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CLINICAL SCENARIO
Do SSRIs Cause Gastrointenstinal Bleeding?

You are a general practitioner considering the optimal choice of antidepres-
sant medication. Your patient is a 55-year-old previously cheerful and well-
adjusted individual who, during the past 2 months, has become sad and
distressed for the first time in his life. He has developed difficulty concentrat-
ing and experiences early morning wakening, but lacks thoughts of self-harm.
The patient has attended your practice for the past 20 years and you know
him well. You believe he is suffering from a major depressive episode and
that he might benefit from antidepressant medication.

During recent years, you have been administering a selective serotonin
reuptake inhibitor (SSRI), paroxetine, as your first-line antidepressant agent.
However, recent reviews suggesting that the SSRIs are no more effective1-3

and do not have lower discontinuation rates1-4 than tricyclic antidepressants
(TCAs) have led you to revert to your previous first choice, nortriptyline, in
some patients. Patients in your practice usually consider the adverse effects
in some depth before agreeing to any treatment decisions and many choose
SSRIs on the basis of a preferable side-effect profile.

However, for the past 5 years the patient you are seeing today has been 
taking ketoprofen (a nonsteroidal anti-inflammatory drug, or NSAID), 50 mg
three times per day, which has controlled the pain from his hip osteoarthritis.
Your mind jumps to a review article suggesting that SSRIs may be associated
with an increased risk of bleeding, and you become concerned about the 
risk of gastrointestinal bleeding when you consider that the patient is also
receiving an NSAID. Unfortunately, an abstract from Evidence Based Mental
Health,5 which you have used to obtain a summary of side effects of antide-
pressant medications, provides no information regarding this issue.

You remember the review article6 and locate a copy in your files, but at 
a glance you realize that it will not help answer your question for three 
reasons: It did not use explicit inclusion and exclusion criteria, it failed to 
conduct a systematic and comprehensive search, and it did not evaluate 
the methodologic quality of the original research it summarized (see Part 1E,
“Summarizing the Evidence”). In addition, it did not cite any original studies
specific to an association between SSRI treatment and gastrointestinal 
bleeding.

You consider that it is worth following up this issue before you make a
final recommendation to the patient. You inform him that he will need 
antidepressant medication, but you explain your concern about the possible
bleeding risk and your need to acquire more definitive information before
making a final recommendation. You schedule a follow-up visit 2 days 
later and you commit to presenting a strategy at that time.
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FINDING THE EVIDENCE

You formulate the following focused question:

Do adults suffering from depression and taking SSRI medications, 
compared to patients not taking antidepressants, suffer an increased

risk of serious upper gastrointestinal bleeding?

Later that day, you begin your search using prefiltered evidence-based medicine
resources—the journal Evidence Based Mental Health, Best Evidence4, Clinical
Evidence, and the Cochrane Library. For each database, you enter the term “sero-
tonin reuptake inhibitor.” Search of Evidence Based Mental Health yields eight
reviews in volumes 1 (1998) and 2 (1999). Four of these deal with adverse effects
associated with SSRI use, but none addresses gastrointestinal bleeding. Searching
Best Evidence4 yields 17 equally unhelpful articles. A Clinical Evidence search iden-
tifies only a review on treatment of depressive disorders in adults. The Cochrane
Library search locates four complete reviews and two abstracts of systematic
reviews, but none addresses the issue of gastrointestinal bleeding in SSRI users.

You now turn to the PubMed version of MEDLINE and PreMEDLINE 
searching system (www.ncbi.nlm.nih.gov/entrez/query.fcgi). For optimum search
efficiency, you click on “Clinical queries” under “PubMed Services” to access sys-
tematically tested search strategies, or you go to “Search hedges,” which will help
you identify methodologically sound studies pertaining to your question on 
harm (see Part 1A1, “Finding the Evidence”). You enter the following: “selective
serotonin reuptake inhibitor” AND “bleeding” for the subject search term; and 
you click on “Etiology” for study category and “Specificity” for emphasis. Your
MEDLINE search (from 1966 through 2000) identifies one citation, an epidemio-
logic study assessing the association between SSRIs and upper gastrointestinal
bleeding.7 This study describes a threefold increased risk of upper gastrointestinal
bleeding associated with the use of SSRIs. Thinking that this article may answer
your question, you download the full text free of charge from the British Medical
Journal (BMJ) Web site (www.bmj.com) as a portable document format (PDF)
file, an electronic version of a printed page or pages.

