much individuals value the critical 
outcomes.  

 

†Chosen judgment 

DRAFT



 

   

Draft Report for Public Comment, December 2019  329 
 

Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison 

• Probably favors the 
intervention 

• Favors the intervention 
• Varies 
• Don't know† 

The data are insufficient to make a judgment 
about the balance of desirable and undesirable 
effects. 
 
 
 

 

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no† 
• Probably yes 
• Yes 
• Varies 
• Don't know 

The data are insufficient to make a judgment 
about acceptability. 
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

Implementing inhaler therapy is feasible. 
 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced 
• Probably no impact 
• Probably increased 
• Increased 
• Varies 
• Don't know† 

The data are insufficient to make a judgment 
about the potential impact on health equity. 
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Evidence Summary: LAMA as Add-on to ICS Plus LABA Compared With Doubling the ICS Dose Plus LABA in Youth Ages 
12 and Older and Adults With Uncontrolled Persistent Asthma 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies) 

Certainty 
of 

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
ICS Plus LABA 

or n 

Risk Difference or Mean 
Difference LAMA as Add-
on to Double ICS Dose Plus 

LABA 
Exacerbations (Critical outcome) 

Requiring treatment with 
systemic corticosteroids 

   Not reported 

Exacerbations requiring 
hospitalizations 

   Not reported 

Asthma Control (Critical outcome) 
Based on ACT composite 
scores 
 
 
Follow-up: 12 weeks 

63 
(1 RCT)2 

VERY 
LOWa,b  

No difference 
MD 0.61 less  

(4.82 less to 3.6 more) improvement  
in the add-on LAMA group 

Quality of Life (Critical outcome) 

Not reported 
Abbreviations: ACT, Asthma Control Test; CI, confidence interval; ICS, inhaled corticosteroids; LABA, long-acting beta agonist; 
LAMA, long-acting muscarinic antagonist; MD, mean difference; RCT, randomized controlled trial. 
 
 
Explanations 
a. The Expert Panel rated this outcome down two levels for imprecision because the confidence interval was very wide and the 

boundaries of the confidence intervals showed benefit and harm. 
b. The Expert Panel rated this outcome down one level for risk of bias because this was a non-blinded study and the patient-reported 

outcome is susceptible to bias.   

DRAFT



 

   

Draft Report for Public Comment, December 2019  332 
 

Harms 
 
In the RCT by Wang 2015 et al.,2 94 adults prescribed ICS+LABA were randomized to 1 of 3 groups: Add-on inhaled LAMA 
(tiotropium bromide 18 mcg/day), add-on montelukast (10 mg/day), or doubling the dose of ICS (fluticasone 500 mcg twice per day) 
and continuing LABA. The reporting of adverse effects (AE) was limited. The authors reported that there was a higher risk of 
pneumonia in the group assigned to doubling the dose of ICS (2/30 patients, 6.7%) compared to those in the other 2 groups, but the 
authors did not specify the number of patients with pneumonia in the other 2 groups. The Wang study authors2 also commented that, 
“no patients discontinued the treatment because of adverse events.” No additional information was provided. 
 
 
New Evidence 
 
No 
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Evidence to Decision Table XXVI. Subcutaneous Immunotherapy Compared With No Subcutaneous Immunotherapy or 
Placebo or Standard Care/Usual Care in Individuals With Allergic Asthma  

 
BACKGROUND Immunotherapy (IT) for allergic asthma refers to the therapeutic administration of exogenous aeroallergens to 

which a person has demonstrable sensitization. It can be administered either subcutaneously (subcutaneous 
immunotherapy or SCIT) or sublingually (sublingual immunotherapy or SLIT) to both children with defined age 
restrictions and adults who have demonstrable allergic sensitization with a history of worsening symptoms upon 
exposure to those allergens that they have positive responses to upon testing. Thus, in addition to historical 
confirmation prior to considering either SCIT or SLIT, the characteristics of an individual’s allergic 
sensitization must be defined either by immediate hypersensitivity skin testing (preferred) or in vitro antigen-
specific IgE testing. This evaluation needs to be performed by trained health care professionals skilled in both 
proper testing and interpretation. The need to have this type of specialty evaluation may limit access to care 
depending on local availability and an individual’s insurance coverage. 
SCIT should be administered under direct clinical supervision due to the potential risk of the development of 
both local (site of injection) and systemic reactions that can include a range of anaphylactic symptoms involving 
the skin (urticaria), respiratory tract (rhinitis and asthma), GI tract (nausea, diarrhea, vomiting), and the 
cardiovascular system (hypotension, arrhythmias). Although rare, death following injections has been reported. 
Since SCIT should be administered under direct clinical supervision, personnel trained to prepare and 
administer injections for each individual’s dosing schedule from the build-up phase on to maintenance are 
required. Equipment and personnel should be available to treat serious anaphylactic reactions. 

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial  
• Small†  
• Moderate 
• Large 
• Varies 
• Don't know 

For exacerbations requiring steroids, the data 
favor SCIT, while for exacerbations leading to 
ED visits and hospitalizations the data show no 
difference. No studies were found for asthma 
control; therefore, studies that evaluate asthma 
symptoms (as a surrogate) using non-validated 
tools are also included. In 26/44 studies (59%) 
significant changes favoring active treatment 
compared to placebo injections were reported. 
Data for quality of life favored SCIT. 

One desirable effect that should be noted in the 
treatment of asthma with IT is that improvement 
can be seen in comorbid conditions such as 
allergic rhinitis and allergic conjunctivitis. 
 

†Chosen judgment 
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Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small 
• Trivial 
• Varies† 
• Don't know 

Local reactions reported in RCT are frequent and 
consist of itching, pain, paresthesia, heat, 
erythema, and induration at the site of injections 
in 6–33% of individuals and in 7–11% of SCIT 
doses given.  
The rate of systemic allergic reactions range from  
0–44% of individuals, and when reported in terms 
of number of injections, the highest rate of 
systemic allergic reactions is 12% of total 
injections given. Types of reactions include 
pruritus, urticaria, eczema, skin rash, rhinitis, 
conjunctivitis, nasal congestion, nasal 
obstruction, cough, asthma, bronchospasm, 
wheezing, dyspnea, abdominal pain, diarrhea, and 
hypotension. The majority of systemic allergic 
reactions are mild, and only a small number are 
consistent with anaphylaxis and require treatment 
with injectable epinephrine. Bronchoconstriction 
occurs in 9% of individuals receiving SCIT.  
 
