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Chapter 1:
Guideline Development Committee
The first and perhaps the most important step in developing a clinical practice guideline is
enlisting the appropriate personnel. All clinical practice guidelines require a chair and a
methodologist:


The chair should be an individual who has experience leading groups. The ideal chair is
pragmatic, diplomatic (i.e., can mediate disagreements and facilitate compromise),
efficient, and persuasive (i.e., can coax individuals to get work done in a timely fashion).
There is a natural tendency to recruit a chair that is prominent in the field, but this is not
the best approach unless the individual has these qualities.



The methodologist should have experience leading both systematic reviews and projects
that have applied the Grading, Recommendations, Assessment, Development, and
Evaluation (GRADE) approach to formulating, writing, and grading recommendations. It
is helpful if the methodologist has good communication skills, as he or she must work
closely with the chair and is frequently called upon to explain the rationale for various
steps in the guideline development process. For projects without their own
methodologist, the ATS has a methodology training program, which will provide one or
more methodology trainees (i.e., methodology Scholars) to perform the methodological
work with the mentorship of the
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ATS’ methodologist. In exchange, it is expected that the Scholar(s) will be listed as a middle
co‐author on the final guideline and the first author on any systematic reviews that are
published as independent derivatives.

The chair selects and invites potential guideline development committee members. An ideal
guideline development committee consists of 10 to 20 individuals. Too many individuals can
prove unwieldy and unmanageable. Guideline development committees should include
clinicians, researchers, patients or patient advocates, and other stakeholders, such as payers
and representatives from healthcare organizations. Among the clinicians, multiple disciplines
should be represented, including nurses, therapists, primary care physicians, and relevant
specialists. Inclusion of a specialist who cares for patients with common co‐morbidities is strongly
encouraged; as an example, a guideline addressing chronic obstructive pulmonary disease
(COPD) might include a cardiologist, since many patients with COPD have cardiac co‐
morbidities.

For more information on formation of a guideline development committee, please contact:
•

Charlie B. Strange III, MD (Chair, DDIC), strangec@musc.edu

•

David J. Feller-Kopman, MD (Vice-chair, DDIC), dfk@dartmouth.edu

•

Kevin Wilson, MD (Chief, Guidelines and Documents), kwilson@thoracic.org

•

Judy Corn (Sr. Director, Documents & Patient Education), jcorn@thoracic.org

•

John Harmon (Sr. Manager, Conflict of interest [COI] Management),
jharmon@thoracic.org
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Chapter 2:
Conflict of Interest
Disclosure and management of potential conflicts of interest (COI) are important aspects of
guideline development. Many clinical practice guidelines have come under scrutiny for
inadequate COI management, which can discredit or cast doubt on years of work performed by
a guideline development committee.

Upon approval of a clinical practice guideline project, the chair is asked to disclose his or her
potential conflicts of interest using the database, COI‐Smart (https://thoracic.coiriskmanager.com/).
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The chair’s disclosures are vetted by the ATS’ Conflict of Interest Office, with assistance from
the Document Development and Implementation Committee (DDIC) and the Ethics and Conflict
of Interest Committee (ECOI), if necessary. The ATS’ Conflict of Interest Office then conveys any
concerns and necessary actions to the chair. Occasionally, a chair’s conflicts disqualify him or
her from participation. In such rare instances, the relevant assembly will work with ATS
leadership and the DDIC to identify a suitable replacement.

Once a chair is approved to begin, he or she invites individuals to participate on the guideline
development committee. Each potential participant must disclose his or her potential conflicts of
interest using COI‐Smart (https://thoracic.coiriskmanager.com).The ATS’ Conflict of Interest
Office will vet the disclosures for the entire proposed committee with assistance from the DDIC
and ECOI, if necessary, and then compile a list that categorizes the conflicts as
acceptable or disqualifying. The implications of the findings and next steps are then discussed
with the chair.