ARE THE RESULTS VALID?
Clinicians often encounter patients who are facing potentially harmful exposures,
either to medical interventions or environmental agents, and important questions
arise. Are pregnant women at increased risk of miscarriage if they work in front 
of video display terminals? Do vasectomies increase the risk of prostate cancer? 
Do hypertension management programs at work lead to increased absenteeism?
When examining these questions, physicians must evaluate the validity of the 
data, the strength of the association between the assumed cause and the adverse
outcome, and the relevance to patients in their practice.
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As when answering any clinical question, our first goal should be to identify 
a systematic review of the topic that can provide an objective summary of all the
available evidence (see Part 1E, “Summarizing the Evidence”). However, interpret-
ing a systematic review requires an understanding of the rules of evidence for 
observational (nonrandomized) studies. The tests for judging the validity of
observational study results, like the validity tests for randomized controlled trials,
help you decide whether experimental and control groups began the study with 
a similar prognosis and whether similarity with respect to prognostic factors 
persisted after the study was started (see Table 1B-5).

TABLE 1B–5

Users’ Guides for an Article About Harm 

Are the results valid?

Did experimental and control groups begin the study with a similar prognosis?

• Did the investigators demonstrate similarity in all known determinants of outcome; 
did they adjust for differences in the analysis?

• Were exposed patients equally likely to be identified in the two groups?

Did experimental and control groups retain a similar prognosis after the study started?

• Were the outcomes measured in the same way in the groups being compared?

• Was follow-up sufficiently complete? 

What are the results?

• How strong is the association between exposure and outcome?

• How precise is the estimate of the risk? 

How can I apply the results to patient care?

• Were the study patients similar to the patient under consideration in my practice?

• Was the duration of follow-up adequate?

• What was the magnitude of the risk?

• Should I attempt to stop the exposure?

Did the Investigators Demonstrate Similarity in All Known Determinants 
of Outcome? Did They Adjust for Differences in the Analysis?
Studies of potentially harmful exposures will yield biased results if the group
exposed to the putative harmful agent and the unexposed group begin with a dif-
ferent prognosis. Let us say we are interested in the impact of hospitalization on
mortality rate. To investigate this question, we compare mortality in hospitalized
individuals to that in people of similar age and sex in the community. Although an
examination of the results would lead us to stay clear of hospitals, few would take
these results seriously. The reason for skepticism is that people are admitted to
hospitals because they are sick and, therefore, are at greater risk of dying. This
higher risk results in a spurious (that is, noncausal) association between exposure
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(hospitalization) and outcome (death). In general, people who seek health care 
or who take medicine are sicker than people who do not. If clinicians fail to take
this into account, they are at high risk of making inaccurate inferences about
causal relations between medications and adverse effects.

How can investigators ensure that their comparison groups start a study with a
similar likelihood of suffering the target outcome? Randomized controlled trials
provide less biased estimates of potentially harmful effects than other study
designs because randomization is the best way to ensure that groups are balanced
with respect to both known and unknown determinants of outcome (see Part 1B1,
“Therapy”). Although investigators conduct RCTs to determine whether therapeu-
tic agents are beneficial, RCTs can also demonstrate harm. The unexpected results
of some randomized trials (for example, drugs that investigators expected to show
benefit sometimes are associated with increased mortality) have demonstrated 
the potential of this study design for demonstrating harm (see Part 2B1, “Therapy
and Validity, Surprising Results of Randomized Trials”).

There are two reasons that we cannot usually find RCTs to help us determine 
if a putative harmful agent truly has deleterious effects. First, we consider it 
unethical to randomize patients to exposures that may be harmful (not beneficial).
Even if we did not hold these scruples, informed patients would not consent to
such an experiment.

Second, we are often concerned about rare and serious adverse effects that
occur over prolonged periods of time—ones that become evident only after tens 
of thousands of patients have consumed the medication. For instance, even a very
large randomized trial8 failed to detect an association between clopidogrel and
thrombotic thrombocytopenic purpura, which was detected by a subsequent
observational study.9 Randomized trials specifically addressing side effects may 
be feasible for adverse event rates as low as 1%10, 11 and meta-analyses may be very
helpful when event rates are low.12 The randomized trials we would need to
explore harmful events that occur in less than one in 100 exposed patients—trials
characterized by huge sample size and lengthy follow-up—are logistically difficult
and prohibitively expensive.

Given that clinicians will not find RCTs to answer most questions about harm,
they must understand alternative strategies for ensuring a balanced prognosis 
in the groups being compared. This understanding requires a familiarity with
observational study designs, which we will now describe (Table 1B-6).
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TABLE 1B-6

Directions of Inquiry and Key Methodologic Strengths and Weaknesses for
Different Study Designs 

Design Starting Point Assessment Strengths Weaknesses 

Cohort Exposure status Outcome event Feasible when Susceptible to 
status randomization bias, limited 

of exposure validity 
not possible 

Case-Control Outcome event Exposure status Overcomes Susceptible to 
status temporal delays, bias, limited 

may only validity 
require small
sample size

RCT Exposure status Adverse event Low susceptibility Feasibility, 
status to bias generalizability

Cohort Studies
In a cohort study, the investigator identifies exposed and nonexposed groups of
patients, each a cohort, and then follows them forward in time, monitoring the
occurrence of the predicted outcome. In one such study, for example, investigators
assessed perinatal outcomes among infants of men exposed to lead and organic
solvents in the printing industry by means of a cohort of all males who had been
members of printers’ unions in Oslo.13 The investigators used job classification to
categorize fathers as being either exposed to lead and solvents or not exposed to
those substances. In this study, exposure was associated with an eightfold increase
in preterm births, but it was not linked with birth defects.

