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A Meta-analysis of Prospective Studies
Jason Lazarou, MSc; Bruce H. Pomeranz, MD, PhD; Paul N. Corey, PhD

Objective.—To estimate the incidence of serious and fatal adverse drug reac-
tions (ADR) in hospital patients.

Data Sources.—Four electronic databases were searched from 1966 to 1996.

Study Selection.—Of 153, we selected 39 prospective studies from US
hospitals.

Data Extraction.—Data exiracted independently by 2 investigators were ana-
lyzed by a random-effects model. To obtain the overall incidence of ADRs in hos-
pitalized patients, we combined the incidence of ADRs occurring while in the hos-
pital plus the incidence of ADRs causing admission to hospital. We excluded errors
in drug administration, noncompliance, overdose, drug abuse, therapeutic failures,
and possible ADRs. Serious ADRs were defined as those that required hospital-
ization, were permanently disabling, or resulted in death.

Data Synthesis.—The overall incidence of serious ADRs was 6.7% (95% con-
fidence interval [Cl], 5.2%-8.2%) and of fatal ADRs was 0.32% (95% ClI,
0.23%-0.41%) of hospitalized patients. We estimated thatin 1994 overall 2 216 000
(1721000-2711000) hospitalized patients had serious ADRs and 106000
(76 000-137 000) had fatal ADRs, making these reactions between the fourth and
sixth leading cause of death.

Conclusions.—The incidence of serious and fatal ADRs in US hospitals was
found to be extremely high. While our results must be viewed with circumspection
because of heterogeneity among studies and small biases in the samples, these

data nevertheless suggest that ADRs represent an important clinical issue.
JAMA. 1998;279:1200-1205

METHODS
Definitions

One step we took to reduce heteroge-
neity was to exclude any data that did
not use the following specific definitions:

Adverse Drug Reaction(ADR).—Ac-
cording to the World Health Organiza-
tion definition,® this is any noxious, un-
intended, and undesired effect of a drug,
which oceurs at dosesused in humans for
prophylaxis, diagnosis, or therapy. This
definition excludes therapeutie failures,
intentional and aceidental poizoning (ie,
overdose), and drug abuse.f Also, this
does not include adverse events due to
errors in drug administration or non-
compliance (taking more or legs of adrug
thanthe preseribed amount).* Usingthis
conservative definition avoids overesti-
mating the ADR incidence.

For editorial comment see p 1216.

Recently, some authors prefer the term
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