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Background. Grading of Recommendations Assessment, Development, and Evaluation (GRADE) is a systematic approach to
grading strength of recommendation (SOR) and quality of evidence (QOE) for guideline recommendations. We aimed to assess the
relationship between SOR and QOE in current Infectious Diseases Society of America (IDSA) guidelines.

Methods. In this cross-sectional analysis, we analyzed the frequency of SOR-QOE pairings, including discordance (defined as
strong SOR based on expert opinion, very low, or low QOE) for GRADEd recommendations in IDSA guidelines published since
2010. Data for each recommendation were extracted on SOR, QOE, the domain of disease management (one or more of diagnosis,
treatment, prevention, and other categories), and relevance to drug or nondrug treatment.

Results.  Seventeen eligible guidelines provided 1042 unique GRADEd recommendations (n = 237, 711, 76, and 73 pertaining
to diagnosis, treatment, prevention, and other domains, respectively; n = 574 and 137 pertaining to drug and nondrug treatment).
Overall, the most common SOR was strong (71.8%; n = 748) and the most common QOE was low (48.6%; n = 506). Among all
strong recommendations, 47.1% (n = 352) demonstrated discordance with QOE. By domain, strong recommendations were dis-
cordant in 36.6%, 51.4%, 29.3%, and 58.1% of recommendations pertaining to diagnosis, treatment, prevention, and other domains,
respectively. Similarly, 50.7% and 54.0% of strong recommendations related to drug and nondrug treatment were discordant, respec-
tively. We identified 39.6% of discordant recommendations to be consistent with good practice statements, which are recommended

to be labeled as such without formal GRADEd designations of SOR or QOE.

Conclusions.

Among all IDSA guideline recommendations with strong SOR, approximately half were discordant with QOE,

and this frequency varied across strata of domains of disease management.
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Clinical practice guidelines support effective clinical care by
providing scientific evidence for recommendations to incorpo-
rate into clinical practice [1]. Qualitative assessments of each
recommendation and its supporting evidence are typically pro-
vided by guidelines in a systematic framework. However, these
frameworks have been inconsistent between guidelines, which
may present readers with challenges in interpreting guideline
recommendations [2].

Grading of Recommendations Assessment, Development,
and Evaluation (GRADE) is a system for grading the strength
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of recommendation (SOR) and quality of evidence (QOE)
for recommendations in clinical practice guidelines [2]. The
GRADE framework is used by numerous organizations world-
wide, allowing for standardization of evidence rating with one
system that clearly addresses SOR and QOE independently [3,
4]. The GRADE framework classifies SOR as strong when the
level of confidence that the recommendation’s beneficial effects
will outweigh the unwanted effects (or vice versa); when these
tradeofls are less certain, SOR is weak [5].

One of the determinants of SOR is QOE. The QOE is classi-
fied as high, moderate, low, or very low based on the confidence
in the effects estimate [6]. The GRADE framework initially des-
ignates a body of evidence as high or low QOE when it is com-
posed of randomized controlled trials (RCTs) or observational
studies, respectively. This initial classification of QOE can then
be upgraded by 1 or 2 levels based on factors such as a large
magnitude of effect, dose-response gradient, or an effect of re-
sidual confounding that further supports a treatment’s effect.
The QOE classification may also be downgraded by 1 or 2 levels
due to risk of bias, inconsistency, indirectness, imprecision, or
publication bias [6-11].
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The Infectious Diseases Society of America (IDSA)
adopted the GRADE system in 2008 to improve the rating
of QOE within clinical practice guidelines [3]. Critics of the
previous grading system (IDSA-US Public Health Service
Grading System) noted the inability of the system to account
for subtleties when determining the robustness of the evi-
dence used to grade recommendations. The GRADE frame-
work attempts to overcome this limitation by considering the
nuances among studies with the same design when rating the
quality of evidence (ie, not all RCTs are of similar quality and
robustness).

Principles of evidence-based medicine suggest that stronger
recommendations should be supported by higher quality evi-
dence, such as RCTs [1]. This association between SOR and
QOE in clinical practice guidelines has been previously ex-
plored [12-17]. Prior assessments of IDSA guidelines produced
using the IDSA-US Public Health Service Grading System,
published during the years of 1994 to 2010, found that ap-
proximately one half of recommendations were supported by
low-level evidence consisting of nonrandomized studies and
expert opinion [12, 13, 16]. An analysis of guidelines published
between 1984 and 2008 by the American College of Cardiology
and the American Heart Association found that 46% of 2711 re-
commendations reporting QOE were based on level C evidence
(derived from expert opinion, case reports, and standards of
care), and a subsequent analysis found similar results [14, 17].
Sims et al [15] analyzed the correlation of SOR and QOE among
681 recommendations in various critical care guidelines that
utilized GRADE methodology published between 2011 and
2017. Strength of recommendation and QOE were positively
correlated (p = .66); however, 32.1% of recommendations were
discordant (ie, a recommendation with strong SOR based on
low, very low, or expert opinion QOE), a condition that is rea-
sonable in some paradigmatic situations, but generally discour-
aged [18].