Acceptable conflicts of interest include industry‐funded research, data safety monitoring
board participation, and unpaid, non‐promotional, educational speaking. They are the
types of activities that the ATS encourages, but they need to be acknowledged and
managed. An example of managing an acceptable conflict is to disclose the conflict and
allow the individual to participate in all related discussions about the evidence, but to
excuse the individual from discussing, writing, and grading related recommendations.
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Disqualifying conflicts of interest include participation on speakers’ bureaus and scientific
advisory committees, consultation, employment, stock ownership, etc. related to the
content of the guidelines. Individuals with disqualifying conflicts have three options: 1)
they may decide to not participate in the guideline, 2) they may terminate the pertinent
industry relationships and participate as someone who has manageable conflicts of
interest as described above, or 3) they may participate as “non‐voting expert
contributors”, meaning that they can discuss evidence but cannot formulate, vote on,
write, or edit any recommendations, regardless of whether or not the recommendations
are related to their conflicts. Non‐voting expert contributors cannot serve as chairs or co‐
chairs. Employees are not eligible to serve as non‐voting expert contributors.

Guideline development committees are required to have at least one co‐chair and a majority of
participants who are completely free of conflicts related to the content of the guidelines. The
remainder of participants may have acceptable conflicts if appropriately managed. For multi‐
society guidelines, the approach to COI may differ slightly from that described above because
compromises are frequently necessary in light of differing approaches across societies.

For more information on conflict of interest policy and procedures, please contact:
•

Shane McDermott (Sr. Director, Ethics and Professionalism, smcdermott@thoracic.org

•

Kevin Wilson, MD (Chief, Guidelines and Documents kwilson@thoracic.org

•

John Harmon (Sr. Manager, Document Development), jharmon@thoracic.org
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Chapter 3:
Work Plan
There are many ways to develop a rigorous, evidence‐based clinical practice guideline. One
approach that has consistently proven successful is described here. The premise underlying the
approach is that guideline development can be conceptualized as having three parts: The first
part is determining the scope of the guideline and specifying a manageable number of clinical
questions that will eventually be translated into recommendations. The second part is evidence
synthesis, which involves searching the literature, selecting relevant studies, extracting and
pooling data, summarizing the body of evidence, and rating the quality of evidence; and the
third part is developing and grading recommendations based upon the evidence. Most guideline
development committee members are content experts whose interests and skills are best
suited to generating and prioritizing clinical questions and developing recommendations based
upon evidence; they tend to be less interested and skilled in evidence synthesis. Therefore, it is
generally best to defer the evidence synthesis portion of guideline development to
methodologists who are experienced in this aspect of guideline development and to allow the
content experts to focus on that which interests them most and for which their skills are best
suited. . . developing recommendations from the evidence.
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Step 1, Leadership teleconference: Most guideline projects begin with a teleconference among
the co‐chairs and methodologist. Topics typically include introductions, disclosure of potential
conflicts of interest (COI) to one another, scope of the guideline, work plan, roles, and timeline.

Step 2, Full committee teleconference: Next, a teleconference is held with the full committee.
The chair, methodologist, and committee members are introduced to one another, potential
COI are disclosed, and the scope, timeline, and work plan are described as agreed upon in step
one. Feedback on the plan may be solicited. It is important to emphasize to the full committee
that: 1) a clinical practice guideline is different from a narrative review in that it consists of
answering diagnostic and/or treatment questions via an evidence review and evidence‐based
recommendations; there is no need to review epidemiology, clinical manifestations,
pathogenesis, etc. except in a very limited fashion as background information, and 2) the scope
of a guideline is generally five to eight clinical questions answered by recommendations; trying
to do more leads to delays and burnout among the committee.

Step 3, Selecting clinical questions: The methodologist works with the co‐chairs to design an
initial survey to brainstorm for important clinical questions and a second survey to prioritize the
questions. The questions are then ranked and the most important are selected for inclusion in
the guideline. See chapter 4.

Step 4, Selecting outcomes: The methodologist works with the co‐chairs to design an initial
survey to brainstorm for important outcomes and a second survey to prioritize the outcomes.
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The outcomes are then prioritized. Outcomes with a low priority score are discarded, while
those with a moderate priority score are categorized as important and those with a high
priority score are categorized as critical. See chapter 5.