Investigators may rely on cohort designs when harmful outcomes occur infre-
quently. For example, clinically apparent upper gastrointestinal hemorrhage in
patients using NSAIDs occurs approximately 1.5 times per 1000 person-years 
of exposure, in comparison with 1.0 per 1000 person-years in those not taking
NSAIDs.14 Because the event rate in unexposed patients is so low (0.1%), a ran-
domized trial to study an increase in risk of 50% would require huge numbers of
patients (sample size calculations suggest about 75,000 patients per group) for
adequate power to test the hypothesis that NSAIDs cause the additional bleeding.15

Such a randomized trial would not be feasible, but a cohort study, in which the
information comes from a large administrative database, would be possible.

The danger in using observational studies to assess a possible harmful exposure
is that exposed and unexposed patients may begin with a different risk of the 
target outcome. For instance, in the association between NSAIDs and the
increased risk of upper gastrointestinal bleeding, age may be associated both with
exposure to NSAIDs and with gastrointestinal bleeding. In other words, since
patients taking NSAIDs will be older and older patients are more likely to bleed,
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this confounding variable makes attribution of an increased risk of bleeding to
NSAID exposure problematic.

There is no reason patients who self-select (or who are selected by their physi-
cian) for exposure to a potentially harmful agent should be similar, with respect 
to other important determinants of outcome, to the nonexposed patients. Indeed,
there are many reasons to expect they will not be similar. Physicians are reluctant
to prescribe medications they perceive will put their patients at risk and will selec-
tively prescribe low-risk medications. In one study, for instance, 24.1% of patients
who were given a then-new NSAID, ketoprofen, had received peptic ulcer therapy
during the previous 2 years in comparison to 15.7% of the control population.16

The likely reason is that the ketoprofen manufacturer succeeded in persuading 
clinicians that ketoprofen was less likely to cause gastrointestinal bleeding than
other agents. A subsequent comparison of ketoprofen to other agents would be
subject to the risk of finding a spurious increase in bleeding with the new agent
because higher-risk patients would have been receiving the drug.

The prescription of benzodiazepines to elderly patients provides another example
of the way that selective physician prescribing practices can lead to a different distri-
bution of risk in patients receiving particular medications. This is referred to as the
channeling effect.17, 18 Ray and colleagues19 found an association between long-acting
benzodiazepines and risk of falls (relative risk [RR], 2.0; 95% CI, 1.6-2.5) in data
from 1977 to 1979, but not in data from 1984 to 1985 (RR, 1.3; 95% CI, 0.9-1.8).
The most plausible explanation for the change is that patients at high risk for falls
(those with dementia and anxiety or agitation) selectively received benzodiazepines
during the earlier time period. Reports of associations between benzodiazepine use
and falls led to greater caution, and the apparent association disappeared when
physicians began to avoid benzodiazepine use in those at high risk of falling.

Therefore, investigators must document the characteristics of the exposed 
and nonexposed participants and either demonstrate their comparability or use
statistical techniques to adjust for differences. Since investigators cannot recruit
groups that are age-balanced, they must use statistical techniques that correct or
adjust for the imbalances.

Effective adjustment for prognostic factors requires the accurate measurement
of those prognostic factors. Large administrative databases, while providing a 
sample size that allows ascertainment of rare events, sometimes have limited 
quality of data concerning relevant patient characteristics. For example, Jollis and
colleagues20 wondered about the accuracy of information about patient character-
istics in an insurance claims database. To investigate this issue, they compared 
the insurance claims data with prospective data collection by a cardiology fellow.
They found that a high degree of chance corrected agreement between the fellow
and the administrative database for the presence of diabetes: kappa, a measure 
of chance-corrected agreement, was 0.83 (see Part 2C, “Diagnosis, Measuring
Agreement Beyond Chance”). They also found a high degree of agreement for
myocardial infarction (kappa, 0.76), and moderate agreement for hypertension
(kappa, 0.56). However, agreement was poor for heart failure (kappa, 0.39) 
and very poor for tobacco use (kappa, 0.19). We expand on the limitations of
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administrative databases in another section of this book (see Part 2B, “Therapy and
Harm, Outcomes of Health Services”).