Reports of systemic allergic reactions consistent 
with anaphylaxis vary greatly. RCT are not 
powered to assess such effects (imprecision). 
Poorly controlled asthma is a major risk factor for 
fatal allergic reactions from SCIT. None of the 
studies report SCIT in the home setting. 

The incidence of fatal and near-fatal anaphylactic 
reactions has been estimated to range from one in 
every 20,0001 to one in 200,0002 injections. The 
incidence of fatal anaphylactic reactions has been 
estimated to range from one in every two million 
to nine million injections (level of confidence: 
low, imprecise evidence). Approximately 15% of 
serious systemic reactions are delayed reactions 
occurring after individuals leave the office after 30 
minutes of observation. 
 

†Chosen judgment  
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Certainty of Evidence: What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low† 
• Moderate 
• High 
• No included studies 

The three critical outcomes are exacerbations, 
quality of life, and asthma control. There are two 
RCT for exacerbations (requiring a 
hospitalization or ED visit) and four RCT for 
quality of life, and the certainty of evidence is 
rated low for both of those outcomes. It should be 
noted that for the outcome of asthma control, no 
studies use validated tools for evaluation. 
Improvement in asthma symptoms using various 
other (non-validated) methods is therefore 
included as a surrogate outcome. 

 
 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability† 

• Possibly important 
uncertainty or 
variability 

• Probably no important 
uncertainty or 
variability 

• No important 
uncertainty or 
variability 

Informed individuals with asthma may make 
different decisions about SCIT in light of the 
small benefits for critical outcomes, the variable 
adverse effects, and the treatment that may be 
considered burdensome by some. Individuals 
with asthma may weigh these outcomes 
differently. The only outcomes for which data is 
available relates to patient satisfaction.3,4 These 
findings target allergic rhinitis with or without 
concomitant asthma and include individuals with 
asthma receiving either SCIT or sublingual 
immunotherapy.  

 

†Chosen judgment  
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison 

• Probably favors the 
intervention† 

• Favors the intervention 
• Varies 
• Don't know 

There is low certainty evidence to support the 
efficacy of subcutaneous immunotherapy at an 
acceptable risk in the areas of three of the four 
critical outcomes evaluated (exacerbations, 
asthma control—using symptoms as a 
surrogate—and quality of life). The variability, 
quantity, and quality of adverse outcomes 
decrease the confidence in favoring the 
intervention. 
 

 
 

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes 
• Varies† 
• Don't know 

It is the expert opinion of the NAEPPCC Expert 
Panel that clinician acceptability will vary based 
on the availability of appropriately trained clinical 
staffing for injection administration, safety 
monitoring, and the delivery of appropriate 
therapy in the event of an adverse reaction. 
Patient acceptability appears to be independent of 
disease severity.3 Lack of insurance or distance to 
an allergist will also affect the individual’s 
acceptability of SCIT. 

 

†Chosen judgment  
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

Feasible in areas where an allergist is accessible.  
 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced† 
• Probably no impact 
• Probably increased 
• Increased 
• Varies 
• Don't know 

The costs of SCIT and variable access to SCIT 
may contribute to health inequity for individuals 
with asthma since allergists are not available 
either by lack of insurance coverage or 
geographic scarcity for some groups.  

 
 

†Chosen judgment  
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Evidence Summary: Subcutaneous Immunotherapy Compared to No Subcutaneous Immunotherapy or Placebo or Standard  
Care/Usual Care in Individuals With Allergic Asthma  
 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 
(95% 
CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
No 

Immunotherapy or 
n 

Risk Difference or Mean 
Difference With  
Subcutaneous 

Immunotherapy 
Exacerbations (Critical outcome) 
ED visits and 
hospitalizationsa  
 
 
 
 
 
Follow-up: 24 to 120 weeks 

161 
(2 RCTs)5,6 

  
 

LOWb,c - 

No difference 
Tsai et al.(2010)6 compares SCIT with control and 
shows no difference in ED visits or hospitalizations 
(MD -0.19). Adkinson et al.(1997)5 compares SCIT 
with control and shows no difference in ED visits 

(MD 0.03; 95% CI -0.08 to 0.15) or hospitalizations 
(MD 0.01; 95% CI -0.24 to 0.27). Both studies are in 

children (average age 9 yrs and 8 yrs). 

Requiring steroidsd 
 
 
 
 
 
 
 
 
Follow-up: 96 to 144 weeks 

95 
(2 RCTs)7,8 - - 

Favors intervention 
Zielen et al. (2010)8 compares individuals with well-

controlled asthma. Exacerbation rates are low for both 
groups, but no comparisons between groups are 

reported.  
 

Pifferi (2002)7 does not report asthma severity or 
control. The SCIT group shows a statistically 

significant reduction in exacerbations compared to 
controls (decrease from 8 +/-1.8 to 1 +/-0.5 per year 

compared to 8.5 +/-1.7 to 4.25 +/-0.25 per year; SCIT 
vs. Control P<0.01). 

Asthma Control (Critical outcome) 

Not reported 
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Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 
(95% 
CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
No 

Immunotherapy or 
n 

Risk Difference or Mean 
Difference With  
Subcutaneous 

Immunotherapy 
Quality of Life (Critical outcome) 

AQLQ  
1–7 severe to no impairment  
(MID: 0.5 points) 
 
Follow-up: 32 to 54 weeks 

194 
(4 RCTs)9-12  

 
LOWc,e - 

Favors intervention 
Two studies demonstrate statistically significant 
improvements in quality of life (6 points and 4 

points). Two studies do not show improvement in 
quality of life. 