Step 5, Evidence synthesis: Once the guideline development committee has selected the
guideline’s clinical questions and outcomes, the methodologist leads the evidence synthesis.
This consists of looking for published high‐quality systematic reviews and, if none exist, then
performing a new systematic review or pragmatic evidence synthesis for each clinical question.
Both systematic and pragmatic reviews require designing a search strategy, determining study
selection criteria, selecting pertinent studies, extracting data from the selected studies, pooling
the data via meta‐analysis, and constructing both summary of findings and evidence tables.
Evidence synthesis is the most labor intensive and time consuming part of guideline
development.

While the evidence synthesis is largely performed by the methodologist, he or she will reach
out to the co‐chairs or full committee for help periodically. As examples, the methodologist
may need the co‐chairs’ input regarding synonyms, abbreviations, etc. when designing the
search strategy, and at the completion of study selection will ask the committee whether any
pertinent evidence may have been missed so that oversights and errors can be corrected. See
chapter 6.
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Step 6, Reviewing evidence and formulating recommendations: Moving from evidence to
recommendations often begins during a face‐to‐face meeting of the full guideline development
committee. During the meeting, participants’ potential COI are disclosed and then the evidence
for

each

clinical

question

is

summarized

by

the

methodologist.

Evidence‐based

recommendations are then formulated using the following criteria: the balance of benefits
versus harms and burdens, the quality of evidence, patient values and preferences, and costs
and resource use. If consensus on the appropriate recommendations cannot be achieved by
discussion, voting may be required.

Step 7, Grading the recommendations: Once the recommendations have been determined,
each must be rated according to the strength of the recommendation (strong or
weak/conditional) and the quality of evidence (high, moderate, low, or very low). The strength
of the recommendation indicates the degree of certainty that the committee has that the
desirable consequences of the recommended intervention outweigh the undesirable
consequences, while the quality of evidence indicates the confidence that the committee has in
the estimated effects that it used to inform its judgments.

For more information on developing an appropriate work plan, please contact:
•

Kevin Wilson, MD (Chief, Guidelines and Documents), kwilson@thoracic.org
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Chapter 4:
Clinical Questions
The methodologist works with the co‐chairs to design a series of surveys whose purpose is to
determine the clinical questions that will be answered by the guideline. The first survey consists
of a single open‐ended question. For example, “What important clinical questions should be
answered in this guideline?”

Once the full committee has responded to the initial survey, the methodologist rephrases the
questions in a PICO (Population, Intervention, Comparator, Outcomes) format and then sends a
second survey whose purpose is to prioritize the clinical questions. For example, the question
may be, “These are the clinical questions that you and your colleagues determined are
12

important. Please prioritize each on a scale of 1 to 9.”

Finally, the committee members’ responses are recorded (usually in a Microsoft Excel spreadsheet)
and the median priority score for each question is determined. The questions with the highest medial
priority scores are selected for the guideline, with the exact number of questions determined by
the previously agreed upon scope of the guideline.
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For more information on selecting clinical questions, please contact:
•

Charlie B. Strange III, MD (Chair, DDIC), strangec@musc.edu

•

David J. Feller-Kopman, MD (Vice-chair, DDIC), dfk@dartmouth.edu

•

Kevin Wilson, MD (Chief, Documents & Patient Education), kwilson@thoracic.org
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Chapter 5:
Outcomes
The methodologist works with the co‐chairs to design a series of surveys whose purpose is to
determine which outcomes should be considered for each clinical question during guideline
development. The first survey consists of a single open‐ended question. For example, “Which
outcomes do you think are important for each clinical question?” The committee should be
reminded that adverse outcomes should be included; they are often overlooked, but they are
essential to formulating recommendations later.

Once the full committee has responded to the initial survey, the methodologist rephrases the
outcomes in a way that distinguishes patient‐important outcomes from surrogates. For example,
15

if the committee listed “FEV1” as an outcome, the methodologist may rephrase the outcome as,
“dyspnea (measured by FEV1)”. The methodologist then sends a second survey whose purpose
is to prioritize the outcomes. The survey says something like, “These are the patient‐important
outcomes that you and your colleagues listed as important. Please prioritize each on a scale of 1
to 9 (a priority score of 7 to 9 indicates that the outcome is of sufficient importance to change
your clinical practice, a priority score of 4 to 6 indicates that the outcome is important but may not
change your clinical practice, and a priority score of 1 to 3 indicates that the outcome is not
important).”

