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Systematic Reviews: The Good, the Bad, and the Ugly
Yuhong Yuan, MD, PhD1 and Richard H. Hunt, MB, FRCP, FRCPC, FACG, AGAF1

Systematic reviews systematically evaluate and summarize current knowledge and have many advantages over
narrative reviews. Meta-analyses provide a more reliable and enhanced precision of effect estimate than do
individual studies. Systematic reviews are invaluable for defining the methods used in subsequent studies,
but, as retrospective research projects, they are subject to bias. Rigorous research methods are essential,
and the quality depends on the extent to which scientific review methods are used. Systematic reviews can
be misleading, unhelpful, or even harmful when data are inappropriately handled; meta-analyses can be
misused when the difference between a patient seen in the clinic and those included in the meta-analysis
is not considered. Furthermore, systematic reviews cannot answer all clinically relevant questions, and their
conclusions may be difficult to incorporate into practice. They should be reviewed on an ongoing basis. As
clinicians, we need proper methodological training to perform good systematic reviews and must ask the
appropriate questions before we can properly interpret such a review and apply its conclusions to our patients.
This paper aims to assist in the reading of a systematic review.
Am J Gastroenterol 2009;104:1086–1092; doi:10.1038/ajg.2009.118

Introduction

Systematic review is crucial to the practice of evidence-based
medicine. Systematic reviews can be qualitative, when the
results of primary studies are summarized but not statistically
combined, or quantitative, also called meta-analyses, when the
results of primary studies are aggregated and statistical methods are used.
Rigorous research methods must be used to perform a systematic review, and strict rules apply to each step for generating
the validated, necessary evidence: clinically relevant questions
should be formulated, the systematic review should be carefully
planned as for any other research project with a detailed protocol, eligibility criteria should be defined a priori, and search
procedures must be comprehensive to identify all relevant studies (Table 1) (1,2). When meta-analysis is possible, appropriate
methods should be used for data extraction, data combination,
and analysis. Assessment for heterogeneity between studies is
an important step, and subgroup analyses and sensitivity analyses should be used when necessary to assess the robustness of
combined estimates (2,3). With proper reporting, others who
read the review should reach the same summary of findings
that the authors did.
Systematic reviews have strength of authority compared with
narrative reviews. A well-conducted systematic review helps to
answer specific, often narrow, clinical questions in depth, with
comprehensive sources of information, criteria-based selection
of patients and/or trials, and critical appraisal and synthesis

of all relevant studies, and is thus usually evidence-based. In
contrast, a narrative review usually addresses a broad range of
issues related to a topic without specific literature sources, cites
the literature selectively, mixes evidence with opinion, and often
provides a qualitative summary and therefore has more potential for bias and is less likely to be evidence-based (Table 2) (4).
“Expert opinions” reflected in narrative reviews may conclude
with recommendations that are inconsistent with those of other
experts or with the literature.
The good

