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INTRODUCTION: Given the changing landscape of colo-
rectal cancer, systematic reviews are likely to play a key
role in advancing the understanding of prevention, diag-
nosis, and treatment.

METHODS: We conducted a cross-sectional investigation
of the risk of bias and reporting quality of systematic
reviews referenced by colon and rectal cancer National
Comprehensive Cancer Network (NCCN) guidelines. We
used two widely accepted tools: Risk of Bias in Systematic
reviews (ROBIS) and Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA).
RESULTS: Using ROBIS, only 3 (4.8%) systematic
reviews were judged with low risk of bias, 35 (55.6%)
systematic reviews were judged with unclear risk of bias,
and 25 (39.7%) systematic reviews were judged with high
risk of bias. Across all systematic reviews, the individual
bias domains at the highest risk of bias were domains 1
(protocol and eligibility criteria) and 2 (methods to identify
and select studies). Across all studies, the median adher-
ence to PRISMA was 74.1% (IQR 69.2-80.0%),
corresponding to approximately 20 of 27 items.
CONCLUSIONS: Systematic reviews cited in NCCN guide-
lines for colon and rectal cancer are frequently at unclear
or high risk of bias and do not report key systematic
review items that are important for the critical appraisal
of results.
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Key Message We found that systematic reviews cited by colorectal cancer
NCCN guidelines were frequently at high or unclear risk of bias. High risk
of bias means poor methods were reported; unclear risk of bias means
there was incomplete reporting, making bias judgments difficult. The
implication for readers is that the NCCN guideline authors do not have
robust systematic review evidence at their disposal.
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INTRODUCTION

Systematic reviews (SRs) combine results from similar, indi-
vidual studies in an attempt to provide a reliable answer to a
healthcare question.' Previous SRs have demonstrated benefit
to both physicians and patients. An iconic example of how
SRs have influenced clinical practice concerns antenatal cor-
ticosteroid use in women at risk for preterm birth.> This SR
demonstrated a survival benefit for preterm infants and re-
solved unanswered clinical questions, such as the long-term
effects of corticosteroids on surviving infants. The authors of
this SR reported their methodology and conducted their study
in a manner that promotes reproducibility and trustworthiness.
Examples of such practices include publishing the search
strategy used to identify included studies, assessing the includ-
ed studies for risk of bias, and using robust statistical methods
to combine these studies for determining the pooled treatment
effect. These practices, however, are not common as previous
studies suggest that SRs often fail to report detailed search
strategies or evaluate for risk of bias using valid tools.> * Such
incomplete SR methodology may lead to biased results, the
consequences of which are far-reaching, including spurious
alterations to clinical practice and future research questions.
These consequences are especially harmful if the SR is cited to
support clinical practice guideline (CPG) recommendations.

Clinical practice guidelines are consensus documents de-
veloped by a group of experts that are designed to guide
patient care.” Systematic reviews are often used, alongside
robust clinical trials, to assign level 1 evidence to CPG rec-
ommendations.’ However, for a SR to be a trustworthy and
accurate source of clinical information, its methods and report-
ing must first be robust. Previous investigations of SRs under-
pinning CPG recommendations have identified suboptimal
methodology and reporting.”® Such SRs may be irreproduc-
ible, and the critical appraisal of their summary effects by CPG
development groups may be compromised.

Systematic reviews are also critically important to the pre-
vention, diagnosis, and treatment of colon and rectal cancer.
Currently, colorectal cancer is being diagnosed in patients
under age 50 at an increasing rate.'” Even worse, there is
evidence that colon cancer in younger patients may differ from
colon cancer in older adults with respect to clinical
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presentation, pathologic findings, and tumor biology.'' There-
fore, there is a fundamental need for robust research based on
rigorous methodology to continue the advancements in under-
standing preventing, diagnosing, and treating colorectal can-
cer. Systematic reviews are likely to play a key role in these
advancements.

Therefore, the primary objective of this study is to assess the
risk of bias and reporting quality in SRs cited in the National
Comprehensive Cancer Network (NCCN) guidelines for the
treatment of colon (Version 2.2018)'? and rectal (Version
1.2018)"? cancer, since NCCN guidelines are heavily used
by physicians to guide patient care'* and SRs are the highest
level of medical evidence. To do so, we applied the novel Risk
of Bias in Systematic Reviews (ROBIS) tool'> and Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) checklist.'®