Finally, the committee members’ responses are recorded (usually in a Microsoft Excel spreadsheet)
and the median priority score for each outcome is determined. Outcomes with a median priority
score of 1 to 3 are discarded, while those with a median priority score 4 to 6 are categorized as
16

“important” and those with a median priority score 7 to 9 are categorized as
“critical”. It is especially important to get input about outcomes from patients or patient
representatives who serve on the guideline development team.

For more information on prioritizing outcomes, please contact:
• Charlie B. Strange III, MD (Chair, DDIC), strangec@musc.edu
• David J. Feller-Kopman, MD (Vice-chair, DDIC), dfk@dartmouth.edu
• Kevin Wilson, MD (Chief, Documents & Patient Education), kwilson@thoracic.org
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Chapter 6:
Evidence synthesis
Once the guideline development committee has selected the guideline’s clinical questions and
outcomes, the methodologist leads the evidence synthesis. This consists of designing a search
strategy, determining study selection criteria, selecting pertinent studies, extracting data from
the selected studies, pooling the data via meta‐analysis, and constructing both summary of
findings and evidence tables. The evidence tables include the quality of evidence for each
outcome of interest. Generally speaking, evidence synthesis is the most labor intensive and
time consuming part of guideline development and may take nine months or more to
complete.

While the evidence synthesis is largely performed by the methodologist, he or she will need to
reach out to the co‐chairs or full committee for help periodically. For example, when designing
a search strategy, the methodologist may need the co‐chairs’ input regarding synonyms,
abbreviations, etc. After the completion of study selection, the committee will be asked whether
any pertinent evidence has been missed. If potential oversights are confirmed, the search and
selection strategy are revised and the search and selection process repeated to see if other
important studies may have been similarly missed.
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Search Strategy
The search strategy generally consists of the population, intervention, comparator, and synonyms
and abbreviations for each. As a means of saving time and resources, it is suggested that an initial
search be conducted to look for relevant, recently published, high‐quality systematic reviews.
Such systematic reviews can either be a) used as is if it is current or b) updated and then used
to inform the guideline. As an example, for the question, “Should patients with sickle cell disease
be treated with hydroxyurea,” a reasonable initial search strategy is:

If no relevant, recently published, high‐quality systematic reviews are identified, the search is
repeated looking for randomized trials:

19

If no randomized trials are identified, the search is repeated looking for observational studies
(i.e., prospective and retrospective cohort studies with control groups, case‐control studies).

Frequently, no relevant systematic reviews, randomized trials, or observational studies are
identified.

Several options exist at this point, which should be discussed among the

methodologist, co‐chairs, and possibly the full committee. The options include: a) no further
searching with the intention of making a recommendation for future research, b) searching for
lower quality evidence such as case series, case reports, clinical observations, etc., with the
intention of making a recommendation that acknowledges the poor evidence upon which the
recommendation is based, or c) broadening the population or intervention in the search, with
the intention of using indirect evidence as the basis of judgments.
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Both the search strategies and search results should be carefully documented and included in
the final guideline, generally within an online supplement:

A full systematic review requires that searches be conducted in multiple databases. The most
common databases searched are Medline (searched using either the PubMed or Ovid search
engine), EMBASE, CINAHL (Cumulative Index to Nursing and Allied Health Literature), CENTRAL
(Cochrane Central Register of Controlled Trials), and the Cochrane Database of Systematic
Reviews. In contrast, a pragmatic evidence synthesis only requires that at least one database be
systematically searched. While pragmatic evidence syntheses are generally sufficient for guideline
development, full systematic reviews are necessary if the evidence synthesis is going be
published as an independent manuscript.
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Study Selection
The results of the search should be downloaded into reference management software. EndNote
seems to be most common, but other reasonable options include Reference Manager (RefMan),
RefWorks, Mendeley, Google Drive, Dropbox, Box.net, and Distiller.

Study selection criteria should be defined prior to reviewing the search results. Criteria generally
include a patient population, intervention, comparator(s), outcomes, and study design. As an
example, for the searches described above, reasonable study selection criteria are: Randomized
trials that included sickle cell patients who received hydroxyurea, compared such patients with
those who received either placebo or no treatment, and measured mortality, frequency of
22

vasoocclusive crises, frequency of acute chest syndrome, and/or bone marrow suppression.