Systematic reviews systematically evaluate and summarize
current knowledge and help us to keep up to date when overwhelmed by the volume of medical literature. Many clinicians
are interested in a meta-analysis of randomized controlled trials (RCTs) that investigate the effectiveness of a single intervention, and selection criteria are used to include RCTs that
address the same question. Meta-analysis applies strict methods to combine data to provide a more reliable and enhanced
precision of effect estimate than those achieved in individual
studies. Meta-analysis can also answer some uncertainties,
especially when individual studies have too small a sample
size to prove a significant treatment effect or differing studies give controversial results. Thus, meta-analysis can reduce
the probability of false-negative or false-positive results and
potentially lead to a more timely introduction of effective
treatments (5).
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Systematic reviews are not restricted to RCTs. Various
designs of high-quality trials can be used to support limited
information used in meta-analysis without recourse to lowquality trials that might be subject to bias (6). Observational
case–control or cohort studies are commonly explored for
adverse effects and for any association between risk factors and
diseases or when questions could not be answered by RCTs;
case reports and basic-science studies may also provide invaluable evidence. Systematic reviews provide an important evaluation of differing sources of evidence or aspects of a disease;
these can include, for example, prevalence, etiology, screening
and diagnostic testing, treatment efficacy and adverse effects,
cost-effectiveness, prognosis, and prevention. Sometimes, several diseases are included in the same systematic review (e.g., a
review of the adverse effects of a proton pump inhibitor (PPI)
requires a review of all eligible studies, including those pertaining to treatment of peptic ulcer and gastroesophageal reflux); in
other cases both RCTs and observational studies are required
in the same systematic review (e.g., assessing the overall risk
of myocardial infarction with nonsteroidal anti-inflammatory
drugs (NSAIDs)) (7).
Systematic reviews are invaluable when applying for research
funding because they help to establish what we know and don’t
know. This helps us to define the methods that should be used
in future studies, such as justification of the sample size (8),
and to establish proper eligibility of study participants who will
benefit most from the study intervention. The summarized data
provided by a meta-analysis can be further used, for example,
in cost-effectiveness analysis. Thus, systematic reviews and
meta-analyses provide the highest levels of evidence to guide
clinical decision making and support practice guidelines.
There are good examples of systematic reviews that have
contributed to the practice of gastroenterology. The effect of
Helicobacter pylori eradication was unclear in early small trials until meta-analyses combined results with enough power to
confirm the best pooled eradication rates (9). Subsequent costeffectiveness meta-analyses provided economic evidence and
further supported H. pylori eradication as first-line therapy for
patients with duodenal ulcer (10). A cost-effectiveness analysis
using data from a meta-analysis concluded in the early 2000s
that 7-day PPI triple therapy is the most cost-effective strategy
(11). Because of increasing eradication failure seen with triple
therapy, a sequential therapy was recently proposed, and a metaanalysis has suggested that this approach is superior to standard triple therapy for H. pylori eradication in patients naive to
treatment (12). The evolution of H. pylori eradication therapy
has recently been reviewed by Gisbert et al., who undertook a
formal review of meta-analyses of eradication regimens. They
concluded that the ideal future therapy remains to be designed
(13), thus indicating the importance of an ongoing review of
evidence. The synergy between H. pylori infection and NSAIDs
was quantified by the publication of a meta-analysis that indicated that the risk of ulcer in H. pylori–infected patients taking
NSAIDs is some 61-fold higher than that in H. pylori–negative
patients not taking NSAIDs (14).
© 2009 by the American College of Gastroenterology

Table 1. Basic principles of conducting a systematic review
Formulate the research question(s)
Conduct the literature search
Specify all selection and assessment methods
Detail the procedure for data extraction
Provide the approach to analysis
Adapted from ref. 2.

Table 2. Differences between systematic reviews and
narrative reviews
Feature

Systematic review

Narrative review

Question

Often a focused
clinical question

Often broad
in scope

Sources and
search

Comprehensive sources
and explicit search strategy

Not usually specified,
potentially biased

Selection

Criterion-based selection,
uniformly applied

Not usually specified,
potentially biased

Appraisal

Rigorous critical appraisal

Variable

Synthesis

Qualitative summary that
includes statistical synthesis
(meta-analysis)
Usually evidence-based

Often a qualitative
summary

Inferences

Sometimes evidencebased

Adapted from ref. 4.

Applying a different approach of two separate meta-analyses of
both pharmacodynamic pH data and clinical trial data, we were
able to define the three primary determinants for the healing of
peptic ulcer and gastroesophageal reflux disease with acid-suppression treatments as the degree and duration of acid suppression over 24 hours and the duration of treatment (15–18). This
evidence supported the rationale of developing more effective
acid-suppressing drugs for acid-related disorders. Good systematic reviews can find out more about the disease area by exploring reasons for heterogeneity. For example, the Cochrane PPI
and non-ulcer dyspepsia (NUD) systematic review showed that
PPIs have different efficacy in different dyspepsia subgroups; PPI
treatment was more effective in patients with reflux symptoms
than in those with epigastric pain or dysmotility (19).
The bad