Even if investigators document the comparability of potentially confounding
variables in exposed and nonexposed cohorts and even if they use statistical tech-
niques to adjust for differences, important prognostic factors that the investigators
do not know about or have not measured may be unbalanced between the groups
and, thus, may be responsible for differences in outcome. Returning to our earlier
example, for instance, it may be that the illnesses that require NSAIDs, rather 
than the NSAIDs themselves, are responsible for the increased risk of bleeding.
Thus, the strength of inference from a cohort study will always be less than that 
of a rigorously conducted RCT.

Case-Control Studies
Rare outcomes, or those that take a long time to develop, threaten cohort studies’
feasibility. An alternative design relies on the initial identification of cases—that is,
patients who have already developed the target outcome. The investigators then
choose controls—persons who, as a group, are reasonably similar to the cases with
respect to important determinants of outcome such as age, sex, and concurrent
medical conditions, but who have not suffered the target outcome. Using this 
case-control design, investigators then assess the relative frequency of exposure to
the putative harmful agent in the cases and controls, adjusting for differences in
the known and measured prognostic variables. This design permits the simultane-
ous exploration of multiple exposures that have a possible association with the 
target outcome.

For example, investigators used a case-control design to demonstrate the asso-
ciation between diethylstilbestrol (DES) ingestion by pregnant women and the
development of vaginal adenocarcinomas in their daughters many years later.21 An
RCT or prospective cohort study designed to test this cause-and-effect relationship
would have required at least 20 years from the time when the association was first
suspected until the completion of the study. Further, given the infrequency of the
disease, either an RCT or a cohort study would have required hundreds of thou-
sands of participants. By contrast, using the case-control strategy, the investigators
delineated two groups of young women. Those who had suffered the outcome of
interest (vaginal adenocarcinoma) were designated as the cases (n = 8) and those
who did not experience the outcome were designated as the controls (n = 32).
Then, working backward in time, they determined exposure rates to DES for the
two groups. The investigators found a strong association between in utero DES
exposure and vaginal adenocarcinoma, which was extremely unlikely to be attrib-
utable to the play of chance (P < .00001). They found their answer without a 
delay of 20 years and by studying outcomes in only 40 women.

In another example, investigators used a case-control design relying on com-
puter record linkages between health insurance data and a drug plan to investigate
the possible relationship between use of beta-adrenergic agonists and mortality
rates in patients with asthma.22 The database for the study included 95% of the
population of the province of Saskatchewan in western Canada. The investigators
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matched 129 cases of fatal or near-fatal asthma with 655 controls who also suf-
fered from asthma but who had not had a fatal or near-fatal asthma attack.

The tendency of patients with more severe asthma to use more beta-adrenergic
medications could create a spurious association between drug use and mortality
rate. The investigators attempted to control for the confounding effect of disease
severity by measuring the number of hospitalizations in the 24 months prior to
death (cases) or the index date of entry in to the study (control group) and by
using an index of the aggregate use of medications. They found an association
between the routine use of large doses of beta-adrenergic agonist metered-dose
inhalers and death from asthma (odds ratio [OR], 2.6 per canister per month;
95% CI, 1.7-3.9), even after correcting for their measures of disease severity.

As with cohort studies, case-control studies are susceptible to unmeasured 
confounding variables, particularly when exposure varies over time. For instance,
previous hospitalization and medication use may not adequately capture all the
variability in underlying disease severity in asthma. In addition, adverse lifestyle
behaviors of asthmatic patients who use large amounts of beta agonists could 
contribute to the association. Furthermore, choice of controls may inadvertently
create spurious associations. For instance, in a study that examined the association
between coffee and pancreatic cancer, the investigators chose control patients from
the practices of the physicians looking after the patients with pancreatic cancer.23

These control patients had a variety of gastrointestinal problems, some of which
were exacerbated by coffee ingestion. The control patients had learned to avoid
coffee; as a result, the investigators found an association between coffee (which 
the pancreatic cancer patients consumed at general population levels) and cancer.
Subsequent investigations, using more appropriate controls, refuted the associa-
tion.24, 25 These problems illustrate why clinicians can draw inferences of only 
limited strength from the results of observational studies, even after adjustment
for known determinants of outcome.

Case Series and Case Reports
Case series (descriptions of a series of patients) and case reports (descriptions of
individual patients) do not provide any comparison group, and are therefore
unable to satisfy the requirement that treatment and control groups share a similar
prognosis. Although descriptive studies occasionally demonstrate dramatic find-
ings mandating an immediate change in physician behavior (eg, recall the conse-
quences when a link was associated between thalidomide and birth defects26), there
are potentially undesirable consequences when actions are taken in response to
weak evidence. Consider the case of the drug Bendectin (a combination of doxyl-
amine, pyridoxine, and dicyclomine used as an antiemetic in pregnancy), whose
manufacturer withdrew it from the market as a result of case reports suggesting 
it was teratogenic.27 Later, even though a number of comparative studies demon-
strated the drug’s relative safety,28 they could not eradicate the prevailing litigious
atmosphere—which prevented the manufacturer from reintroducing Bendectin.
Thus, many pregnant women who potentially could have benefited from the
drug’s availability were denied the symptomatic relief it could have offered.
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In general, clinicians should not draw conclusions about cause-and-effect 
relationships from case series but, rather, should recognize that the results may
generate questions for regulatory agencies and clinical investigators to address.