Discordant recommendations may also be consistent with
good practice statements, which are recommended to be des-
ignated as such without formally GRADEd ratings of SOR and
QOE [19, 20]. Good practice statements are recommended in
place of the formal GRADE process when panelists have high
confidence that indirect evidence supports net benefit and
when it would be unnecessarily burdensome to collect and
summarize this evidence. In general, good practice statements
can be identified when this situation is present or when the
unstated alternative is absurd or violates ethical norms [19].
When presented, good practice statements should be accom-
panied by documentation justifying their necessity [19, 20].
Previous studies have identified good practice statements to be
present in 13.5%, 18.1%, and 36% of discordant recommenda-
tions from UpToDate, the World Health Organization, and the
Endocrine Society, respectively [21-23]. Given the findings of
these and the aforementioned studies, all authors discussed the

need for higher quality evidence and more rigorous adherence
to GRADE best practices [12-17, 21-23].

To our knowledge, recommendations in IDSA guidelines
using the GRADE system published after the year 2010 have not
been assessed. Accordingly, we sought to evaluate the correla-
tion and discordance between SOR and QOE for recommenda-
tions in current IDSA guidelines using GRADE methodology.
We also aimed to perform predetermined stratified analyses
by domain of disease management (including diagnosis, pre-
vention, treatment, or other domains) and recommendations
pertaining to drug and nondrug treatment to elucidate any dif-
ferences in discordance across domains of recommendations.

METHODS

Data Inclusion

We reviewed IDSA clinical practice guidelines that were cat-
egorized by the IDSA practice guidelines webpage as current
from May 2010 to the end of our review as of August 7, 2019.
We included guidelines that used GRADE methodology as de-
lineated in the methodology section of each guideline. We per-
formed our primary analysis excluding recommendations that
were not GRADEd.

Data Extraction

For each GRADEd recommendation, we recorded the SOR and
QOE as ordinal variables based on their assigned categories
ranging from none to strong and from none/expert opinion to
high, respectively. If a guideline designated a recommendation’s
QOE as a range (eg, low to very low), we assigned it the
higher ranked category, and QOE of none and expert opinion
were paired together, as performed in previous analyses [15].
Recommendations in IDSA guidelines are cataloged using a
numbered system; however, in some instances, one numbered
statement included multiple independently GRADEd recom-
mendations. We recorded each individually GRADEd recom-
mendation as a unique observation for inclusion in the full
analysis set.

We classified each statement as (1) pertaining to diagnosis,
treatment, prevention, or other domains of disease manage-
ment and (2) whether a statement pertained to drug or nondrug
treatment. For recommendations where these classifications
were unclear, we resolved disagreements by consensus. Some
statements contained recommendations that encompassed
more than 1 domain; these were classified as pertaining to each
applicable domain. For each recommendation, we recorded
whether there was discordance between SOR and QOE, which
we defined as strong SOR based on QOE that was none and/
or expert opinion, very low, or low. We reviewed discordant
statements to identify whether they were consistent with good
practice statements, which were categorized using guidance de-
scribed by Guyatt et al [19].
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We defined the domain of diagnosis as recommendations
pertaining to establishing the presence or quality of infection.
The domain of prevention was defined as recommendations
related to primary or secondary prevention of infectious dis-
ease (eg, vaccination, pre- and postexposure prophylaxis,
decolonization, and hygiene). The domain of treatment was
defined as recommendations regarding initiating, ending,
or modifying therapy of suspected or confirmed infection
(ie, after diagnosis occurs or when diagnosis is not needed).
Recommendations that did not meet the definitions for di-
agnosis, prevention, or treatment were categorized as other.
A local institutional review board determined this research
does not meet the definition of human subject research and
required no oversight.

Analytic Approach

Descriptive statistics were used to report the frequency of
SOR-QOE pairings, including discordance. We performed an
exploratory correlation analysis using Spearman’s rank-order
correlation to quantify the correlation between SOR and QOE
for the full analysis set (all GRADEd recommendations), by do-
main of disease management, and by drug and nondrug treat-
ment, and x* tests of independence between discordance and
each domain of disease management and drug- and nondrug
treatment. All analyses were performed in R version 4.0.0 (R
Foundation for Statistical Computing).