Systematic reviews can be subject to biases and can be flawed.
Systematic reviews and meta-analyses are research projects by
nature but retrospective in study design, and their quality is
therefore directly related to that of the original studies. Bias can
be induced in any step of meta-analysis, leading investigators
to the wrong conclusions (20). Any problems that threaten the
validity of the individual studies, especially bias and confoundThe American Journal of Gastroenterology
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ing, affect meta-analysis of such studies (e.g., observational
studies) (5). Scientific principles and rigorous process are
required to minimize any bias, and the quality of a systematic
review depends on the extent to which scientific review methods are used to ensure exclusion or at least minimize bias.
Meta-analyses may have obvious methodological flaws such
as the lack of a protocol or of adherence to it, or inappropriate
meta-analysis techniques (21). A clinically relevant research
question should be posed. Rigorous methodology can identify
all relevant studies that address the research question, but if
after the meta-analysis is started the question is changed or
the inclusion criteria are expanded for whatever reason (e.g.,
the retrieved studies may not be enough to answer the question), the original search strategies may no longer be appropriate. When a systematic review is performed, the search
must be wide enough to ensure retrieval of the most relevant
information, but it is also possible to cast the net too wide,
resulting in misclassification (22). It is common to see critical
letters following publication of meta-analyses, when serious
errors have been found that impair both internal and external
validity (23).
A systematic review can suffer from the “garbage in, garbage
out” phenomenon. The quality of trials is of crucial importance
for the estimation of treatment effect. For instance, the magnitudes of benefit of a prokinetic and H2RAs for NUD were
higher in low-quality trials than in trials of high quality in previous meta-analyses, and so their treatment effect was overestimated (24). Many original studies underreported their results
and the hidden information affected study eligibility. In others, the study results were negative, or the quality of the study
may have been poor. In contrast, an original study may be misleading, unhelpful, or even harmful, even when it seems to be
perfectly well designed, conducted, analyzed, and reported in
a good journal (25). A series of biases may threaten the validity of clinical trials, including selection bias, performance
bias, detection bias, and attrition bias (5). If a meta-analysis
has included studies of low quality, then the conclusion of the
meta-analysis will be open to question, meeting the criticism
of “garbage in, garbage out.” For example, an early meta-analysis critically appraised outcome measures in treatment trials of H. pylori–positive NUD patients and found significant
methodological problems in all seven of the retrieved studies
(26). These included variations in symptom measurement,
assessment of dyspepsia severity, use of global assessments,
and methods used to determine changes in symptom severity. Most trials on NUD and H. pylori infection have not used
validated symptom measurement, and the authors suggested
that consensus should be reached by investigators in this area
(26). However, when we looked into this question again some
14 years later, there was still considerable variation in defining symptom improvement and in observation time points in
the 39 included NUD RCTs. We reaffirmed the concerns that
standardized objective outcome measures are still needed for
NUD trials in the future (27). Simply combining trials without
The American Journal of Gastroenterology