Important Outcomes 

Asthma Symptoms 
Non-validated toolsf 

1,914 
(44 RCTs) 

5,9,10,13-51 
  

Favors intervention 
Asthma symptoms used as a surrogate measure for 
asthma control. In reviewing studies that used non-

validated tools to evaluate improvement in symptoms 
(asthma control) 26/44 (59%) of studies report 
significant changes favoring active treatment 

compared to placebo injections. 
Reduction in Use of Quick 
Relief Medication (mean 
number of puffs/week)g 
 
 
Follow-up: 52 weeks 

31 
(1 RCT)40 LOWh - 

Insufficient evidence 
One small study shows mean number of puffs/week  

(of SABA) decreased from 27 to 14 (-13 puffs) in the 
SCIT arm and from 52 to 46 in the control arm (-6 

puffs). MD in quick relief medication between the two 
arms was 7 puffs/week. 
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Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 
(95% 
CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
No 

Immunotherapy or 
n 

Risk Difference or Mean 
Difference With  
Subcutaneous 

Immunotherapy 

Use of Long-Term Control 
Medication  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Follow-up: 32 to 144 weeks 

404 
(6 RCT) 

5,10,12,29,40,52  
 

LOWe,i - 

Favors intervention 
Across the majority of studies, there is a reduction 

in long-term medication use defined variably as 
reduction in ICS use, discontinuation of ICS, or 

decrease use of ICS/week. Garcia-Robaina (2006)10 
shows a statistically significant increase in weeks 
free from ICS c/w controls in adults. Baris et al. 

(2014)52 shows a higher rate of ICS discontinuation 
c/w control (28% vs 0%) in children. Olsen et al. 

(1997)40 reports a significant reduction in ICS dose 
in the SCIT arm (38%) vs. a non-significant change 
in control arm in a mixed age population. Hui et al. 
(2014)29 shows a significantly greater reduction in 

ICS dose in SCIT vs. control in a mixed age 
population. Lozano et al. (2014)12 shows significant 

reduction in need for any long-term control 
medication in the SCIT group (decrease from 17 to 
8 of 21) but not in the control group (increase from 

11 to 13 of 20) in a mixed age population. Adkinson 
et al. (1997)5 shows a significant decrease in 

number of days of ICS use in the SCIT arm but no 
significant difference in the use of ICS between 

arms in children (ages 5.4–14). 
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Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 
(95% 
CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
No 

Immunotherapy or 
n 

Risk Difference or Mean 
Difference With  
Subcutaneous 

Immunotherapy 

Reduction in Systemic 
Corticosteroid Use 
 
 
 
 
Follow-up: 120 to 144 weeks 

150 
(2 RCTs)5,7 LOWc,j - 

Favors intervention 
Pifferi (2002)7  shows a reduction in annual days of 
steroid use (decrease from 22 to 1 day per year (-21) 

in the SCIT arm compared to a decrease from 25 to 12 
days per year (-13) in the control arm. Adkinson et al. 
(1997)5 (average age 9 years), shows no difference in 
steroid use in the SCIT versus control arm (-1.9 vs. -

1.7 days in past 60 days). 
Anaphylaxisk 

 
Follow-up: 7 to 104 weeks 

245 
(5 

RCTs)8,22,52-54 
LOWe,l - 6 cases (all occurred in individuals that received 

SCIT) 

Anaphylaxis 
 
 
 
Follow up: not reported 

792 
(3 

observational 
studies, case 

series, or case 
reports)55-57 

- - 55 likely cases 

Mortality 
 
 
Follow up: not reported 

145 
(1 case 

report, 1 case 
series)58,59 

- - 1 possible case 

Abbreviations: ACQ, Asthma Control Questionnaire; ACT, Asthma Control Test; AHRQ, Agency for Healthcare Research and 
Quality; AQLQ, Asthma Quality of Life Questionnaire; CI, confidence interval; c/w, clinically warranted; ED, emergency department; 
ICS, inhaled corticosteroids; MD, mean difference; MID, minimally important difference; PACT, Patient Asthma Concerns Tool; 
RCT, randomized controlled trial; RR, relative risk; SABA, short-acting beta agonist; SCIT, subcutaneous immunotherapy. 
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Explanations  
a. The outcome “clinic visits and office visits” is also evaluated across two studies. It is unclear if these were unscheduled visits or 

well visits; the therapy was also administered in the clinic setting in some cases. Study 1 compares SCIT with placebo and shows 
an increase in clinic visits (MD 4.8). Study 2 compares SCIT with placebo and shows no difference in office visits (MD 0.03; 95% 
CI -0.07 to 0.14). 

b. The AHRQ evidence report rated this outcome down for risk of bias because one study had unclear sequence generation, 
allocation concealment, and blinding. 

c. The AHRQ evidence report rated this outcome down for imprecision. 
d. The AHRQ evidence report does not rate strength of evidence for exacerbations requiring steroids. The Expert Panel reviewed the 

exacerbation data from appendix table D7 to help inform this critical outcome.  
e. The AHRQ evidence report rated this outcome down for risk of bias, most commonly due to concerns in several studies regarding 

sequence generation, allocation concealment, and/or blinding. 
f. The AHRQ evidence report only evaluates the effect of immunotherapy on asthma control from studies that used a validated tool, 

including the ACT, ACQ, and PACT. No studies had been published that used any of these tools to evaluate asthma control. As a 
surrogate measure, the Expert Panel considered data from studies that used various other means of evaluating symptoms (e.g., 
symptom diaries). They reviewed the studies that had the following: 1) placebo injection group as the comparator to the SCIT 
therapy group and 2) use of the same symptom measure for the study group and the placebo group.60-62  

g. Despite the certainty of low, the Expert Panel reviewed the study and is not confident in the results from one small study (n=31) to 
adequately inform this outcome. 

h. The Expert Panel rated this outcome down twice for imprecision, resulting from small sample size (n=31). 
i. The Expert Panel rated this outcome down for inconsistency. The concerns about heterogeneity were related to how the outcome 

was assessed across the studies.  As stated in the AHRQ evidence report, “All of these studies reported use of inhaled 
corticosteroids (ICS), though the metrics varied (e.g., dose in micrograms, rates of discontinuation, or number of weeks free of 
use). The approach to adjustment of ICS varied across studies and did not appear to follow strict protocols for dosage adjustment. 
One of these studies also compared a variety of regimens including leukotriene receptor antagonists and long-acting beta agonists, 
in addition to the use of ICS.”  

j. The Expert Panel rated this outcome down for inconsistency because the two studies showed different results. 
k. Among the five RCT the AHRQ evidence report synthesized, one RCT compared SCIT modified with SCIT unmodified.54 One 

event of anaphylaxis occurred in this RCT. 
l. The Expert Panel rated this outcome down for imprecision due to few events but did not rate down for indirectness or 

inconsistency (deviating from the evidence report). 
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Harms 
 
Rates of systemic allergic reactions based on RCT data ranges from 0 to 44% of individuals with asthma (or 11.7% of total injections 
given). Types of reactions (when reported) are as follows: pruritis, urticarial, eczema, skin rash, rhinitis, conjunctivitis, nasal 
congestion/obstruction, cough, asthma, bronchospasm, wheezing, dyspnea, abdominal pain, diarrhea, and hypotension. Based on 
observational data, rates range from 0.6% of individuals with asthma and 0.1% of injections to 23.9% of individuals with asthma. 
Reported systemic reactions consist of urticaria, asthma, flushing, nasal congestion, nasal itching, wheezing, chest tightness, 
bronchospasm, vasculitis, and anaphylaxis. A full description is available on pages 23–25 in the AHRQ evidence report. 
 