Design Issues—Summary
Just as is true for the resolution of questions of therapeutic effectiveness, clinicians
should look first for randomized trials to resolve issues of harm. They will often be
disappointed in this search and must make use of studies of weaker design.
Regardless of the design, however, they should look for an appropriate control
population before making a strong inference about a putative harmful agent. For
RCTs and cohort studies, the control group should have a similar baseline risk of
outcome, or investigators should use statistical techniques to adjust or correct for
differences. Similarly, in case-control studies the derived exposed and nonexposed
groups should be similar with respect to determinants of outcome other than the
exposure under study. Alternatively, investigators should use statistical techniques
to adjust for differences. Even when investigators have taken all the appropriate
steps to minimize bias, clinicians should bear in mind that residual differences
between groups may always bias the results of observational studies.29 Since 
prescribing in the real world is carried out on the basis of evidence, clinician 
values, and patient values, exposure opportunities in nonrandomized medication
studies are likely to differ among patients (channeling bias or effect).

Were Exposed Patients Equally Likely to Be Identified in the Two Groups?
In case-control studies, ascertainment of the exposure is a key issue. For example,
when patients with leukemia are asked about prior exposure to solvents, they 
may be more likely to recall exposure than would control group members, either
because of increased patient motivation (recall bias) or because of greater probing
by an interviewer (interviewer bias). Clinicians should note whether investigators
used bias-minimizing strategies such as blinding participants and interviewers 
to the hypothesis of the study. For example, a case-control study found a twofold
increase in risk of hip fracture associated with psychotropic drug use. In this study,
investigators established drug exposure by examining computerized claims files 
of the Michigan Medicaid program, a strategy that avoided both recall and inter-
viewer bias.30 The study of beta-adrenergic agonist use in patients with asthma
suggesting an association with mortality also relied on an administrative database
to ascertain exposure.9 In both cases, the assurance of unbiased exposure status
increases our confidence in the studies’ findings.

Were the Outcomes Measured in the Same Way in the 
Groups Being Compared?
In RCTs and cohort studies, ascertainment of outcome is a key issue. For example,
investigators have reported a threefold increase in the risk of malignant melanoma
in individuals working with radioactive materials. One possible explanation for
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some of the increased risk might be that physicians, aware of a possible risk, search
more diligently and, therefore, detect disease that might otherwise go unnoticed
(or they may detect disease at an earlier point in time). This could result in the
exposed cohort having an apparent, but spurious, increase in risk—a situation we
refer to as surveillance bias.31

Was Follow-up Sufficiently Complete?
As we pointed out in Part 1B1, “Therapy,” loss to follow-up can introduce bias
because the patients who are lost may have very different outcomes from those still
available for assessment. The longer the required follow-up period, the greater the
possibility that the follow-up will be incomplete.

For example, in a well-executed study, investigators determined the vital status
of 1235 of 1261 white males (98%) employed in a chrysotile asbestos textile opera-
tion between 1940 and 1975.32 The relative risk for lung cancer death over time
increased from 1.4 to 18.2 in direct proportion to the cumulative exposure among
asbestos workers with at least 15 years since first exposure. Because the 2% missing
data were unlikely to affect the results, the loss to follow-up does not threaten the
validity of the inference that asbestos exposure causes lung cancer deaths.
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USING THE GUIDE
Returning to our earlier discussion, the study that we retrieved investigating
the association between SSRIs and risk of upper gastrointestinal bleeding
used a case-control design.6 Data came from a general practitioner electronic
medical record database in the United Kingdom, which included data from
more than 3 million people, most of whom had been entered prospectively
during a 5-year period.33-35 The investigators identified cases of upper gas-
trointestinal bleeding (n=1651) and ulcer perforation (n=248) among patients
aged 40 to 79 years between 1993 and 1997. They then randomly selected
10,000 controls from the at-risk source population that gave rise to cases,
choosing their sample so that age, sex, and the year patients were identified
were similar among the cases and control groups.

The analysis controlled for a number of possible prognostic factors: previ-
ous dyspepsia, gastritis, peptic ulcer and upper gastrointestinal bleeding 
or perforation, smoking status, and current use of NSAIDs, anticoagulants,
corticosteroids, and aspirin. The database included prescription drugs only.
The investigators examined the relative frequency of SSRI prescription use in
the 30 days before the index date (that is, the date of the reported bleeding 
or perforation) in patients with and without bleeding and perforation after
controlling for the prognostic variables. Control patients received a random
date as their index date.
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Although the investigators controlled for a number of prognostic factors,
there are other potential important determinants of bleeding for which they
did not control. For example, more patients being treated for depression or
anxiety suffer from painful medical conditions than those without depression
and anxiety. Patients may have been using over-the-counter NSAIDs for these
problems. The database the investigators used does not capture the use of
self-medication with over-the-counter analgesics.