carefully looking into the variation in outcome measures will
lead to wrong treatment-effect estimates and consequently to
misleading conclusions.
Quality assessment has an impact on the effect estimate. Quality assessment is important for valid and clinically relevant effect
estimates in a systematic review (28). Some meta-analyses draw
conclusions based only on “high-quality” studies. However,
given that more than 100 quality scales or modified scales have
been used in different meta-analyses for assessing quality of
included RCTs, there will be problems if we do not consider this
issue carefully (29). Individual quality measures are not reliably
associated with the strength of treatment effect, and different
summary quality scales can yield different findings for the same
research information (30,31). In some cases, the quality assessment should be tailored to include key methodological criteria
that are important to the validity and interpretation according
to the type of study (2). Several quality components for the
assessment and control of bias have been suggested, but their
effect on the extent and direction of bias requires evaluation. A
number of studies suggest that lack of adequate randomization,
unconcealed allocation, and lack of double-blinding are associated with an overestimate of treatment effect. A study in which
workers from the Cochrane Collaboration replicated each of 70
meta-analyses found that two-thirds of conclusions that favored
one of the interventions were no longer supported if only trials with adequate concealment of allocation were included (32).
Double-blinding may not be applicable for certain trials, when
one or more parties are difficult to blind, or where blinding fails
because the active treatment and placebo were not sufficiently
similar, or when some RCTs do not provide the necessary details
regarding the blinding methods used. The influence of placebo
might depend on the characteristics of the outcome measure;
the type of outcome may be equally important, and measurable
clinical outcomes such as mortality may be less prone to assessment bias than a subjective outcome such as pain (20). Finally,
some biases are difficult to detect and appraise by meta-analysis,
and the extent of bias in individual trials is always going to be
somewhat unpredictable.
“Mixing apples and oranges” and heterogeneity detection. In
systematic reviews, the results from different studies are always
combined, and so heterogeneity raises an important concern
that a meta-analysis has “mixed apples and oranges.” Patient
characteristics, disease condition, enrollment criteria, intervention, and outcome assessments are diverse across studies. When
reading the conclusions from a systematic review, one should
systematically evaluate the individual study methodology and
patient characteristics and compare them with those we see in
the clinic rather than interpret the overall pooled results. Obvious clinical heterogeneity should not be ignored, even if the statistical tests do not detect a significant heterogeneity between the
studies. Clinical common sense and careful appraisal of the raw
data help to detect clinical heterogeneity. However, it is common
for a physician searching for results of a meta-analysis to apply
Volume 104 | maY 2009 www.amjgastro.com
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the conclusions in the clinic without considering the possible
differences between his or her patient and those enrolled in the
studies (especially when the meta-analysis presents a convincing
forest plot with a brief but strong conclusion!).
Although subgroup analyses are important for interpreting
statistical heterogeneity, too many subgroup analyses can induce
a significant effect of chance. Sometimes, we just don’t have the
results for the subset in which we are particularly interested
(e.g., elderly patients), or the significant heterogeneity observed
cannot be eliminated, even after several subgroup analyses are
tried. In a meta-analysis of levofloxacin-based rescue regimens
(LBRs) for H. pylori eradication, the pooled estimate changed
from nonsignificant to significant in favor of LBRs when a single outlier study was excluded (the only study that significantly
favored a quadruple regimen over LBRs), whereas the heterogeneity “markedly decreased” but was still significant (from
P < 0.0001 to P = 0.01) (33). So, would this “significantly favored”
conclusion apply to your patient? Considering the remaining
significant heterogeneity, and, in particular, that a sensitivity
analysis excluding extreme studies did not support the study
conclusion, we should consider the effect of clinical and population differences before applying the conclusion to an individual
patient. The generalizability of this meta-analysis is also limited
given that 5 of 10 studies, including the 2 that most favored
levofloxacin, came from the same investigators (34). More clinical trials from different centers and an updated meta-analysis
should be performed to provide us with a robust result. Metaregression is another useful method to explain heterogeneity at
the study level, but this should also be interpreted with caution
(35). For example, the relationship between the effect estimate
and average patient characteristics across trials may not be the
same as that relationship within trials (36). Subgroup analyses
and meta-regression should be planned a priori to reduce analysis bias and allow an adequately powered analysis, but many
meta-analyses have not done this. In fact, if the data handling/
analysis methods are properly applied, we can still have a satisfactory mix of apples and oranges (35).
Publication bias has an impact on the validity of a systematic
review. Studies without statistical significance (negative studies) or of small sample size are less likely to be published, and
positive studies are more likely to result in multiple publications.
Moreover, publication of studies is often selective on the basis of
the direction and magnitude of their results. Therefore, systematic reviews cannot present the truth as completely as we believe
or would wish. Pooling the results from published studies alone
may lead to an overestimate of the effectiveness of an intervention. Publication bias can be introduced at many different steps.
Through the application of proper techniques, publication bias
and small-study effects can be detected (e.g., funnel plot) and
minimized (e.g., inclusion of unpublished data) in meta-analyses, and they can best be prevented by prospective study registration with accessible results (37). However, it is impossible to
identify all the “gray” literature. For instance, many systematic
reviews include only English-language studies; as for systematic
© 2009 by the American College of Gastroenterology