Once the study selection criteria have been determined, the search results are screened on the
basis of the titles and abstracts alone. Screening may be performed by the methodologist or
divided among members of the guideline development committee. If a pragmatic evidence
synthesis is being performed only one screener is necessary; however, screening should be
performed in pairs if a full systematic review is being performed. During screening, references
that clearly do not meet the study selection criteria are discarded to an “Outbox” within the
reference management software. The pace of screening is typically rapid, covering several
hundred articles per hour.

Full text articles are then obtained and reviewed in detail for the titles that remain after the
initial screening. Those that meet the selection criteria are moved to an “Inbox” within the
reference management software, while those that do not meet the selection criteria are moved
to the “Outbox”. Information should be recorded about why the articles whose full text was
reviewed were either included or excluded:
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The flow of information during the evidence synthesis should be carefully documented and
included in the final guideline, generally within an online supplement:
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Pooling the evidence
Judgments about interventions are based upon the body of evidence, not individual studies.
Therefore, it is ideal if the data from multiple studies are pooled into a single estimate of the
effect of the intervention on each outcome. This facilitates decision making. As an example, if
you pool ten randomized trials and determine that hydroxurea reduces mortality 3%, reduces
acute chest syndrome 10%, and causes bone marrow suppression in 20% of patients, it is easier
to balance these competing outcomes to derive a final recommendation than if you have ten
separate estimates of the effect of hydroxyurea on each outcome. This is the rationale for
pooling data whenever possible.

Pooling data from multiple studies into a single estimate of the effect begins by extracting
crude data from the individual studies. A sample data extraction form can be downloaded from
the ATS’ methodological tools webpage (http://www.thoracic.org/statements/document‐
development/methodological‐tools.php).

The type of information recorded on the data

extraction form can be roughly categorized as the numerical data necessary to pool the data
into a single estimate of effect (e.g., number of patients and events in the intervention and
control groups) and characteristics necessary to rate the quality of evidence (e.g., details about
the patient population, whether the study was blinded, how many patients were lost to follow‐
up, etc.).
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Meta‐analysis is the method used to combine the results of multiple studies. It is performed by
inserting the data that was recorded on the data extraction sheet into meta‐analysis software.
RevMan is a common meta‐analysis program that can be downloaded for free from the Cochrane
Collaboration’s website, http://tech.cochrane.org/revman/download. A User’s Guide is available
at,
http://tech.cochrane.org/sites/tech.cochrane.org/files/uploads/documents/revman/RevMan_
5.2_User_Guide.pdf.

The result of a meta‐analysis is the estimated effect of an intervention on an outcome, with
95% confidence intervals. There is no right or wrong way to save or display the results of meta‐
analyses; however, is convenient to store or display the results for many outcomes as a table:
26

And to display the results for one outcome as a Forest Plot:

Summary of Findings and Quality Assessment Tables
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“Summary of findings tables” provide the number of studies, number of patients in the
intervention and control groups, number of events in the intervention and control groups,
absolute effect, and relative effect for each outcome of an intervention. “Quality assessment
tables” provide the number of studies, study design, assessment of the criteria for quality of
evidence, and quality of evidence ratings for each outcome of an intervention. These tables
collectively summarize the body of evidence and are helpful when the committee formulates its
recommendations based upon the evidence. GradePro software combines summary of findings
and quality assessment tables into a single table and is available for free download at
http://tech.cochrane.org/revman/other‐resources/gradepro/download:

In the sample table above, the “Importance” column displays the priority assigned to each
outcome as described in Chapter 5, the “Number of patients” columns show the frequency of
events in the intervention and control groups for each outcome, and the “Effect” columns show
the absolute and relative effects of the intervention on each outcome; the data for these
28

c olumns derive from the meta‐analyses. The “Quality assessment” columns display the
committee’s assessment of the criteria for rating the quality of evidence:



Limitations: Limitations are factors that introduce bias into a study, including lack of
concealment (blinding of the randomization process), lack of blinding (patient, caregiver,
or assessor blinding), subjective outcomes, a large loss to follow‐up, early termination
of a trial due to benefit, failure to follow the intention‐to‐treat approach, baseline
differences, and selection bias. If the body of evidence includes numerous studies
with a risk for bias, the committee may choose to downgrade one level from “no
limitations” to “serious limitations”. In contrast, if the risk for bias is extreme, the
committee may elect to downgrade two levels to “very serious limitations”.