Rates of local reactions based on RCT data range from 6.3 to 33.3% of individuals in the SCIT arm compared to 0 to 12.5% of 
individuals in the placebo arm. Local reactions consisted of itching, pain, paresthesia, heat, erythema, and induration at injection site. 
Calculated risk differences range from -0.317 to 0.4 (a range of 32 additional cases of local reactions in the placebo group to 40 
additional cases per 100 people treated with SCIT). Based on observational data, rates range from 5.6 to 27.3% of individuals and in 
6.5 to 10.7% of SCIT doses given. Local reactions consist of swelling or urticarial plaques at the site of injection. A full description is 
available on pages 22–23 in the AHRQ evidence report. 
 
There is one case report of death in an individual with asthma who had received SCIT with possible causality. As stated in the AHRQ 
evidence report, “There was one case report of death occurring in a 17-year-old female with moderate persistent asthma who had 
received SCIT in childhood for 4 years and stopped due to a skin reaction. The authors report that, 12 hours after initiation of new 
regimen, she complained of abdominal pain, vomiting, and diarrhea without fever. Two days later, she developed an acute respiratory 
failure and was referred to the intensive care unit. She had markedly elevated creatine phosphokinase, elevated troponin, leukopenia, 
thrombocytopenia, and bilateral interstitial markings on chest X-ray. On day four, she developed hypoxic coma leading to intubation 
and mechanical ventilation, followed by shock and acute renal impairment. By day five, she developed multi-organ failure and died. 
The authors considered immunological mechanism secondary to manipulation or the way the dose was escalated and considered 
causality probable. Following WHO criteria for assessing case reports, we also determined that the likelihood of SCIT causing this 
death (causality) was possible, as the event was related to intervention but was not dose-related.” 
 
 
New Evidence 
 
Yes63,64 
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Evidence to Decision Table XXVII. Sublingual Immunotherapy Compared With No Sublingual Immunotherapy or Placebo 
or Standard Care/Usual Care in Individuals With Allergic Asthma  

 
BACKGROUND Immunotherapy (IT) for allergic asthma refers to the therapeutic administration of exogenous aeroallergens to 

which a person has demonstrable sensitization. It can be administered either subcutaneously (subcutaneous 
immunotherapy or SCIT) or sublingually (sublingual immunotherapy or SLIT) to both children with defined age 
restrictions and adults who have demonstrable allergic sensitization with a history of worsening symptoms upon 
exposure to those allergens that they have positive responses to upon testing. Thus, in addition to historical 
confirmation prior to considering either SCIT or SLIT, the characteristics of an individual’s allergic 
sensitization must be defined either by immediate hypersensitivity skin testing (preferred) or in vitro antigen-
specific IgE testing. This evaluation needs to be performed by trained health care professionals skilled in both 
proper testing and interpretation. The need to have this type of specialty evaluation may limit access to care 
depending on local availability and an individual’s insurance coverage. 
 
Sublingual immunotherapy (SLIT) may be dosed at home and consists of exposure to the allergen via an 
aqueous solution or tablet formulation placed under the tongue. SLIT therapy requires that the first dose be 
administered in the office with a 30-minute wait. If no problems develop, the individual may continue dosing at 
home thereby eliminating the commute and clinic visit time that is a requirement for SCIT. Patients are also 
required to have injectable epinephrine prescribed. Currently, only tablet formulations for ragweed, grass, and 
dust mite are FDA approved and available for treatment of allergic rhinitis with and without conjunctivitis. 
None are approved for asthma. The potentially less severe side effect profile for SLIT has been considered an 
advantage, although local oral irritation and itching may impair adherence to therapy. 
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Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial†  
• Small  
• Moderate 
• Large 
• Varies 
• Don't know 

There were no studies that report on asthma 
exacerbations leading to ED visits, clinic visits, or 
hospitalizations; however, data on exacerbations 
(as defined in the studies) is reported and favors 
SLIT. For asthma control and quality of life, the 
studies show no difference in asthma symptoms 
with SLIT. 
 
Three studies have potential information to 
inform the outcome of exacerbations.1-3  

1. The Virchow study does not report on the 
number of exacerbations but rather time to 
first exacerbation.3  

2. The de Blay study (low overall risk of 
bias), n=604, does not provide any raw 
data or rates; it only notes that a 
statistically significant improvement in 
asthma exacerbations was not found.1 

3. The Gomez study (medium overall risk of 
bias, concerns about allocation 
concealment and blinding of outcome 
assessors), n=60, study reports 71 
exacerbations in 30 individuals compared 
with 123 exacerbations in 30 individuals.2 

Individuals with comorbid conditions (allergic 
rhinitis or allergic conjunctivitis) may see a 
reduction in related symptoms from SLIT 
treatment.  
 

†Chosen judgment  
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Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate  
• Small† 
• Trivial 
• Varies 
• Don't know 

Local reactions are frequent—in up to 80% of 
individuals; however, the reactions also 
commonly occur in those receiving placebo. 
Systemic reactions are frequent, anaphylaxis 
cannot be determined, and there are no reports of 
death. 

 
 

Certainty of Evidence:  What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low 
• Moderate† 
• High 
• No included studies 

  

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability† 

• Possibly important 
uncertainty or 
variability 

• Probably no important 
uncertainty or 
variability 

• No important 
uncertainty or 
variability 

Informed patients may make different decisions 
about SLIT. There is important uncertainty given 
the heterogeneous group of studies using tablet as 
well as liquid formulations and mono- vs. 
multiple-allergen therapy, the trivial benefits, the 
variable adverse effects, and the treatment that 
may be considered burdensome by some. Thus, 
patients may weigh the outcomes differently.  