Alcohol use is another potential confounder. Although the investigators
excluded patients with known alcoholism, many persons afflicted with alco-
holism remain unrevealed to their primary care physician, and alcoholism 
is associated with an increased prevalence of depression and anxiety that
could lead to the prescription of SSRIs. Since alcoholism is associated with
increased bleeding risk, this prognostic variable fulfills all the criteria for a
confounding variable that could bias the results of the study. Finally, it is 
possible that patients returning for prescription of SSRIs would be more likely
to have their bleeding diagnosed in comparison to patients under less intense
surveillance (a state of affairs known as detection bias).

These biases should apply to all three classes of antidepressants (ie,
SSRIs, nonselective serotonin reuptake inhibitors, and a miscellaneous group
of other drugs) that the investigators considered. The results of the study,
which we will discuss later in this section, showed an association only
between gastrointestinal bleeding and SSRIs, rather than between gastroin-
testinal bleeding and other antidepressant medications. One would expect
all these biases to influence the association between any antidepressant
agent and bleeding. Thus, the fact that the investigators found the associa-
tion only with SSRIs decreases our concern about the threats to validity 
from possible differences in prognostic factors in those receiving—and not
receiving—SSRIs.

At the same time, most physicians make decisions regarding the prescrip-
tion of SSRIs or tricyclic antidepressant agents based on particular patient
characteristics. Thus, it remains possible that these characteristics include
some that are associated with the incidence of gastrointestinal bleeding. 
This would be true, for instance, if clinicians differentially used SSRI rather
than other antidepressant medications in patients in whom they suspected
alcohol abuse.

The major strength of the use of a large database for this study is that it
eliminates the possibility of biased assessment of exposure (or recall bias) 
to SSRIs in the patients who suffered the outcomes as well as in those 
who did not. The outcomes and exposures were probably measured in the
same way in both groups, as most clinicians are unaware that UGI bleeding
may be associated with SSRI use. We have no idea, however, about the 
number of patients lost to follow-up. Although the investigators included 



WHAT ARE THE RESULTS?
How Strong Is the Association Between Exposure and Outcome?
We have described the alternatives for expressing the association between the
exposure and the outcome, the relative risk and the odds ratio, in other sections of
this book (see Part 1B1, “Therapy”; see also Part 2B2, “Therapy and Understanding
the Results, Measures of Association”). In a cohort study assessing in-hospital
mortality after noncardiac surgery in male veterans, 23 of 289 patients with a 
history of hypertension died, compared with three of 185 patients without the
condition. The relative risk for hypertension and mortality, (23/289)/(3/185), was
4.9.36 The relative risk tells us that death after noncardiac surgery occurs almost
five times more often in patients with hypertension than in normotensive patients.

The estimate of relative risk depends on the availability of samples of exposed
and unexposed patients, where the proportion of the patients with the outcome 
of interest can be determined. The relative risk is therefore not applicable to 
case-control studies in which the number of cases and controls—and, therefore,
the proportion of individuals with the outcome—is chosen by the investigator.
For case-control studies, instead of using a ratio of risks (relative risk), we use a
ratio of odds (odds ratio): the odds of a case-patient being exposed, divided by 
the odds of a control patient being exposed (see Part 2B2, “Therapy, Measures 
of Association”).

When considering both study design and strength of association, we may be
ready to interpret a small increase in risk as representing a true harmful effect
when the study design is strong (such as in a RCT). A much higher increase in 
risk might be required of weaker designs (such as cohort or case-control studies),
as subtle findings are more likely to be caused by the inevitably higher risk of bias.
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only those patients who stayed in the practices of the participating primary 
care physicians from the beginning to the end of the study, we do not know,
for instance, how many people in the database began to receive SSRIs but
subsequently left those practices.

In summary, the study suffers from the limitation inherent in any observa-
tional study: that exposed and unexposed patients may differ in prognosis 
at baseline. In this case, at least two unmeasured variables, over-the-counter
NSAID use and alcohol consumption, might create a spurious association
between SSRIs and gastrointestinal bleeding. The other major limitation of
the study is the lack of information regarding completeness of follow-up. 
That said, although these limitations weaken any inferences we might make,
we are likely to conclude that the study is strong enough to warrant a review
of the results.



Very large values of relative risk or odds ratio represent strong associations that 
are less likely to be caused by confounding variables or bias.