Inconsistency: Inconsistency exists when there is substantial variation in the direction or
size of the effect across studies. For example, inconsistency is present if some studies
found a benefit and others found harm, some studies demonstrated an effect and
others did not, or some studies found a large effect and others found a small effect.
Inconsistency is often based on the committee’s general impression, but objective
measures from the meta‐analysis can also be used, including the I2 test (I2 >25% suggests
inconsistency) and the p‐value for heterogeneity (p‐value <0.05 suggests inconsistency).
If the body of evidence is judged inconsistent, the committee may choose to downgrade
one level from “no inconsistency” to “serious inconsistency”. In
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contrast, if the inconsistency is severe, the committee may elect to downgrade two
levels to “very serious inconsistency”.



Indirectness: Indirectness exists when the population, intervention, comparator, or
outcome of the clinical question differ from that in the studies. As examples,
indirectness of the population exists if your question is about pneumococcal vaccination
in the elderly but the relevant studies were conducted in adults of all ages, while
indirectness of the intervention exists if your question is about static resistance training
for pulmonary rehabilitation but the relevant studies looked at dynamic resistance
training. If the body of evidence is significantly indirect compared with the clinical
question, the committee may choose to downgrade one level from “no indirectness” to
“serious indirectness”. In contrast, if the indirectness is more severe, the committee
may elect to downgrade two levels to “very serious indirectness”. If indirectness is
extreme, the committee may determine that the evidence is not relevant at all.



Imprecision: To determine whether or not imprecision exists, the committee must first
determine the threshold effect that warrants a change in clinical practice. The degree of
benefit that warrants the initiation of therapy is smaller if the benefit is important, side
effects are infrequent, and/or cost is low, than if the benefit is minor, side effects are
major, and/or cost is high. Imprecision exists if the ends of the confidence interval, as
determined by the meta‐analysis, lead to different clinical decisions. In other words,
imprecision indicates that the trial had too few events to definitively answer the clinical
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question. However, imprecision is not synonymous with lack of statistical significance.
For example, a statistically significant odds ratio can still be imprecise if the upper limit
is large in magnitude but the lower limit is close to one. If the body of evidence is
judged imprecise, the committee may choose to downgrade one level from “no
imprecision” to “serious imprecision”. In contrast, if the imprecision is severe, the
committee may elect to downgrade two levels to “very serious imprecision”.



Other considerations: There are other criteria that also affect the quality of evidence.
The quality of evidence may be downgraded for reporting bias (i.e., publication bias, lag
bias, and selective outcome reporting bias). A large magnitude of effect warrants
upgrading the quality of evidence one (2‐5 times) or two (>5 times) levels, just as a
dose‐effect relationship warrants upgrading. Finally, if inclusion of all conceivable (but
unmeasured) confounders would have biased the trial toward a more extreme effect
(e.g., all confounders would have biased the trial toward an increased effect, but the
trial found no effect), upgrading is justified.

Finally, the “Quality” column displays the quality of evidence for each outcome. The ATS uses
the Grading, Recommendations, Assessment, Development, and Evaluation (GRADE) approach
to rate the quality of evidence as high, moderate, low, or very low. The quality of evidence
indicates the confidence that the committee has in the estimated effects. To determine the
quality of evidence, a baseline assumption is made. Randomized trials are assumed to be high
quality evidence as a starting point, while observational studies with control groups
(retrospective and prospective cohort studies, case‐control studies) are assumed to start as low
31

quality evidence, and case reports, case series, and clinical observations are assumed to be very
low quality evidence. Once the underlying assumption is made, the final quality of evidence is
based upon the number of criteria for which the quality of evidence was downgraded or
upgraded. As examples, if you have randomized trials with serious indirectness of the
population, you would downgrade from high quality evidence to moderate quality evidence. If
you have randomized trials with serious limitations and serious indirectness of the population,
you would downgrade to low quality evidence. And, if you have observational studies with a
large effect, you would upgrade from low quality evidence to moderate quality evidence.