Individuals with comorbid conditions (allergic 
rhinitis or allergic conjunctivitis) may place a 
higher value on the outcome. Additionally, the 
adherence to the dosing schedule by the 
individuals will have an effect on the main 
outcomes. 
 

†Chosen judgment  
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either 

the intervention or the 
comparison† 

• Probably favors the 
intervention 

• Favors the intervention 
• Varies 
• Don't know 

The desirable effects are trivial and the 
undesirable effects are very small. 

 

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

The intervention is probably acceptable to 
primary care providers and individuals. It is 
unknown if it is acceptable to insurance 
companies. 
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes 
• Varies† 
• Don't know 

Primary care physicians would not prescribe 
since the liquid formulations are not FDA 
approved. Individuals with asthma would need to 
be sent to an allergist. Access to an allergist may 
be challenging for those individuals with asthma 
in rural areas. 

 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced† 
• Probably no impact 
• Probably increased 
• Increased 
• Varies 
• Don't know 

The costs and variable access to SLIT may 
contribute to health inequity for individuals with 
asthma. 

 
 

†Chosen judgment  DRAFT
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Evidence Summary: Subcutaneous Immunotherapy Compared With No Sublingual Immunotherapy or Placebo or Standard 
Care/Usual Care in Individuals With Allergic Asthma  
 

Outcomes 
No. of 

Participants 
(No. of Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 
(95% 
CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
No 

Immunotherapy 
or n 

Risk Difference or Mean 
Difference With  

Sublingual Immunotherapy 

Exacerbations (Critical outcome) 

ED visits, clinic visits, and 
hospitalizations (No studies) -  Not reported 

Varies across 3 studies 1,873 
(3 RCTs)1-3 - - 

Favors intervention 
Virchow et al. (2016)3 does not report on the 

number of exacerbations but rather time to first 
exacerbation. de Blay et al. (2014)1 does not 

provide any raw data or rates, only notes that a 
statistically significant improvement in asthma 

exacerbations was not found. Gomez et al. (2004)2 
reports 71 exacerbations in 30 individuals 

(intervention) compared with 123 exacerbations in 
30 individuals (comparator). DRAFT
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Outcomes 
No. of 

Participants 
(No. of Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 
(95% 
CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
No 

Immunotherapy 
or n 

Risk Difference or Mean 
Difference With  

Sublingual Immunotherapy 

Asthma Control (Critical outcome) 

ACQ (3 studies) and  
ACT (1 study)  
 
 
 
 
Follow-up: 52 to 156 weeks 

1,193 
(4 RCTs)1,3-5  MODERATEa - 

No difference 
In Virchow et al. (2016),3 the SLIT arm has a 
higher percentage of individuals with an ACQ 
score <0.75 (achievement of MID could not be 
determined). In de Blay et al. (2014),1 the SLIT 
arm has a decrease of 0.41 c/w no change in the 
placebo arm (MID not met). In Devillier et al. 

(2016),4 no statistically significant improvement is 
seen (no numbers provided). In Marogna et al. 

(2013)5 (3 years) HDM was c/w an active 
comparator (ICS or ICS plus montelukast)  

and showed significant improvement in ACT score 
(24 in IT arm c/w 18 in comparator arm). Three 

studies used HDM in comparison to placebo. 
Quality of Life (Critical outcome) 

AQLQ 
 
 
Follow-up: 52 weeks 

1,120 
(3 RCTs)1,3,4 

 
HIGH - 

No difference 
The three studies compare SLIT with placebo do 
not show statistically significant improvement in 

the quality of life. 

Important Outcomes 

Reduction in systemic 
corticosteroid use  
 
Follow-up: 24 weeks 

110 
(1 RCT)6 

 
MODERATEb - 

No difference 
One study in children (24 weeks) demonstrates no 
difference in steroid use (tablets/day) between the 

SLIT and comparator arm. 
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Outcomes 
No. of 

Participants 
(No. of Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 
(95% 
CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
No 

Immunotherapy 
or n 

Risk Difference or Mean 
Difference With  

Sublingual Immunotherapy 

Reduction in use of Quick 
Relief Medication (mean 
number of puffs/week)  
 
 
 
 
 
 
 
 
 
 
 
 
 
Follow up: 12 to 24 weeks 

298 
(5 RCTs) 

2,5-8 

 
MODERATEc,

d 

 

- 

Favors intervention 
Two studies measure SABA use in doses during 3-

month pollen seasons per year over 3 years or 5 
years. In Marogna et al. (2009)8 (3 years) MD in 

SABA use of -16.1 doses in the SLIT arm c/w -3.6 
doses in the control/montelukast. In Marogna et al. 
(2013)5 the MD in SABA intake is -10.1 doses c/w 

control group, steroids and steroids plus 
montelukast which had decreases of 0.7, 2.9, or 4.5 

doses on average, respectively. Marogna et al. 
(2010)7 measures doses of SABA over 3-month 

pollen seasons per year for 5 years and a MD of -
17.9 doses in the SLIT group c/w -9.4 doses in the 
control group treated with inhaled budesonide.  Niu 
et al (2006)6, performed in children, does not find a 
significant change. Gómez et al. (2005)2 shows a 
50% reduction in the treatment group c/w a 21% 

reduction in the placebo group. 
Use of long-term control 
medication  
 
Follow up: 32 to 56 weeks 

1409 
(4 RCTs)1,4,6,9 

 
MODERATEe - 

Favors intervention 
Four studies demonstrate statistically significant 
improvement and reduction in ICS comparing 

SLIT to controls. 

Anaphylaxis 
1772 

(6 RCTs) 
1,3,9-12 

LOWf,g 
RR 1.00 
(0.06 to 
15.96) 

0 cases 
Assuming one event in each arm (1/886 c/w 1/886)  
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Outcomes 
No. of 

Participants 
(No. of Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 
(95% 
CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
No 

Immunotherapy 
or n 

Risk Difference or Mean 
Difference With  

Sublingual Immunotherapy 

Anaphylaxis 
3 

(3 case reports) 
13-15 

- - 
Two certain cases, one likely case: one requires 

discontinuation of therapy, one follows a modified 
protocol of dosing, the other is unclear. 