METHODS

In this review, we adhered to PRISMA guidance where pos-
sible and applicable,'” despite this study not being a system-
atic review. Our choice to adhere to PRISMA was made
because no validated reporting checklist for cross-sectional
or meta-epidemiological studies exists. We defined a SR
according to the PRISMA-P (PRISMA for protocols) defini-
tion: articles that explicitly stated methods to identify studies
(i.e., a search strategy), explicitly stated methods of study
selection (e.g., eligibility criteria and selection process), and
explicitly described methods of synthesis (or other type of
summary).'” Systematic reviews were gathered from a previ-
ous study whose protocol is available via the Open Science
Framework.'® To identify SRs in the previous study, one
author (CW) manually screened the reference list of and Dis-
cussion (main narrative) section of the NCCN colon and rectal
cancer guidelines. Keywords searches were conducted for
studies referenced as a “systematic review,” “meta-analysis,”
“review,” or “metaanalysis.” Any referenced papers published
in the Cochrane Database for Systematic Reviews were also
extracted. All extracted references were added to a PubMed
collection and exported to Rayyan'® for title and abstract
screening. In accordance with the previous study from which
our sample is derived, a SR was included if it had at least one
meta-analysis that included at least one randomized-controlled
trial. Further, each SR that met these criteria must have been
published after 2011 to allow uptake of the PRISMA statement
(published in 2009). To extract data for this study, we devel-
oped Google Forms based on the ROBIS and PRISMA state-
ments. Two authors extracted data in duplicate with masking
for ROBIS (CW, LP) and for PRISMA (CW, MB). All dis-
crepancies were resolved between the authors, with the avail-
ability of a third-party adjudicator (MV).

The ROBIS statement assesses whether a SR is at risk of
bias based on its methods and conduct. ROBIS includes 3
phases: (1) assess relevance (optional), (2) identify concerns

with the SR process, and (3) judge risk of bias of the SR. We
opted to exclude the first phase of assessing relevance, since
all SRs from the NCCN colorectal guidelines are relevant to
our research question. In the second phase, signaling questions
are asked to guide an investigator through 4 bias domains: (1)
study eligibility criteria, (2) identification and selection of
studies, (3) data collection and study appraisal, and (4) syn-
thesis and findings. Signaling questions are answered as “yes,”
“probably yes,” “no,” “probably no,” and “no information.”
We followed the guidance of the ROBIS statement manual
when answering signaling questions. Based on the answers to
the signaling questions in each domain, each domain is
assigned a risk of bias grade. Potential grades include “high,”
“low,” or “unclear.” In the third phase, signaling questions are
again asked, except these questions relate to the overall reli-
ability of the SR findings. If limitations are identified in phase
2, SR authors will be required to address these limitations and
interpret the findings accordingly. Further, SR authors will be
required to not emphasize findings based on statistical signif-
icance alone. After completing phase 3, a summary judgment
(e.g., high, low, or unclear) regarding the risk of bias for the
SR will be rendered. For this study, we distinguished between
high and unclear risk of bias based on the completeness of SR
reporting. For example, to be judged high risk of bias, the SR
would have to report the use of flawed methods, such as a
flawed risk of bias scale, use of only one database to gather
studies, or single-author data extraction. Ifan SR did not report
enough information for us to determine whether the methods
were at high or low quality, we judged that SR with unclear
risk of bias.

Contrary to ROBIS, PRISMA assesses reporting quality, so
rather than asking if an item was conducted adequately,
PRISMA asks whether an item was reported. For example,
whereas ROBIS may ask about the adequacy and comprehen-
siveness of the search strategy, PRISMA asks if a search
strategy was reported. This distinction is important for com-
plementing the assessment of risk of bias in SR methodology
measured using ROBIS. The PRISMA checklist contains 27
items divided into 7 domains: Title, Abstract, Introduction,
Methods, Results, Discussion, and Funding. For each item, we
judged whether a SR fully reported what was required by
PRISMA and scored each item with a 1 (yes—fully reported)
or 0 (not reported or partially reported). Our rationale for
partial reported being grouped with “not reported” is that
PRISMA does only asks whether an item is mentioned, not
that it was methodologically robust. So, failure to completely
report an item indicates that a key piece of that item is not
available to readers. For example, item 5 requires SR authors
to indicate if a protocol exists and direct readers to it with a
citation or registration number. Failure to direct readers means
readers are unable to access the protocol, just as if the SR
authors did not mention a protocol at all. After scoring each
PRISMA item, we summed the adherence across each article
and each item. It should be noted that PRISMA is not a
measurement tool, but a reporting checklist. Despite that fact,
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Fig. 1 Flow diagram of included and excluded systematic reviews.

PRISMA has been used in numerous previous studies as a
measurement tool, since no other validated option to assess
reporting quality exists.