RESULTS

Distribution of Recommendations

At the time of data collection, we identified 17 clinical practice
guidelines published since 2010 that were endorsed by IDSA
and were labeled as current and used GRADE methodology.
These guidelines included 944 numbered statements, from
which we recorded 1042 unique GRADEd recommendations
that composed the full analysis set. Statements that were not
GRADEd (n = 36) were excluded; 12 of these were specifically
denoted by panelists as good practice statements. Most recom-
mendations were designated with a SOR of strong (n = 748;
71.8%) and a QOE of low (n = 506; 48.6%) (Table 1).

Most recommendations pertained to the domain of treat-
ment (n = 711; 68.2%), followed by diagnosis (n = 237; 22.7%),
prevention (n = 76; 7.3%), and other domains (n = 73; 7.0%).
Fifty-five recommendations were designated as pertaining to
more than 1 domain. Recommendations in the other domain
were related to monitoring, practice (eg, suggestion to use clin-
ical decision support to improve antibiotic prescribing for anti-
microbial stewardship), and epidemiology.

Clinical practice guidelines for candidiasis contributed the
most recommendations pertaining to treatment (n = 128;
19.2% of all treatment recommendations), followed by asper-
gillosis (n = 75; 11.2%). Guidelines for infectious diarrhea and
healthcare-associated ventriculitis and meningitis issued the
most recommendations within the diagnosis domain (n = 39
and n = 36, respectively; 16.5% and 15.2%). Within the preven-
tion domain, most recommendations originated from guide-
lines for aspergillosis (n = 25; 33.8%), followed by infectious
diarrhea (n = 16; 21.6%). Guidelines for implementing an anti-
microbial stewardship program and human immunodeficiency
virus (HIV) chronic pain management provided the most re-
commendations pertaining to the other domain (n =23 and
n = 7, respectively; 35.9% and 10.9%).

Discordance of Strength of Recommendation and Quality of Evidence
Among 748 recommendations with strong SOR, 47.1% (n = 352)
demonstrated discordance with QOE (low, n = 309; very low,
n =43) (Table 1). These discordant recommendations repre-
sented 33.8% of all GRADEd recommendations. By domain,
discordance was present in 58.1%, 51.4%, 36.6%, and 29.3% of
strong recommendations pertaining to other, treatment, diag-
nosis, and prevention domains, respectively (P <.0001) (Table
2). Likewise, 50.7% and 54.0% of strong recommendations re-
lated to drug and nondrug treatment demonstrated discordance
(P =.61) (Table 3).

Stratified analysis of recommendations from each clinical prac-
tice guideline revealed a large proportion of recommendations
originated in guidelines for candidiasis, aspergillosis, and skin and
soft tissue infections; these recommendations composed 36.0%
of all recommendations (Figure 1). Among recommendations in
each guideline, we found that the following guidelines included the
most discordant recommendations: leishmaniasis (59.2%), HIV

Table 1.

Strength of Recommendation and Quality of Evidence for All GRADEd Recommendations

Strength of Recommendation, No. (%)

Quality of Evidence Weak Strong Total, No. (%)
High 3(0.3) 94 (9.0) 97 (9.3)
Moderate 49 (4.7) 302 (29) 351 (33.7)
Low 197 (18.9) 309 (29.7) 506 (48.6)
Very low 45 (4.3) 43 (4.1) 88 (8.4)
Total, No. (%) 294 (28.2) 748 (71.8) 1042 (100)

Abbreviations: GRADE, Grading of Recommendations Assessment, Development, and Evaluation.
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Table 2. Strength of Recommendation and Quality of Evidence for GRADEd Recommendations Stratified by Domain of Disease Management

Strength of Recommendation, n (%

)a,b

Diagnosis Treatment Prevention Other
Quality of Evidence Weak Strong Weak Strong Weak Strong Weak Strong
High 1(0.4) 20 (8.4) 2(0.3) 54 (7.6%) 0 20 (26.3) 0 2(2.7)
Moderate 13 (5.5) 82 (34.6) 29 (4.1) 204 (28.7) 5 (6.6) 21 (27.6) 3(4.1) 16 (21.9)
Low 48 (20.3) 52 (21.9) 117 (16.5) 238 (33.5) 12 (156.8) 15 (19.7) 27 (37.0) 22 (30.1)
Very low 14 (5.9) 7 (3.0) 32 (4.5) 35 (4.9) 1(1.4) 2(2.6) 0 3(4.1)
Total 76 (32.1) 161 (67.9) 180 (25.3) 531 (74.7) 18 (23.7) 58 (76.3) 30 (41.1) 43 (568.9)

Abbreviations: GRADE, Grading of Recommendations Assessment, Development, and Evaluation.