Death 4231 
(3 RCTs)3,4,16 LOWf,g - 0 cases 

Abbreviations: ACQ, Asthma Control Questionnaire; ACT, Asthma Control Test; AHRQ, Agency for Healthcare Research and 
Quality; AQLQ, Asthma Quality of Life Questionnaire; CI, confidence interval; c/w, clinically warranted; ED, emergency department; 
HDM, house dust mite; ICS, inhaled corticosteroids; MD, mean difference; MID, minimally important difference; RCT, randomized 
controlled trial; RR, relative risk; SABA, short-acting beta agonist; SLIT, sublingual immunotherapy. 
 
 
Explanations  
a. The NAEPPCC Expert Panel rated this outcome down for inconsistency and imprecision; only one out of four studies showed a 

clinically meaningful improvement. 
b. The AHRQ evidence report rated this outcome down for risk of bias (one small study in children with medium risk of bias). 
c. The AHRQ evidence report rated this outcome down for risk of bias. 
d. The Expert Panel noted that there was inconsistency with one study showing no reduction but did not rate down for inconsistency. 
e. The AHRQ evidence report rated this outcome down for risk of bias. 
f. The AHRQ evidence report rated this outcome down for medium risk of bias. 
g. The AHRQ evidence report rated this outcome down for imprecision, as there were no events for anaphylaxis or death. 
 
 
Harms 
 
No adverse events are noted. 
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New Evidence  
 
No 
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Evidence to Decision Table XXVIII. Bronchial Thermoplasty and Standard Care Compared With Standard Care 
(+/- Sham Procedure) for Adults With Asthma 

 
BACKGROUND Bronchial Thermoplasty (BT) is approved for treating individuals with severe persistent asthma. The BT 

procedure appears to be similar across studies and was performed in several countries, in settings comparable to 
those in most bronchoscopy centers. The standard care provided during the course of the studies was a 
continuation of maintenance treatments, e.g., inhaled corticosteroids (ICS) with or without oral corticosteroids, 
long-acting beta agonist (LABA) at entry. Individuals with asthma in the Asthma Intervention Research (AIR) 
study received prednisone 50 mg the day of and day after each BT procedure, then maintenance therapy until 
month three, at which point the LABA was withdrawn for at least 2 weeks. If symptoms emerged, the LABA 
was resumed, and additional attempts were made to withdraw it at 6 months and 12 months.1 In the Research in 
Severe Asthma (RISA) study, individuals with asthma in both groups were given 50 mg of prednisone per day 
for 5 days starting 3 days before each BT procedure (or comparable clinic visit for controls). Steroid dose was 
kept stable until 22 weeks (“steroid stable phase”), then attempts were made to reduce the dose of oral 
corticosteroids and ICS gradually over the remaining 30 weeks (“steroid wean phase,” weeks 22–36; “reduced 
steroid phase,” weeks 36–52).2 The AIR 2 study publications do not describe a specific protocol for changes to 
maintenance medications during follow-up.3  

 
Desirable Effects: How substantial are the desirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Trivial 
• Small†  
• Moderate 
• Large 
• Varies 
• Don't know 

The desirable anticipated effects are small based 
on available data (BT compared to standard of 
care +/- sham). The durability of the beneficial 
effects is not completely known due to lack of 
very long-term follow-up. 

 
 

†Chosen judgment  
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Undesirable Effects: How substantial are the undesirable anticipated effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Large  
• Moderate†  
• Small 
• Trivial 
• Varies 
• Don't know 

The undesirable effects are moderate. There are 
significant adverse effects in the short-term. 
Long-term consequences are largely unknown. 
The adverse effects are variable but, with some 
case studies documenting what may be new onset 
bronchiectasis and vascular pseudo-aneurysm as 
well as unknown long-term adverse effects, in 
total these were considered moderate undesirable 
effects. 

During the treatment period, there were more 
severe exacerbations in BT+ standard of care 
(SOC) vs. sham+ SOC (see data below).  
 
Undesirable effects during the 3 year follow up 
were similar in BT vs. SOC in the RISA (n=32) 
study. The five-year follow-up was only reported 
for the BT group. 

Certainty of Evidence:  What is the overall certainty of the evidence of effects? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Very low 
• Low† 
• Moderate 
• High 
• No included studies 

 
 

 
 

Values: Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Important uncertainty 
or variability† 

• Possibly important 
uncertainty or variability 

• Probably no important 
uncertainty or variability 

• No important 
uncertainty or variability 

Individuals with asthma may make different 
decisions in light of the harms (short-term 
worsening symptoms and unknown long-term 
adverse effects), burden, and small benefits 
(improvement in quality of life, reduction in 
exacerbations). 
 

Long-term adverse effects are unclear, as well as 
exactly which individuals with asthma may benefit 
the most from the therapy. 

†Chosen judgment 
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Balance of Effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Favors the comparison 
• Probably favors the 

comparison 
• Does not favor either the 

intervention or the 
comparison 

• Probably favors the 
intervention† 

• Favors the intervention 
• Varies 
• Don't know 

Two RCT provide low certainty evidence that BT 
reduces exacerbations leading to emergency room 
visits, to exacerbations requiring oral or 
parenteral steroids, or to a doubling of inhaled 
corticosteroids. Two RCT provide low evidence 
that BT improves quality of life compared to 
standard of care, or sham bronchoscopy. One 
RCT provides low certainty evidence that BT 
improves asthma control compared to standard of 
care. Two RCT provide low level evidence that 
BT reduces rescue medication use compared to 
standard of care or sham bronchoscopy. 

The balance of effects favor the treatment only in 
individuals with severe recalcitrant asthma not 
responding to other treatments. There are 
subgroups in which the intervention has not been 
tested (children) and where the treatment should 
be avoided. Subgroups who might benefit have not 
been identified. 
 

Acceptability: Is the intervention acceptable to key stakeholders? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes 
• Yes 
• Varies† 
• Don't know 

Health care systems would have to establish 
centers with technology available and have highly 
trained personnel, doubtless provided at 
significant cost. 
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Feasibility: Is the intervention feasible to implement? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• No  
• Probably no 
• Probably yes† 
• Yes 
• Varies 
• Don't know 

Individuals can be referred to specialty centers 
that provide the procedure and have developed 
expertise. Logistical and geographic hurdles may 
exist even if the procedure is covered by insurers. 