In addition to showing a large magnitude of relative risk or odds ratio, a second
finding will strengthen an inference that we are dealing with a true harmful 
effect. If, as the quantity or the duration of exposure to the putative harmful agent
increases, the risk of the adverse outcome also increases (that is, the data suggest 
a dose-response gradient), we are more likely to be dealing with a causal relation-
ship between exposure and outcome. The fact that the risk of dying from lung
cancer in male physician smokers increases by 50%, 132%, and 220% for 1 to 14,
15 to 24, and 25 or more cigarettes smoked per day, respectively, strengthens our
inference that cigarette smoking causes lung cancer.37

How Precise Is the Estimate of the Risk?
Clinicians can evaluate the precision of the estimate of risk by examining the 
confidence interval around that estimate (see Part 1B1, “Therapy”; see also Part
2B2, “Therapy and Understanding the Results, Confidence Intervals”). In a study
in which investigators have shown an association between an exposure and an
adverse outcome, the lower limit of the estimate of relative risk associated with the
adverse exposure provides a minimal estimate of the strength of the association.
By contrast, in a study in which investigators fail to demonstrate an association (a
negative study), the upper boundary of the confidence interval around the relative
risk tells the clinician just how big an adverse effect may still be present, despite the
failure to show a statistically significant association (see Part 2B2, “Therapy and
Understanding the Results, Confidence Intervals”).
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USING THE GUIDE
Returning to our earlier discussion, the investigators calculated odds ratios
(ORs) of the risk of bleeding in those exposed to SSRIs vs those not exposed,
but they reported the results as relative risks (RR). Unfortunately, this practice
is not unusual. Fortunately, when event rates are low, relative risks and odds
ratios closely approximate one another (see Part 2B2, “Therapy, Measures of
Association”). The investigators found an association between current use of
SSRIs and upper gastrointestinal bleeding (adjusted OR, 3.0; 95% CI, 2.1-4.4).
They noted a weak association with nonselective serotonin reuptake inhibitors
(adjusted OR, 1.4; 95% CI, 1.1-1.9), but found no association with antidepres-
sant medications that had no action on the serotonin reuptake mechanism.
The investigators found that the association between NSAID use and bleeding
(adjusted OR, 3.7; 95% CI, 3.2-4.4) was of similar magnitude to the association
between bleeding and SSRIs. The current use of SSRIs with prescription
NSAID drugs further increased the risk of upper gastrointestinal bleeding
(adjusted OR, 15.6; 95% CI, 6.6-36.6). The dose and duration of SSRI use had
little influence on the risk of this adverse outcome.



HOW CAN I APPLY THE RESULTS
TO PATIENT CARE?

Were the Study Patients Similar to the Patient in My Practice?
If possible biases in a study are not sufficient to dismiss the study out of hand, you
must consider the extent to which they might apply to the patient in your office.
Is the patient before you similar to those described in the study with respect to
morbidity, age, sex, race, or other potentially important factors? If not, is the biology
of the harmful exposure likely to differ in the patient you are attending (see Part
2B3, “Therapy and Applying the Results, Applying Results to Individual Patients”)?
Are there important differences in the treatments or exposures between the patients
you see and the patients studied? For example, the risk of thrombophlebitis associ-
ated with oral contraceptive use described in the 1970s may not be applicable to the
patient of the 1990s because of the lower estrogen dose in oral contraceptives used
in the 1990s. Similarly, increases in uterine cancer secondary to postmenopausal
estrogen replacement do not apply to women who are also taking concomitant prog-
estins tailored to produce monthly withdrawal bleeding with chronic, noncyclic use.

Was the Duration of Follow-up Adequate?
Let us return for a moment to the study that showed that workers employed in
chrysotile asbestos textile operation between 1940 and 1975 showed an increased
risk for lung cancer death, a risk that increased from 1.4 to 18.2 in direct relation
to cumulative exposure among asbestos workers with at least 15 years since first
exposure.32 The fact that the follow-up was sufficiently long to capture a large 
proportion of the lung cancers destined to occur enhances our confidence in
application of the results to patients in our practice. By contrast, excessively short
follow-up may fail to detect harmful effects that emerge with longer observation.

What Was the Magnitude of the Risk?
The relative risk and the odds ratio do not tell us how frequently the problem
occurs; they tell us only that the observed effect occurs more or less often in the
exposed group compared to the unexposed group. Thus, we need a method 
for assessing clinical importance. In our discussion of therapy (see Part 1B1,
“Therapy”; see also Part 2B2, “Therapy and Understanding the Results, Measures
of Association”), we described the way to calculate the number of patients who
must be treated to prevent an adverse event. When the issue is harm, we can use
data from a randomized trial or cohort study, but not a case-control study, to
make an analogous calculation to determine how many people must be exposed 
to the harmful agent to cause an adverse outcome.