“Percentages represent overall percentages within each domain of disease management.

“Total number of observations exceeds 1042 because some recommendations were designated as pertaining to more than 1 domain.

chronic pain management (55.2%), coccidioidomycosis (53.6%),
and candidiasis (50.3%) (Figure 1).

Correlation of Strength of Recommendation and Quality of Evidence
Correlation between SOR and QOE was weakly positive among
all recommendations (p =.33; 95% confidence interval [CI],
0.28 to0 0.39; P < .001). When stratified by domain, the strength
of correlation varied for recommendations pertaining to pre-
vention (0.45; 95% CI, 0.24 to 0.61), diagnosis (0.43; 95% CI,
0.32 to 0.53), treatment (0.29; 95% CI, 0.22 to 0.36), and other
domains (0.27, 95% CI, 0.02 to 0.48). A weak correlation re-
mained in stratified analyses of recommendations for nondrug
(0.29; 95% CI, 0.22 to 0.37) and drug treatment (0.30; 95% CI,
0.13 to 0.46).

Good Practice Statements

We identified 139 (39.6%) of all discordant statements to be
consistent with good practice statements. None of these recom-
mendations were accompanied by formal documentation of the
necessary conditions to issue a good practice statement, as re-
commended in guidance by Guyatt et al [19].

DISCUSSION

In this review of IDSA recommendations produced using
GRADE methodology, SOR was often discordant with QOE.

Among all strong recommendations, 47.1% were discordant,
being supported by low or very low QOE. Novel findings from
this research revealed that this amount of discordance varied
across domains of disease management, more so than for re-
commendations pertaining to drug and nondrug treatment.

Our findings generally agree with those of previous analyses.
For example, Lee et al [12] and Khan et al [13, 16] found that
IDSA guideline recommendations published before 2010 are
largely based on lower QOE. These publications demonstrated
that approximately 55% of recommendations produced using
the IDSA-US Public Health Service Grading System were sup-
ported by level III evidence (derived from expert opinion),
31% by level II evidence (derived from observational studies),
and 14% by level I evidence (derived from >1 RCT). Although
these findings cannot be directly compared with our own be-
cause of the use of different systems across sets of guidelines,
our analysis of current IDSA guideline recommendations re-
veals a similar prevalence of lower quality evidence underlying
recommendations.

Likewise, our review of discordant recommendations iden-
tified 39.6% as being consistent with good practice statements.
This is in line with previous findings by Brito et al [23], which
found that 36% of recommendations in guidelines by the
Endocrine Society comprised good practice statements. Our
findings add that none included formal documentation of

Table 3. Strength of Recommendation and Quality of Evidence for GRADEd Recommendations for Drug and Nondrug Treatment®

Strength of Recommendation, n (%)

Drug Treatment Nondrug Treatment
Quality of Evidence Weak Strong Weak Strong
High 2(0.3) 50 (8.7) 0 4(2.9)
Moderate 27 (4.7) 156 (27.2) 2 (1.5) 48 (35.0)
Low 103 (17.9) 186 (32.4) 14 (10.2) 52 (38.0)
Very low 24 (4.2) 26 (4.5) 8(5.8) 9(6.6)
Total 156 (27.2) 418 (72.8) 24 (175) 113 (82.5)

Abbreviations: GRADE, Grading of Recommendations Assessment, Development, and Evaluation.

“Percentages represent overall percentages within each domain of treatment.
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Candidiasis

73/145 (50.3%)
929/124 (17.7%)
31/106 (29.2%)

Aspergillosis

Skin and soft tissue infections

Healthcare-associated ventriculitis and
meningitis

29/95 (30.5%)
26/93 (28%)
45/76 (59.2%)

37/69 (53.6%)

32/58 (55.2%)

0/46 (0%)

4/46 (8.7%)

Infectious diarrhea

Leishmaniasis

Coccidioidomycosis

HIV chronic pain management

Clostridum difficile

Guideline

Neurocysticercosis

Hospital-acquired and ventilator-associated
pneumonia

13/45 (28.9%)
18/38 (47.4%)
6/24 (25%)

Vertebral osteomyelitis

Chronic kidney disease in HIV

Implementing an antimicrobial stewardship
program

0/23 (0%)
2/22(9.1%)
Asymptomatic Bacteriuria 8/20 (40%)

Diagnosis of tuberculosis

Outpatient parenteral antimicrobial treatment - 6/12 (50%)

(e

Figure 1.