 

Equity: What would be the impact on health equity? 

JUDGMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

• Reduced 
• Probably reduced† 
• Probably no impact 
• Probably increased 
• Increased 
• Varies 
• Don't know 

Equity is likely to be affected as health care 
disparities are likely to affect accessibility to 
expensive and limited technologies. Individuals 
with asthma who do not have insurance will be 
less likely to get the intervention. 
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Evidence Summary: Bronchial Thermoplasty and Standard Care Compared With Sham Procedure and Standard Care for 
Adults With Severe Asthma 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
Sham 

Procedure and 
Standard Care 

or n 

Risk Difference or Mean 
Difference  

With BT and Standard Care 

Exacerbations 
Requiring systemic 
corticosteroids or doubling of 
ICS dose (number of subjects 
and exacerbations/ 
subject/year)a 
 
Follow-up: 52 weeks 

288 
(1 RCT)3 LOWb,c RR 0.66 

(0.47 to 0.93) 

n=98 
Rate: 0.70 

(0.12) 

Favors intervention 
(MD may not be clinically 

meaningful) 
MD 0.22 lower 

Credible interval -0.031 to 0.520 
 

Requiring ED visits 
(exacerbations/subject/year)  
 
Follow-up: 52 weeks 

288 
(1 RCT)3 LOWb,d - n=98  

Rate: 0.43 

Favors intervention 
MD 0.36 lower 

Credible interval 0.111 to 0.832 

Requiring hospitalization 
(number of subjects)a 
 
Follow-up: 52 weeks 

288 
(1 RCT)3 

 
LOWb,e 

RR 0.64 
(0.18 to 2.35) 

4/98  
(4.1%)  

No difference 
15 fewer per 1,000 

(from 33 fewer to 55 more) 
 

Asthma Control 
ACQ  
(MID ≥18 years: 0.5)  
 
Follow-up: 52 weeks 

288 
(1 RCT)3 LOWb,c - 

n=98 
Mean change 
from baseline:  
-0.77 (1.08) 

No difference 
MD 0.05 lower 

(0.30 lower to 0.20 higher) 
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Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With  
Sham 

Procedure and 
Standard Care 

or n 

Risk Difference or Mean 
Difference  

With BT and Standard Care 

Quality of Life 
AQLQ 
1–7 severe to no impairment  
(MID: 0.5) (number of 
responders and continuous 
score)f 
 
Follow-up: 52 weeks 

288 
(1 RCT)3 

VERY 
LOWb,c,g 

RR 1.23 
(1.04 to 1.45) 

Responders: 
63/98 (64.3%) 
Mean change 
from baseline: 

1.16 (1.23) 

No difference 
148 more per 1,000 

(from 26 more to 289 more) 
MD 0.19 points higher 

(0.10 lower to 0.48 higher) 

Other Outcomes 
Rescue medication use: number 
of puffs/ week  
(MID ≥18 years: -5.67 
puffs/week)h 
 
Follow-up: 52 weeks 

288 
(1 RCT)3 LOWb,c - 

n=98 
Mean change 
from baseline: 

-4.3 

No difference 
MD 1.7 puffs/week lower 
(5.56 lower to 2.16 higher) 

 

Abbreviations: ACQ, Asthma Control Questionnaire; AHRQ, Agency for Healthcare Research and Quality; AQLQ, Asthma Quality 
of Life Questionnaire; CI, confidence interval; ED, emergency department; ICS, inhaled corticosteroids; MD, mean difference; MID, 
minimally important difference; OR, odds ratio; RCT, randomized controlled trial; RR, relative risk. 
 
 
Explanations 
a. One RCT (Castro et al., 2010, n=288) also reported exacerbations during the treatment period (see data below). 
b. The NAEPP FACA Working Group rated this outcome down for risk of bias because Castro et al. (2010)3 was rated medium 

overall risk of bias (unclear allocation concealment and funded by manufacturer). 
c. The AHRQ evidence report rated this outcome down for imprecision because the credible/confidence interval for the continuous 

measure crossed the null. 
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d. The Working Group rated this outcome down due to the wide credible interval. 
e. The AHRQ evidence report rated this outcome down for imprecision because the confidence interval was wide and showed benefit 

and harm. 
f. Based on a per-protocol analysis from one RCT (Castro et al., 2010), MD in AQLQ scores was 0.24 (credible interval 0.009 to 

0.478). 
g. The AHRQ evidence report rated this outcome down for possible selective outcome reporting because AQLQ responder analysis 

was not pre-specified. 
h. One RCT (Castro et al., 2010, n=288) also informed the rescue medication use outcome: % days used. The MD was 2.1% less 

(10.86% less to 6.66% more). 
 
Evidence Summary: Bronchial Thermoplasty and Standard Care Compared With Standard Care Alone for Adults   
With Moderate to Severe Asthma 
 

Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Standard Care 

Alone 
 or n 

Risk Difference or Mean 
Difference  

With BT and Standard Care 

Exacerbations 
Requiring treatment with oral 
corticosteroids or decrease in 
morning PEF>30% 
(exacerbations/subject/week)a 
 
Follow-up: 52 weeks 

112 
(1 RCT)1 

VERY 
LOWb,c,d - 

n=56 
Mean change 
from baseline:    

-0.03 

No difference 
MD 0.03 lower 

(0.12 lower to 0.06 lower) 

Mild exacerbations 
(exacerbations/ subject/week)* 
 
Follow-up: 52 weeks 

112 
(1 RCT)1 

 
LOWb,d - 

n=56 
mean change 
from baseline: 

0.03 

No difference 
MD 0.20 lower 

(0.34 lower to 0.06 lower) 
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Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Standard Care 

Alone 
 or n 

Risk Difference or Mean 
Difference  

With BT and Standard Care 

Requiring hospitalization  
(number of subjects) 
 
 
 
Follow-up: 52 weeks 

144 
(2 RCT)1,2  LOWb,c - 

RISA Trial2 
4 

hospitalizations 
AIR Trial1 

3 
hospitalizations 
in 2 individuals 

with asthma 

No difference 
RISA Trial 

5 hospitalizations (p=0.32) 
AIR Trial 

3 hospitalizations in 3 
individuals with asthma 

Asthma Control 
ACQ  
(MID≥18 years: 0.5) 
 