reviews that state that they “included all-language RCTs,” the
lack of a language restriction in a given database does not mean
that studies in all languages are included (38). Other forms of
reporting bias include time-lag bias, citation bias, and outcomereporting bias (5). Clinicians using systematic reviews to guide
their practice should remain aware of the dangers of these possible reporting biases.
Inappropriate handling of data can lead to wrong conclusions. First, missing data potentially introduce bias, especially
when handled inappropriately. Assuming that dropouts were
treatment failures or excluding dropouts from the analysis can
lead to different effect-size estimates. Second, some systematic
reviews call themselves a “pooled analysis” and add the numbers of events observed in a treatment group across trials and
then divide the results by the total number of patients in the
group without applying proper meta-analysis techniques. This
ignores the randomization process in individual studies and
can lead to wrong interpretations and conclusions (39). Third,
inappropriate handling of data introduces further bias. For
instance, a recent meta-analysis of the effect of hemoclipping
for upper gastrointestinal bleeding included two studies that
originally randomized patients into injection or mechanicalintervention groups (hemoclip or banding) (40). The choice of
mechanical methods was arbitrary, and the patients were randomized neither to hemoclip vs. controls nor to hemoclip vs.
banding. However, the authors took the data from the hemoclip
subgroup, combined this with results from six other RCTs, and
compared the total with the injection group; this has the potential to imbalance and thus bias against the benefits of randomization (41). The authors subsequently argued (42) that even if
the “suggested” (proper) methods were used to handle the data,
“the difference between the two groups remained unchanged”
(although the magnitude of the difference did change), and that
the difference in one subgroup became “marginally insignificant” (although it therefore no longer supported their original
conclusion). We believe that inappropriate handling of data
may be difficult to detect but will result in invalid results and
lead to erroneous conclusions.
Sample-size consideration: the absence of evidence of a difference vs. evidence of the absence of a difference. The outcome
of a meta-analysis is influenced by the inclusion or exclusion of
certain trials and the degree of adherence to rigorous eligibility
criteria. There are no rules regarding sample-size requirements
for a meta-analysis. Most believe that, to warrant confidence
that the conclusion is not a false negative due to an insufficient
number of patients, the total number of patients included in a
meta-analysis should be at least as large as that in a well-designed and optimally powered RCT that is able to detect a significant difference, and, considering heterogeneity, a larger total
number of patients may be needed (21). On the other hand,
some authors believe that thousands of patients are not needed
to show a statistically significant difference, the clinical implication of which is unclear, whereas others argue that an underThe American Journal of Gastroenterology
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powered sample size will lead investigators to “mistake the
absence of evidence of a difference for evidence of the absence
of a difference.” For example, two meta-analyses showed that
endoscopic dual therapy is more efficacious than injection
alone for patients with high-risk peptic ulcer bleeding (43,44),
but the second meta-analysis suggested that dual therapy had
no advantage over thermal or mechanical monotherapy, on the
basis of two subgroup analyses that included only three studies
each (n = ~70–140 per arm) (44). This sparked two arguments.
One was that “the power is too low to draw that conclusion (0.4
and 0.2 respectively)” (45). The other, whose authors asked, “Do
we need a sample size of over 6,000 patients to show a significant difference between dual therapy and mechanical monotherapy?,” noted that “the evidence of the absence of a difference
is the best evidence to date” (46). As of now, there is no correct
answer, and sometimes we should judge the clinical significance
of the difference rather than the statistical significance.
The ugly

Meta-analysis can be misleading. Systematic reviews of questionable validity can be misleading and have the potential for an
adverse impact on clinical practice. Recently, a group of experts
who identified and replicated eight meta-analyses that addressed
drug therapy of irritable bowel syndrome found many errors in
both the application of eligibility criteria and dichotomous data
extraction in all eight meta-analyses. There were errors in 15
(94%) of 16 reported pooled treatment effects; these were overestimated in 10, underestimated in 5 and remained the same in
only 1 analysis (A. Ford, G.H. Guyatt, N.J. Talley et al., personal
communication). The impact of errors was substantial, with
a ≥10% change in the relative pooled treatment effect in five
meta-analyses when it was recalculated; in another four metaanalyses, the statistical significance of the pooled treatment
effect also changed (A. Ford, G.H. Guyatt, N.J. Talley et al.,
personal communication). Furthermore, simply combining different diagnoses of a disease but applying a general conclusion
to all is misleading. In the clipping meta-analysis discussed earlier (40), the authors chose to combine Dieulafoy lesion studies
and peptic ulcer bleeding studies despite the unique endoscopic
and histopathological characteristics of Dieulafoy lesions, which
are more likely to respond to mechanical endoscopic hemostasis than is peptic ulcer disease. Nevertheless, the authors drew
the same conclusion as for nonvariceal upper gastrointestinal
bleeding as a whole. We disagree, and believe that the conclusions of a meta-analysis conducted without subgroup analysis
should not be applied to all (47).
Meta-analyses can be misused. Even when a meta-analysis
is performed correctly, it can be misinterpreted and have an
adverse impact on clinical practice. A research question about
an intervention has four key components: population, condition, intervention, and outcome. Applying the conclusions of a
meta-analysis to aid clinical decision making requires the clinician to compare an individual patient with patients in the metaanalysis for the four components. Obviously, conclusions from a
The American Journal of Gastroenterology