For more information on evidence synthesis or rating the quality of evidence, please contact:
• Charlie B. Strange III, MD (Chair, DDIC), strangec@musc.edu
• David J. Feller-Kopman, MD (Vice-chair, DDIC), dfk@dartmouth.edu
• Kevin Wilson, MD (Chief, Documents & Patient Education), kwilson@thoracic.org
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Chapter 7:
Formulating Recommendations

The formulation of recommendations to answer each clinical question often begins during a
face‐to‐face meeting of the full guideline development committee. During the meeting,
participants’ potential COI are disclosed and then the evidence for each clinical question is
summarized. The following criteria are then used to determine whether to recommend for or
against an intervention: 1) the balance of desirable consequences (i.e., benefits) versus
undesirable consequences (i.e., harms and burdens), 2) the overall quality of evidence (i.e., the
lowest quality of evidence among the critical outcomes), 3) patient values and preferences, and
4) costs and resource use. Based upon these considerations, the guideline developers choose to
recommend for or against the intervention. If consensus on a recommendation cannot be
achieved by discussion, voting may be necessary. The results of voting should be recorded and
included in the guidelines, usually in an online supplement.

Use of the Evidence to Recommendations (EtR) framework may help guideline developers
formulate recommendations. The online program asks guideline developers a series of
questions related to the criteria described above, insuring that important considerations are
not missed. Free access is available at http://www.guidelinedevelopment.org/.
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The questions asked in the EtR framework include the following:
1. Is the clinical problem a high priority?
2. What is the overall quality of evidence?
3. How much uncertainty is there about how much patients value the main outcome?
4. Are the desirable anticipated effects large?
5. Are the undesirable anticipated effects small?
6. Are the desirable effects large relative to the undesirable effects?
7. Are the resources required small?
8. Is the incremental cost small relative to the net benefits?
9. What would be the impact on health inequities?
10. Is the option acceptable to key stakeholders?
11. Is the option feasible to implement?
34

Once these questions are considered and answered, the EtR framework asks guideline
developers to decide whether the 1) undesirable consequences clearly outweigh the desirable
consequences, 2) undesirable consequences probably outweigh the desirable consequences, 3)
desirable consequences clearly outweigh the undesirable consequences, 4) desirable
consequences probably outweigh the undesirable consequences, or 5) the balance is uncertain.
Based upon these determinations, the guideline developers choose to recommend for or against
the intervention.

For more information on formulating guideline recommendations, please contact:
• Charlie B. Strange III, MD (Chair, DDIC), strangec@musc.edu
• David J. Feller-Kopman, MD (Vice-chair, DDIC), dfk@dartmouth.edu
• Kevin Wilson, MD (Chief, Documents & Patient Education), kwilson@thoracic.org
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Chapter 8:
Determining the Strength of
Recommendations
Once the recommendations are formulated, the strength of each recommendation is
determined. The strength of the recommendation reflects the degree of certainty that the
guideline development committee has that the recommended intervention is correct. A strong
recommendation indicates that the committee is certain that the recommended intervention is
the right thing to do, while a conditional (i.e., weak) recommendation indicates uncertainly,
usually because either the desirable and undesirable consequences are finely balanced or the
quality of evidence provides little confidence in that balance. If the strength of the
recommendation cannot be determined by discussion and consensus, voting may be required.
The results of such voting should be recorded and included in the guidelines, usually in an
online supplement.

There several additional ways to conceptualize the strength of a recommendation. First, a
strong recommendation indicates that it is the right thing to do for more than 95% of patients,
while a conditional recommendation indicates that it is the right thing to do for more than 50%
of patients but not as many as 95%. Second, a strong recommendation says to the clinician,
“just do it”, whereas a conditional recommendation says, “slow down, think about it, and
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discuss it with the patient.” Finally, a strong recommendation says that the committee would
be willing to tell a clinician who does not follow the recommendation, “you did the wrong
thing”, and the recommendation would be an appropriate performance measure. A weak
recommendation is one that is likely to change with the development of additional evidence.