 
 
 
Follow-up: 52 weeks 

144 
(2 RCT)1,2  

 
LOWb,e - n=73 

Favors intervention 
RISA Trial 

MD 0.77 lower 
(1.33 lower to 0.21 lower) 

AIR Trial 
MD 0.71 lower  

(1.05 lower to 0.37 lower) 
Quality of Life 
AQLQ 
1–7 severe to no impairment 
(MID: 0.5)  
 
 
 
Follow-up: 52 weeks 

144 
(2 RCT)1,2  LOWb,e - n=73 

 

Favors intervention 
RISA Trial 

MD 1.11 higher 
(0.55 higher to 1.67 higher) 

AIR Trial 
MD 0.7 higher 

0.28 higher to 1.12 higher) 
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Outcomes 

No. of 
Participants 

(No. of 
Studies)  

Certainty  
of  

Evidence 
(GRADE) 

Relative 
Effect 

(95% CI) 

Anticipated Absolute Effects (95% CI) 

Risk With 
Standard Care 

Alone 
 or n 

Risk Difference or Mean 
Difference  

With BT and Standard Care 

Other Outcomes 

Rescue medication use: 
number of puffs/week (MID 
≥18 years: -5.67 puffs/week)f 
 
 
Follow-up: 52 weeks 

144 
(2 RCT)1,2  

 
LOWb,e - n=73 

Favors intervention 
RISA Trial 

MD 19.49 lower (35.5 lower to 
3.41 lower) 
AIR Trial 

MD 7.8 lower (14.78 lower to 
0.82 lower). 

Abbreviations: ACQ, Asthma Control Questionnaire; AHRQ, Agency for Healthcare Research and Quality; AQLQ, Asthma Quality 
of Life Questionnaire; CI, confidence interval; ED, emergency department; ICS, inhaled corticosteroids; LABA, long-acting beta 
agonist; MD, mean difference; MID, minimally important difference; OR, odds ratio; PEF, peak expiratory flow; RCT, randomized 
controlled trial; RR, relative risk. 
 
 
Explanations 
a. We supplemented the information on the comparison of adverse effects in the AIR 2 trial3, comparing BT and SOC to a sham 

bronchoscopic procedure and SOC, reported in the journal publication, with data from the FDA presentation to the Anesthesiology 
and Respiratory Therapy Devices Panel on October 28, 2009. 

b. The AHRQ evidence report rated down for risk of bias mainly because Cox 20071 and Pavord 20072 were unblinded, and, to a 
lesser degree, due to lack of clarity of funder’s role. 

c. The AHRQ evidence report rated down for imprecision.  
d. The AHRQ evidence report rated down for indirectness because the outcome was measured while participants were off LABA.  
e. The AHRQ evidence report rated down for imprecision because the confidence interval overlapped the MID.  
f. One RCT (Pavord et al., 2007, n=32)2 reported that the overall reduction in both oral and inhaled corticosteroid dose was not 

different (p=0.12 and p=0.59, respectively). 
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Harms 
 
The RISA and AIR 2 studies2,3 demonstrated increased rates of bronchial irritation, chest discomfort, cough, discolored sputum, 
dyspnea, night awakenings, and wheezing during the 12-week treatment period. These studies followed 162 of 190 BT treated 
individuals with asthma from the RISA 2 trial4 for up to five years post treatment and found ongoing or new dyspnea (9.5%), chest 
discomfort (4.8–8.3%), bronchial irritation (2.4%), wheezing (4.8–8.3%), and cough (4.8%) present at the end of the five-year study 
period.  
 
Hospitalizations (during and initially after the treatment period) were more frequent numerically in all 3 studies in individuals with 
asthma receiving BT. In the AIR 2 study 16 of 190 BT individuals with asthma were hospitalized compared to 2 of 98 control 
individuals with asthma during the treatment period.a Ten of the 16 BT individual with asthma hospitalizations, and both control 
individual with asthma hospitalizations, were for worsening asthma. In the AIR study,1 4 of 15 individuals with asthma experienced 7 
hospitalizations from the end of the treatment period to 12 months, while none of 17 individuals with asthma in the SOC arm were 
hospitalized. In addition to hospitalization for worsening asthma, individuals with asthma in the BT arms of the 3 studies were 
hospitalized for segmental atelectasis, lower respiratory tract infections, low forced expiratory volume in one second, hemoptysis, and 
an aspirated prosthetic tooth.  
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Additional Data on Adverse Effects During Treatment Period (Bronchial Thermoplasty + Standard of Care Versus  
Sham + Standard of Care) 
 

Certainty Assessment No. of Patients Effect Certainty 

No. of 
Studies 

Study 
Design 

Risk of 
Bias 

Inconsis
tency 

Indirect
ness 

Impreci-
sion 

Other 
Considera-

tions 

BT + 
SOC 

Sham + 
SOC 

Relative 
(95% CI) 

Absolute 
(95% CI) 

 

Exacerbations: Severe Exacerbations During Treatment Period (Up to 6 Weeks) 

1  
(n=288)3 RCT  Seriousa Not 

serious  
Not 

serious  
Not 

serious None 52/190  
(27.4%)  

6/98  
(6.1%) 

RR 4.47 
(1.99 to 
10.04) 

Favors 
sham  

212 more 
per 1000 
(from 61 
more to 

553 more) 

MODERATE 

Exacerbations: Hospitalizations for Respiratory Symptoms During Treatment Period (Up to 6 Weeks) 

1  
(n=288)3 RCT  Seriousa Not 

serious  
Not 

serious  Seriousb None 16/190 
 (8.4%)  

2/98  
(2.0%) 

RR 4.13 
(0.97 to 
17.58) 

May favor 
sham  

64 more 
per 1000 
(from 1 
fewer to 

338 more) 

LOW 

Abbreviations: BT, bronchial thermoplasty; CI, confidence interval; RCT, randomized controlled trial; RR, relative risk; SOC, 
standard of care. 
 
 
Explanations 
a. The Working Group rated this outcome down for risk of bias because Castro (2010)3 was rated medium overall risk of bias 

(unclear allocation concealment and funded by manufacturer). 
b. The AHRQ evidence report rated this outcome down for imprecision because the confidence interval crossed the null.  
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New Evidence 
 
Yes5-9 
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