meta-analysis of studies in the elderly may not apply to a young
patient; the superiority of a new drug drawn from placebo-controlled trials does not mean that the intervention is superior to
standard treatment; a better efficacy in one outcome does not
mean it will be equivalent for all outcomes. For example, a metaanalysis for peptic ulcer bleeding suggests that oral or intravenous PPIs reduce rebleeding and the need for surgery and repeat
endoscopic treatment as compared with placebo or H2RA, but
there is no overall reduction in all-cause mortality, although PPIs
improve mortality among Asian patients and those at highest risk
(48). Therefore, we have no evidence to support the efficacy of
PPIs with respect to mortality in non-Asian or low-risk patients.
Similarly, a current meta-analysis of first-line, PPI-based triple
therapy for H. pylori eradication concluded that “available data
suggest that extending triple therapy beyond 7 days is unlikely to
be a clinically useful strategy” (49), which may give the impression that 7 days of treatment is long enough. However, only 4
of the 21 included studies were of high quality, only 3 clearly
described concealed allocation, and only 4 were double-blind.
Subgroup analyses of 7-day vs. 14-day regimens showed a significant difference for amoxicillin-containing therapy but no significant difference in the subgroup of metronidazole-containing
therapies. Considering the limited data from this meta-analysis,
and the facts that many studies contain old data and that there
have been increasing clarithromycin resistance and increasing
reports of treatment failure in recent years, simply applying the
conclusion of this meta-analysis and prescribing only 7 days of
initial triple therapy to each patient may not be enough, especially in regions with high resistance rates.
Systematic reviews usually focus on one side of the evidence
and cannot answer all clinically relevant questions. Some clinicians prefer narrative reviews to systematic reviews because the
latter ask a question that is too “narrow” for the clinical scenario.
Systematic reviews that explore the evidence of harm, as well as
benefit, are essential for decision making, but sometimes harm
is not considered at all in systematic reviews. For example, when
the GRADE Working Group developed the new system to grade
the quality of evidence and the strength of recommendations,
much of the information they found to be lacking was missing in the original systematic reviews, particularly information
about harms and side effects (50). Applying evidence for benefit
without considering the possible harms of an intervention may
result in more harm than good. It is also common that the exact
conditions and clinical indications are not clearly described in
a systematic review, so that the reader cannot be sure whether
the conclusions apply to an individual patient. Sometimes, the
question we ask is not answered by published meta-analyses,
and then we may misuse a conclusion from a meta-analysis that
asked a somewhat similar question, without considering to what
extent it is appropriate for our patient.
Systematic reviews may be difficult to incorporate into practice. It is very common for global or regional guidelines to refer
to systematic reviews, especially meta-analyses, to support the
Volume 104 | maY 2009 www.amjgastro.com
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recommendations. Guidelines have potential benefits but may
also have limitations that could even lead to harm (51–53). It
is agreed that high-quality evidence need not result in a strong
recommendation. It has been argued that systematic errors in
meta-analysis could influence the final recommendations of
guidelines (23), and guidelines based on level 1 evidence, which
ignores non-RCT research, can also result in unnecessary death
(54). Studies included in a meta-analysis might have been performed in a limited number of patients or a particular geographic region, and so the conclusions may not be applicable to
patients globally. For example, the conclusion of a meta-analysis about upper gastrointestinal bleeding that included mostly
Asian trials may not apply to a Western country. Even if the recommended intervention is “ideal,” it may be difficult or impossible to implement in some clinics, and some medications are
too expensive or are unavailable in developing countries. If the
efficacy of a new treatment is only marginally better than that
of an existing treatment by meta-analysis, it may not be worth
changing current practice in some geographic regions. It might
be better to maintain an available, inexpensive intervention that
works locally, rather than adopt a new and costly intervention
that is difficult to implement, needs time and effort to train clinicians, and—where incremental benefit is marginal, or even
in local hands—not as good as the original treatment. Furthermore, when “no significant difference” is reported between two
interventions in a systematic review, we should always ask “the
difference between what and what?” and consider what kind of
difference interests us in clinical practice.
Commentary