We used Google Sheets for all summary statistics and
measures of central tendency (medians and interquartile
ranges (IQR)).

RESULTS

Sixty-three SRs (33 colon, 30 rectal) were included in this
study (Fig. 1). The 63 SRs included a median of 10 (IQR 7—
16) studies and a median of 3160 (IQR 1270-5825) patients.
Twenty-four (38.1%) SRs stated that they adhered to PRISMA
guidelines. The included SRs were cited a total of 76 times,
overwhelmingly for support of NCCN committee recommen-
dations (56/76, 73.7%). SRs were also cited as evidence of
harm for available therapies (10/76, 13.2%), as evidence that
contradicts the committee recommendations (5/76, 6.6%), and
as background evidence where no recommendation was given
(5/76, 6.6%). All primary data and the protocol from this
investigation are available via the Open Science Framework.?’

Using ROBIS, only 3 (4.8%) SRs were judged with low risk
of bias, 35 (55.6%) SRs were judged with unclear risk of bias,
and 25 (39.7%) SRs were judged with high risk of bias
(Table 1). Across all SRs, the individual bias domains at the
highest risk of bias were domains 1 (protocol and eligibility
criteria) and 2 (methods to identify and select studies).
Twenty-eight (44.4%) SRs were at high risk of bias for domain
1 and 26 (41.3%) were at high risk of bias for domain 2.
Specific areas of concern in these two domains were the lack
of information about publication of an SR protocol, language
restrictions, choice of bibliographic databases, and searches
for gray literature. Domains 3 (data collection and appraisal)

and 4 (synthesis of findings) were predominantly judged as
unclear risk of bias, corresponding to a frequent lack of critical
information that would have aided our assessments. Individual
study scores are shown in eTable 1.

Across all studies, the median adherence to PRISMA was
74.1% (IQR 69.2-80.0%), corresponding to approximately 20
of 27 items (eTable 2). Two items had 100% adherence: item 3
(rationale for SR) and item 21 (presentation of results with
measures of precision). Thirteen additional items had adher-
ence greater than 75%, with 7 items maintaining adherence
greater than 90%. Only 3 items had adherence lower than
25%: item 8 (search strategy), item 5 (protocol and registra-
tion), and item 4 (provision of PICO-format research ques-
tion). There was no difference between SRs that adhered to
PRISMA (n=24) and did not adhere to PRISMA (z=39) in
terms of number of fully reported items (20 PRISMA vs. 20.5
no PRISMA).

DISCUSSION

Our investigation found that SRs cited in colorectal guidelines
are frequently at unclear or high risk of bias and do not report
key SR items that are important for the critical appraisal of
results. Specifically, that our predominant risk of bias judg-
ment was unclear signals that much of the critical SR meth-
odological items were missing or poorly described. Our
finding—that SRs adhered to a median of 20/27 PRISMA
items—may appear at odds with our risk of bias findings.
However, the difference in these two findings highlights our
key takeaway: a SR item may be reported but still represent a
flawed method, thus placing the SR at risk of bias. Thus, our
findings identify two key action items for future and ongoing
SRs in colorectal cancer: ensure SRs report all items from
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Table 1 Summary of Risk of Bias Judgments Across All Studies (7 =63)

Domain 1 Domain 2 Domain 3 Domain 4 Consensus

Protocol and eligibility Methods to identify and/or select Data collection and Synthesis of

criteria studies appraisal findings
Low 6 (9.5%) 5 (7.9%) 5 (7.9%) 4 (6.3%) 3 (4.8%)
Unclear 29 (46.0%) 32 (50.8%) 43 (68.3%) 46 (73.0%) 35 (55.6%)
High 28 (44.4%) 26 (41.3%) 15 (23.8%) 13 (20.6%) 25 (39.7%)

PRISMA and ensure SRs describe methods in enough detail to
facilitate critical appraisal of results.