50 100 150

Recommendations (n)

Level of evidence . High . Moderate . Low . Very low

Quality of evidence for GRADEd recommendations stratified by guideline. Fractions and proportions reflect the number of discordant recommendations among

total GRADEd recommendations for each guideline. GRADE, Grading of Recommendations Assessment, Development, and Evaluation; HIV, human immunodeficiency virus.

conditions necessary to issue good practice statements. Finally,
our research found a lower overall correlation between SOR
and QOE in IDSA clinical practice guidelines (p =.33) com-
pared with critical care guidelines reviewed by Sims et al [15]
(p = .66).

A novel approach to this study was our categorization of re-
commendations into domains of disease management and drug
and nondrug treatment. Although discordance was not un-
common across all strata, the numerically higher prevalence of
discordance in treatment and other domains may indicate areas
warranting comparatively greater attention. Similar cross-sec-
tional analyses of practice guidelines might be used to systemat-
ically identify and prioritize specific areas for research, funding,
guideline development, and clinical decision making in settings
where practice is guided by lower quality evidence.

There may be explanations for our finding that discordant re-
commendations were common. The GRADE framework meth-
odology permits upgrading or downgrading QOE of bodies of
evidence based on several factors, including indirectness of re-
search [4]. In the case of infectious disease research, evidence
may have been downgraded because of, for example, indirect
evidence that does not directly compare the specific interven-
tions, populations, or outcomes of interest [24]. For instance,
discordant recommendations are provided for coverage of
Staphylococcus aureus and Pseudomonas aeruginosa in patients

treated empirically for hospital-acquired pneumonia [25]. This
guideline states that QOE underlying these recommendations
was based on indirect evidence, because the causative path-
ogen was identified in only one third of cases. This suggests that
incentives for direct comparative effectiveness research in in-
fectious diseases could be valuable, especially for generic drug
treatments, where research is unlikely to be funded by industry
sponsors.

Discordant recommendations may also be a natural result
of the rare incidence of some infectious diseases. This could
lead to challenges in their study and low QOE, which may be
reflected in our finding that the guideline for leishmaniasis is-
sued the highest proportion of reccommendations that were dis-
cordant. With 69 cases of cutaneous leishmaniasis reported in
the United States from 2007 to 2017, this rare infection is dif-
ficult to research [26]. Such challenges may be insurmountable
and may reflect a natural plateau in QOE for some conditions.

More importantly, discordant recommendations may have
been appropriately issued if they were consistent with para-
digmatic situations defined by GRADE methodology [18].
Although this is generally discouraged, it may be justified.
Among these are situations in which low-quality evidence sug-
gests benefit in a life-threatening situation. For example, authors
of the leishmaniasis guideline issued a discordant recommen-
dation endorsing treatment for clinically manifest visceral
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leishmaniasis in certain special populations such as pregnant
patients [27]. The authors justify this based on the maternal and
fetal risks of untreated clinically manifest visceral leishmaniasis
reported by case reports and case series. In this life-threatening
situation, the benefits of treatment outweigh the fetal risks of
antileishmanial agents. Similar to previous reports, we found
inconsistency in the availability and detail of accompanying
information to categorize discordant recommendations into
one of the paradigmatic situations, which requires assump-
tions by reviewers that may not be reflective of the panelists’
determinations [15, 21, 23]. Therefore, we did not record these
assessments, and we also suggest that guidelines could benefit
by documenting which paradigmatic situation applies to dis-
cordant recommendations to clarify panelists’ decision making,
adherence to GRADE methodology, and use by clinicians [15].

Limitations of our study include a large proportion of dis-
cordant recommendations that originated from a small group
of guidelines, which may influence our overall findings. In addi-
tion, the heterogeneity in number of discordant recommenda-
tions across guidelines should be considered. Our classification
of recommendations into domains of disease management and
drug and nondrug treatment introduces some subjectivity;
however, this was mitigated by consensus review. As mentioned,
we did not attempt to categorize discordant recommendations
into defined paradigmatic situations; thus, we cannot deter-
mine from this analysis whether discordance was appropriate.
However, our findings related to recommendations that were
consistent with good practice statements provide helpful insight
into the improper use of GRADE for some recommendations.
Future research could more formally investigate reasons for dis-
cordance in IDSA guidelines and the presence or absence of
sufficient documentation to categorize the corresponding par-
adigmatic situation.

CONCLUSIONS

Approximately half of all strong recommendations in current
IDSA guidelines using GRADE methodology from 2010 to
2019 demonstrated discordance between QOE and SOR, and
this frequency varied across domains of disease management.
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