Dramatic advances in both basic and applied research have
increasingly influenced the practice of gastroenterology. Compared with other specialists, gastroenterologists use a wider range
of diagnostic tests, work with colleagues from a broader range of
disciplines, rely on many small trials of therapy, are faced with
more chronic relapsing conditions, and use techniques that are
more operator-dependent. It is therefore a challenge to practice
evidence-based medicine in gastroenterology (55).
A systematic review is a scientific research tool that is valuable in clinical practice and has many benefits compared with
a narrative review. However, systematic reviews are also subject
to various types of bias and can be flawed. To perform a proper
systematic review and meta-analysis, we should ask the right
and relevant question, have a proper protocol that is adhered
to, use rigorous methodology to perform the literature search
and data analysis, investigate the statistical as well as the clinical heterogeneity, and use biological and clinical sense to interpret the conclusions. Physicians performing systematic reviews
should have proper methodological training to minimize bias
and avoid flaws.
Instead of performing systematic reviews on their own, many
physicians look for published systematic reviews, especially
meta-analyses, to answer the clinical questions encountered
in their practice. When a practicing clinician interprets a systematic review, the strength of evidence, the methodology, and
© 2009 by the American College of Gastroenterology

Table 3. Some questions to ask when interpreting the results
of a systematic review
1.

Do the objective and the inclusion criteria for this review match
the question to which I am seeking an answer?

2.

Does the review state the search methods that were used to
find studies relevant to the main questions of the review?

3.

Was the search for studies reasonably comprehensive?

4.

How likely is it that additional relevant research has been
started, completed, or published since this review was done?

5.

Are the criteria used for deciding which studies to include in
the review reported?

6.

Did the reviewers avoid bias when deciding whether studies
were eligible?

7.

Did the selection of studies (in particular, the choice of eligible
study designs) minimize the possibility of including studies with
a high propensity for bias?

8.

Were appropriate criteria used to assess the validity of the
included studies?

9.

Was the validity of all included studies assessed using these
criteria, and were the findings reproducible?

10.

Were appropriate methods used to combine the findings of the
relevant studies?

11.

Are the conclusions made by the authors supported by the
results of the systematic review?

12.

How likely is it that any additional relevant research that has
been started, completed, or published since this review was
done would change its conclusions?

13.

Is there any reason to believe that the findings of this review are
not relevant to the type of patient, intervention, or setting I am
interested in?

Adapted from ref. 56.

the validity should be carefully considered. Recently, Michael
Clarke of the Cochrane Collaboration provided a very useful
table listing the questions we should ask when interpreting the
results of such a review (Table 3). Accurate interpretation will
help a clinician decide the relevance of the review and what it
means in terms of making informed clinical decisions in practice (56). Furthermore, no evidence should be considered final,
and all systematic reviews should be subject to ongoing review.
Finally, available systematic reviews do not always fit the
clinical question being asked; the answers most sought at
the bedside are not likely to emerge from meta-analyses, nor
from individual clinical trials. When using the best products
of evidence-based medicine—meta-analysis or guidelines—we
should always remember that evidence alone is never sufficient
to make our clinical decisions; rather, the best evidence, experience, and patients’ values are three core aspects according to
which management decisions should be individualized.
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