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Abstract

Context: As aresult of new developments in medicine, the
need for evidence-based clinical practice guidelines (CPG)
is of utmost importance. However, studies have shown that
many medical societies are using low quality research to
develop CPGs.

Objectives: To evaluate the quality of research underlying
the CPGs issued by the Infectious Diseases Society of
America (IDSA).

Methods: We examined 29 CPGs issued between January
1, 2012 and December 31, 2019 and classified each by
research quality according to levels reported by the CPG
authors and previously specified by the IDSA: Levels I
through III, corresponding to high, moderate, and low
quality of evidence, respectively. Each ranking was cross-
checked with a second researcher to improve inter-
rater reliability. To analyze evolution of research quality
over time, three updated CPGs were randomly selected and
compared to their original versions. Chi-square analysis
was then performed to determine statistical significance.
Results: We evaluated the quality of research for 2,920
recommendations within the 29 CPGs that met our criteria
and found that 418 (14%) were developed using high-
quality (Level I) research from randomized, controlled
trials. Of the remaining recommendations, 928 (32%) were
based on moderate quality research (observational
studies) and 1574 (54%) on low quality research (expert
opinion). A Pearson chi-squared analysis indicated
no-statistically significant difference between original
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guidelines or their subsequent updates for Clostridium
difficile (X2=0.323; n=85; degrees of freedom [df]=2;
p=0.851), candidiasis (x’=4.133; n=195; df=2; p=0.127), or
coccidiomycosis (x’=0.531; n=95; df=1; p=0.466).
Conclusions: The proportion of high-quality research un-
derlying guideline recommendations is remarkably low,
indicating that moderate and low quality evidence is still
influencing infectious disease guidelines despite IDSA
standards. Moreover, the quality of research has not
significantly changed over time. IDSA CPGs are a formi-
dable source of information for clinicians, but an increased
number of quality studies should be utilized to further
guide CPG development.

Keywords: clinical practice guidelines; evidence-based;
GRADE; infectious diseases; medical research; quality.

Clinical practice guidelines (CPG) function to relay rapidly
expanding medical research information to clinicians and
aid in clinical decision making by summarizing key scien-
tific evidence [1-3]. CPGs can help minimize adverse patient
outcomes, decrease the use of unnecessary and expensive
diagnostic tests and procedures, and increase consistency of
care between different populations of patients [4-6]. In
response to new developments in medicine and the need
for evidence-based clinical guidelines to assist physicians,
the Infectious Diseases Society of America (IDSA) partnered
with the Institute of Medicine in 2011 to develop a handbook
focused on more critical appraisal of literature used in CPG
development [7, 8]. The new standards outlined in the
handbook mandated that CPGs be developed using the
Grading of Recommendations, Assessment, Development,
and Evaluations (GRADE) approach, the most widely used
technique for developing trustworthy CPGs [1, 7, 8]. Interest
in the evaluation of guidelines has grown in recent years
[9-11]. One study [12] conducted prior to publication of the
IDSA handbook found that only 14% of CPGs published
before 2011 were developed using Level I quality evidence
[12]. In this study, we aimed to evaluate the quality of
research supporting recommendations from the IDSA clin-
ical guidelines, since the improved guideline development
standards have been in place for nearly a decade. Our
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primary outcome was to determine the proportion of CPGs
(and recommendations given within them) developed using
Level I research. Our secondary outcome was to analyze the
evolution of research quality underlying CPGs over time.

Methods

This study was conducted in accordance with the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines [13]. Recommenda-
tions within CPGs were analyzed for strength and quality of
research, as reported by the CPG authors, following GRADE
criteria [8]. Strength of recommendations, research quality,
and publication year were tracked using an Excel spread-
sheet (Microsoft, Inc.). CPGs met inclusion criteria for this
study if they were documented as “current,” developed
between January 1, 2012 and December 31, 2019, and re-
ported on the IDSA website. CPGs were excluded if they did
not pertain specifically to infectious disease principles. The
strength of each recommendation within each CPG was
classified by a process previously utilized for IDSA guide-
lines, in coordination with the GRADE approach: Grade
Levels A, B, and C corresponded to strong, moderate, and
weak recommendation strength [14]. The quality of
research supporting each recommendation was also
specified in previous IDSA guidelines with GRADE Level I,
II, and III rankings, corresponding with high, moderate,
and low quality of evidence. Each recommendation was
first extracted by one researcher (B.G.) and then cross-
checked by a second researcher (R.E.) to improve inter-
rater reliability. The proportions of high-, moderate-, and
low-quality evidence as well as strength of recommenda-
tions were then analyzed for each CPG. The evolution
of research quality underlying CPGs was then assessed by
tabulating the proportion of recommendations guided by
Level I, II, and III research in three of the most updated
CPGs on Clostridium difficile, candidiasis, and coccidiomy-
cosis. These were randomly selected using Microsoft Excel
randomization. A Pearson chi-squared analysis was then
constructed to compare the quality of research underlying
original vs. updated recommendations. Statistical anal-
ysis was performed using SPSS (IBM Corp.) on April 8,
2020.

Results

Of 31 total CPGs, 29 CPGs involving 2,920 recommenda-
tions met inclusion criteria. Figure 1 compares the quality
of recommendations for all guidelines. There was 98.4%
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inter-rater reliability with 100% agreement on all evidence
rankings after consensus meetings were conducted. Four
hundred and eighteen (14.3%) of the recommendations
were developed using Level I quality data (Table 1). Of
the remaining recommendations, 928 (31.8%) were based on
Level II data and 1,574 (53.9%) on Level III data. Next, we
compared the proportion of evidence quality in the
high strength recommendation category (Level A). Three
hundred and fifty two (84.2%) recommendations of Level
I quality were associated with Level A strength, while
620 (35.9%) and 756 (43.8%) of Level II and III quality
research, respectively, were associated with Level A
strength recommendations.