It is important to realize that strong recommendations should usually be based upon high or
moderate quality evidence. The reason is that if you have low or very low confidence in the
estimated effects (i.e., low or very low quality evidence), how can you be certain that the
desirable effects outweigh the undesirable effects? There are exceptions, of course, but these
are infrequent. An example of an exception is an intervention that might improve a very
important outcome, has few or only minor side effects, is inexpensive, and without which a
poor outcome is inevitable. If tap water might cure lung cancer, then a recommendation for
lung cancer patients to drink a glass of water each day would be a reasonable strong
recommendation based upon low or very low quality evidence.

For more information on determining the quality of evidence, please contact:
• Charlie B. Strange III, MD (Chair, DDIC), strangec@musc.edu
• David J. Feller-Kopman, MD (Vice-chair, DDIC), dfk@dartmouth.edu
• Kevin Wilson, MD (Chief, Documents & Patient Education), kwilson@thoracic.org
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Chapter 9:
Writing Recommendations
By this point, the committee knows what it is going recommend and the strength of the
recommendations, so it is time to put the recommendations into writing using the Grading,
Recommendations, Assessment, Development, and Evaluation (GRADE) approach.

Each recommendation concisely states the population, action, intervention, and comparator.
The population is the group for whom the recommendation is intended. The action refers to
whether the committee recommends administering or not administering, performing or not
performing, etc.; it is preceded by “we recommend” for strong recommendations and “we
suggest” is used for conditional (i.e., weak) recommendations. The comparator may be
excluded if it is obvious. The written recommendations, therefore, fall into several general
formats:


For patients with X, we suggest Y rather than Z.



For patients with X, we recommend Y rather than Z.



For patients with X, we suggest NOT doing Y.



For patients with X, we recommend NOT doing Y.

where X is the population, Y is the intervention, and Z is the comparator.
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Finally, a grade consisting of the strength of the recommendation and quality of evidence
follows each written recommendation. The strength of the recommendation is determined as
described in Chapter 8. The quality of evidence for a recommendation is the lowest quality of
evidence among the critical outcomes for the intervention. As an example, if you have an
intervention with three critical outcomes, two of which were determined to be based upon high
quality evidence and one of which was determined to be based upon moderate quality evidence,
the quality of evidence for the recommendation would be moderate. Determining the quality
of evidence for each outcome was described in the Summary of Findings and Evidence
Tables section of Chapter 6.

Thus, a completed recommendation may look like the following: “For patients with COPD whose
exertional oxyhemoglobin saturation is less than 88%, we recommend supplemental oxygen
therapy (strong recommendation, moderate quality evidence).”

For more information on writing guideline recommendations, please contact:
• Charlie B. Strange III, MD (Chair, DDIC), strangec@musc.edu
• David J. Feller-Kopman, MD (Vice-chair, DDIC), dfk@dartmouth.edu
• Kevin Wilson, MD (Chief, Documents & Patient Education), kwilson@thoracic.org
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Chapter 10:
Writing the Guideline Manuscript
Clinical practice guidelines are documents that answer clinical questions by explicitly linking the
related evidence to recommendations as described in the preceding chapters. Descriptions of
epidemiology, pathophysiology, etc. are beyond the scope of clinical practice guidelines. The
following format is recommended for ATS guidelines:



Table of Contents



Abstract (Background, target audience, methods, recommendations, conclusions)



Overview (An introductory paragraph followed by a bulleted list of key conclusions and
recommendations)



Introduction



Methods



How to use these guidelines



Question 1
o Description of the evidence and its quality
o Desirable consequences and their magnitudes
o Undesirable consequences and their magnitudes
o Rationale for the recommendation
o What others are saying
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o Recommendation
o Values and preferences
o Remarks


Repeat same sections for additional questions



Conclusions



References

An <4,500 word Executive Summary may be published in the Am J Respir Crit Care Med and an
<10,000 word Full‐length version may be published on the journal’s website. In addition, an
online supplement is permitted.

For more information on writing the guideline manuscript, please contact:
• Charlie B. Strange III, MD (Chair, DDIC), strangec@musc.edu
• David J. Feller-Kopman, MD (Vice-chair, DDIC), dfk@dartmouth.edu
• Kevin Wilson, MD (Chief, Documents & Patient Education), kwilson@thoracic.org
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