Two key examples of how missing or poorly described
information may affect the critical appraisal of an SR relate
to study protocols and risk of bias evaluations. In our sample,
SRs rarely directed the reader to a publicly available, a priori
protocol (2/63, 3.2%). It has been shown that SRs, like ran-
domized controlled trials,>!* 2> exhibit significant rates of
selective outcome reporting—defined as the selective inclu-
sion, omission, or alteration of study outcomes, often due to
statistical significance.” Thus, the lack of a publicly available
protocol leaves the possibility that SR results are published at
the author’s discretion, rather than at the behest of a prespeci-
fied protocol. Similarly, a lack of detail regarding risk of bias
evaluations may compromise the validity of meta-analytic
effects in an SR. In our study, authors often reported that a
risk of bias evaluation was conducted (46/63, 73.0%), but
further inspection of the risk of bias methods showed that
many authors used outdated, flawed tools. For example,
authors frequently used the Jadad scale for assessing risk of
bias of included clinical trials. The Jadad scale is notorious for
its omission of allocation concealment as a bias domain, and
according to the Cochrane Handbook, use of the Jadad scale is
“explicitly discouraged.”** Thus, the use of the Jadad scale
leaves the possibility that interventional effects shown in the
included colorectal SRs are confounded by bias that is unde-
tected by SR authors. Furthermore, even if authors used
Cochrane risk of bias tool, they often reported only judgment
for individual risk of bias domains, without an accompanying
comment that explained the judgment. It has been shown
previously that authors frequently make erroneous judgments
(i.e., judgments that were not in line with the accompanying
comment), and thus, not in line with recommendations avail-
able in the Cochrane Handbook.?>7 Therefore, inadequate
reporting of Cochrane risk of bias tool prevents readers to
verify accuracy of authors’ judgments.

The cohort of SRs we analyzed is unique since these SRs
informed the evidence base of NCCN colorectal guidelines.
However, this sample of SRs is likely not the only, or even the
primary, source of evidence for most NCCN recommenda-
tions, since the field of oncology relies heavily on randomized
controlled trial data. Indeed, the NCCN categories of recom-
mendations simply state that “high-level evidence” and “uni-
form NCCN consensus” are necessary to achieve level 1
evidence status®®. Nonetheless, the findings from our study
warrant concern due to the predominance of unclear or high

risk of bias judgments and variability in reporting quality. For
example, in the NCCN rectal cancer guidelines, seven SRs
were cited in the discussion of laparoscopy vs. open resection
(Jiang et al. 2015; Zhao et al. 2016; Zhang et al. 2014; Xiong
et al. 2012; Vennix et al. 2014; Arezzo et al. 2013; Trastulli
et al. 2012). Five of these SRs were at high or unclear risk of
bias, while 2 were at low risk, including the only Cochrane
review. There was no discussion of the risk of bias for any of
these SRs. This oversight may be reasonable in this case
because of the dearth of other data available and cited for
laparoscopy, all pointing to a fairly certain conclusion of its
risks and benefits. Moreover, in this case, the low risk of bias
SRs had similar findings as the high and unclear risk of bias
SRs. However, even this scenario highlights an important
point—risk of bias assessments is crucial to reasoned discus-
sions and serves to augment the ongoing, skillful clinical
appraisal inherent to CPG panel discussions. In this case,
where the benefits and risks of laparoscopy are fairly well-
established, the harm of omitting risk of bias from a CPG
discussion may be benign, but for emerging therapies with less
certain benefit, risk of bias evaluations are necessary because
the risk of false positive or negative results may have a broad
impact of CPG recommendations and clinical practice. This
study has several key limitations. First, our findings may not
be generalizable to all colorectal SRs, since we only evaluated
SRs cited by the NCCN rather than all colorectal SRs avail-
able. Next, we discourage the interpretation of our findings to
mean that NCCN recommendations are at risk of bias, since
the NCCN recommendations rely on other robust research,
such as clinical trials, that we did not include in our investi-
gation. Any judgments about the quality of NCCN recommen-
dations would need to be supported with thorough assessment
of all evidence included and validated tools for assessment of
clinical guidelines. Moreover, the included NCCN guidelines
included 1698 total references, so our 63 included SRs repre-
sent only a small fraction of the cited evidence. Finally, this
study is limited by investigating only guidelines written for
healthcare professionals, rather than NCCN guidelines for
patients. In conclusion, our investigation of the risk of bias
and quality of reporting of SRs referenced by the NCCN
guidelines for colon and rectal cancer found that SRs are
commonly at high risk of bias and do not fully report key
items. Specifically, we found that a SR item may be men-
tioned, but may report a flawed method or incomplete report
all aspects of the item. The implication for the treatment and
management of colon and rectal cancer, which relies on high-
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quality evidence for demographically diverse patients, is that
summary effects may not exemplify the trust normally imput-
ed on systematic reviews and meta-analyses. Further, even
though the objective of our investigation is not to question
the strength of NCCN guideline recommendations, our find-
ings may be of concern to oncologists who heavily rely on
NCCN recommendations. The NCCN developers use what
literature is available to formulate recommendations, and thus,
we recommend more stringent SR methodology and reporting
be enforced in journal publications. When readers or guideline
developers encounter a biased SR, we recommend careful
critical appraisal of the results and conclusions, since bias
may result in false positive or false negative results.
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