Finally, we considered the evolution of three randomly
selected guidelines to assess the changes in proportion
of Levels I, II, and III quality research over time. All three
updated guidelines had either no change or a decrease in
Level I research over time (Figure 2). A Pearson chi-squared
analysis indicated no statistically significant difference be-
tween original or updates guidelines for C. difficile (x’=0.323;
n=85; degree of freedom [df=2]; p=0.851), candidiasis
()(2=4.133; n=195; df=2; p=0.127), or coccidiomycosis
(’=0.531; n=95; df=1; p=0.466). The total number of rec-
ommendations in the CPGs increased for all guidelines over
time. Candidiasis recommendations increased from 54 to 141
(261%) while recommendations in the coccidiomycosis and
C. difficile CPGs increased from 26 to 69 (265%) and 40 to 45
(113%), respectively.

Discussion

This study showed that 14% of recommendations in IDSA
CPGs were based on Level I research, which is un-
changed from the 14% reported in 2011 [12]. The pro-
portion of guidelines developed using Level II research
increased since that time (928 [32%)], up from 31%), while
the proportion of Level III research based guidelines
decreased (1,574 [54%)] down from 55%). Thus, the
quality of research underlying current CPG recommen-
dations has not changed since the IDSA adopted the
GRADE approach to evaluating research. Additionally,
we found that Level I quality evidence more strongly
influenced Level A strength recommendations than
lower quality evidence. We found that 84% of Level I
quality recommendations provided Level A recom-
mendation strength, while 36% of Level II and 44% of
Level III quality recommendations resulted in Level A
strength. Considering this, we concluded that random-
ized controlled trials had a greater impact on the
strength of recommendations being offered.
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Figure 1: Comparison of guidelines by quality of evidence. Comparison of 29 guidelines using percentage distribution of quality of evidence
underlying individual recommendations. ASP, antibiotic stewardship program; HIV, human immunodeficiency virus; Ol, opportunistic

infection.

Table 1: Strength and quality of research underlying 29 IDSA clin-
ical practice guidelines.

Evidence Evidence Evidence Total
quality level | quality level Il quality level 11l

Strength 352 620 756 1,728
level A
Strength 52 211 357 620
level B
Strength 14 97 461 572
level C
Total 418 928 1,574 2,920

In assessing the evolution of guidelines over time, we
found no statistically significant difference between quality
of research underlying recommendations in any of the
original or updated guidelines, while the total number of
individual recommendations increased between 113 and
265%. Thus, although updated CPGs now carry a higher
total number of recommendations, the quality of research
underlying those recommendations is not improving. The
minimal increase in randomized controlled trials since
2011 may be partially attributed to physician and patient
barriers to trial recruitment. Multiple studies have found
that recruitment to RCTs is increasingly difficult due to pa-
tient concerns for complexity and stringency of protocols,
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Figure 2: Evolution of guidelines and the underlying quality of
evidence. Comparison of three current guidelines with respective
previous versions. The total number of recommendations is
depicted within each subdivision.

discomfort with randomization, and potential side effects
[15, 16]. Physician barriers to recruitment were most
commonly listed as time constraints, difficulty following
study procedures, and lack of staff and training [16, 17].
Other reasons may include lack of pharmaceutical in-
dustry funding for antibiotic research due to poor
profit margins and fewer grant opportunities through
government entities in RCT trials. Our findings were
consistent with those evaluated in other specialties that
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reported low proportions of Level I evidence used in their
CPGs, such as cardiology (11%), gastroenterology (15%),
and emergency medicine (9%) [9, 11, 18]. However, the
proportion of IDSA CPG recommendations supported by
Level I evidence was markedly lower than those reported
for obstetrics and gynecology (30%) and pediatrics (43%)
[19, 20].

This study had several limitations. First, our anal-
ysis was based upon the evidence grading scale provided
by each CPG which, inevitably, is highly dependent on
the reviewer. We recognize that this could have been
overcome by evaluating the primary research underlying
each recommendation; however, this limitation was
somewhat attenuated by our use of two researchers
independently evaluating the guidelines and cross-
checking results for accuracy. Also, many of the guide-
lines we evaluated were developed several years ago and
may not reflect the volume or quality of research pub-
lished after the guideline development. Our study may
therefore underestimate the quality of research support-
ing new and updated guideline recommendations.
Finally, we recognize that some of individual recom-
mendations may not be suitable for analysis by random-
ized controlled trials due to concerns for public safety of
withholding treatments as necessitated by a control or
subjecting patients to experimental arms that will un-
doubtedly cause harm.

Conclusions

The proportion of high-quality research used in developing
guideline recommendations is low, which suggests that
low- and moderate-quality research is being used to
develop IDSA recommendations. Although the number of
recommendations has increased over time, the proportion
of high quality research used in recommendation devel-
opment has not changed significantly. CPGs should be
taken in context with clinical experience, as they are neither
all-inclusive nor definitive; that collective and customized
approach is particularly evident in the tenets of osteopathic
medicine. Future studies should focus on developing ran-
domized controlled trials and strong observational studies
to overcome the continued reliance of CPG developers on
lower-level evidence and expert opinion.
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