For example, over an average of 10 months of follow-up, investigators conduct-
ing the Cardiac Arrhythmia Suppression Trial (CAST), a RCT of antiarrhythmic
agents,38, 39 found that the mortality rate was 3.0% for placebo-treated patients and
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7.7% for those treated with either encainide or flecainide. The absolute risk
increase was 4.7%, the reciprocal of which tells us that, on average, for every 21
patients we treat with encainide or flecainide for about a year, we will cause one
excess death. This contrasts with our example of the association between NSAIDs
and upper gastrointestinal bleeding. Of 2000 unexposed patients, two will suffer 
a bleeding episode each year. Of 2000 patients taking NSAIDs, three will suffer
such an episode each year. Thus, if we treat 2000 patients with NSAIDs, we can
expect a single additional bleeding event.7

Should I Attempt to Stop the Exposure?
After evaluating the evidence that an exposure is harmful and after establishing
that the results are potentially applicable to the patient in your practice, determin-
ing subsequent actions may not be simple. There are at least three aspects to 
consider in making a clinical decision.

First is the strength of inference: how strong was the study or studies that
demonstrated harm in the first place? Second, what is the magnitude of the risk to
patients if exposure to the harmful agent continues? Third, what are the adverse
consequences of reducing or eliminating exposure to the harmful agent—that is,
the magnitude of the benefit that patients will no longer receive?

Clinical decision making is simple when both the likelihood of harm and its
magnitude are great. Because the evidence of increased mortality from encainide
and flecainide came from a randomized trial,38 we can be confident of the causal
connection. Since treating only 21 people will result in an excess death, it is no
wonder that clinicians quickly curtailed their use of these antiarrhythmic agents
when the study results became available.

The clinical decision is also made easier when an acceptable alternative for
avoiding the risk is available. For example, beta blockers prescribed for the treat-
ment of hypertension can result in symptomatic increase in airway resistance 
in patients with asthma or chronic airflow limitation. This risk mandates the use
of an alternative drug, such as a thiazide diuretic, in susceptible patients.40

Even if the evidence is relatively weak, the availability of an alternative can
result in a clear decision. The early case-control studies demonstrating the associa-
tion between aspirin use and Reye syndrome, for example, were relatively weak
and left considerable doubt about the causal relationship. Although the strength 
of inference was not great, the availability of a safe, inexpensive, and well-tolerated
alternative, acetaminophen, justified use of this alternative agent in children at 
risk of Reye syndrome.41

In contrast to the early studies regarding aspirin and Reye syndrome, multiple
well-designed cohort and case-control studies have consistently demonstrated 
an association between NSAIDs and upper gastrointestinal bleeding; therefore,
our inference about harm has been relatively strong. However, the risk of an upper
gastrointestinal bleeding episode is quite low, and until recently we have not had
safer and equally efficacious anti-inflammatory alternatives available. We were
therefore probably right in continuing to prescribe NSAIDs for the appropriate
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clinical conditions. Depending on both their safety profile after longer experience
and cost-effectiveness considerations, COX 2-inhibiting NSAIDs may prove to 
be an appropriate alternative class of agents.

CLINICAL RESOLUTION

To decide on your course of action, you proceed through the three steps of using
the medical literature to guide your clinical practice. First, you consider the 
validity of the study before you. The antidepressant and upper gastrointestinal
bleeding study addressed multiple classes of antidepressant agents and the risk of
upper gastrointestinal bleeding or ulcer perforation. You decide that the limita-
tions of the case-control design, along with the lack of information about loss to
follow-up, leave you uncertain about a causal relationship between SSRIs and 
gastrointestinal bleeding. Furthermore, this is a single study and, as we have previ-
ously mentioned, in other areas of medicine subsequent investigations11, 12, 42-45 have
failed to confirm many apparent harmful associations.10, 46, 47

Turning to the results, you note the very strong association between the com-
bined use of SSRIs and NSAIDs. Despite the methodologic limitations of this 
single study, you believe the association is too strong to ignore. You therefore 
proceed to the third step and consider the implications of the results for the
patient before you.

The primary care database from which the investigators drew their sample 
suggests that the results are readily applicable to the patient before you. You con-
sider the magnitude of the risk to which you would be exposing this patient if
you prescribed an SSRI and it actually did cause bleeding. Using the baseline risk
reported by Carson et al in a similar population,14 you calculate that you would
need to treat about 625 patients with SSRIs for a year to cause a single bleeding
episode in patients not using NSAIDs, and about 55 patients a year taking NSAIDs
along with an SSRI for a year to cause a single bleeding episode.

From previous experience with the patient before you, you know that he is 
risk averse. When he returns to your office, you note the equal effectiveness of the
SSRIs and tricyclic antidepressants that you can offer him, and you describe the
side-effect profile of the alternative agents. You note, among the other considera-
tions, the possible increased risk of gastrointestinal bleeding with the SSRIs. The
patient decides that, on balance, he would prefer a tricyclic antidepressant and
leaves your office with a prescription for nortriptyline.
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