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Background

Patients frequently present to emergency departments
(EDs) with abdominal pain. The use of analgesia for this
complaint has been debated for many years.1–3 The fear of
analgesics originated from the early edition of Cope’s sur-
gical text on the acute abdomen.4 In the past decade there
has been growing evidence demonstrating that opioid anal-
gesia is safe and appropriate in ED patients with undiffer-
entiated acute abdominal pain.5–20 The literature has docu-
mented how pain is an inadequately treated symptom in
the ED. This may be related, in part, to our current emer-
gency medicine culture.21–23 Specifically, with reference to
abdominal pain, physicians appear reluctant, despite build-
ing evidence, to provide early, appropriate analgesia to
their patients.24–28

Clinical question

When patients present to the ED with undifferentiated
acute abdominal pain, can we safely treat their pain with-
out increasing the risk of misdiagnosis?

Article chosen

Gallagher EJ, Esses D, Lee C, et al. Randomized clinical
trial of morphine in acute abdominal pain. Ann Emerg
Med 2006;48(2):150–60.29

Objective
To determine whether the administration of analgesia to
patients with acute abdominal pain will reduce discomfort
and improve clinically important diagnostic accuracy.

Population studied
Adults aged 21 years or older with atraumatic abdominal
pain of less than 48 hours’ duration judged by the emer-
gency physician to require opioid analgesia. Those patients
who had isolated flank pain, were pregnant, were allergic

to the study medication (morphine), were self-medicated
before arrival or enrollment, or had a systolic blood pres-
sure of less than 100 mm Hg were excluded from the
study.

Study design
Prospective, block-randomized, double-blind placebo-
controlled trial.

Outcomes measured
The primary outcome of this study was the difference in
clinically important diagnostic accuracy in the morphine-
treated group compared with the placebo group. After re-
view of the study data, 2 independent investigators defined
this outcome as any diagnostic error between provisional
and final diagnosis that could have been reasonably ex-
pected to have an adverse impact on the patient’s health.
This analysis resulted in 2 groups: one that included pa-
tients who were correctly diagnosed at the time of their ini-
tial evaluation and one in which a diagnostic error was de-
termined upon the completion of full investigations. Where
disagreement occurred (in 2 cases), patients were classified
as “diagnostic errors.”

Results
Of the 578 patients assessed for eligibility, 160 were ran-
domly assigned to treatment with morphine (n = 80) or
placebo (n = 80). A total of 153 patients were available for
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analysis because one patient withdrew, one patient was lost
to follow-up and data for 5 patients was incomplete.

There were no significant differences in baseline features
although the distribution of final diagnoses were dissimilar
between the 2 groups. Meaningful pain relief was achieved
in the morphine group with a mean change in a
0 mm–100 mm visual analog pain scale of –33 mm 
(interquartile range [IQR] –8 to –73), while the mean
change in the placebo group was –2 mm (IQR 1 to –16).
The primary end point of diagnostic accuracy was not sta-
tistically different between the treatment (67 of 78 patients,
86%) or placebo (64 of 75 patients, 85%) groups. This dif-
ference was 1% (95% confidence interval [CI] –11% to
12%). The secondary outcome of the accuracy of the provi-
sional disposition decision was also similar in the placebo
(55%) and the morphine (58%) groups. There was one re-
turn visit that resulted in an admission and subsequent dis-
charge with the same diagnosis of “nonspecific abdominal
pain.” Complications were similar in both groups.

Although the authors performed an efficacy analysis, a
sensitivity analysis available in the online version of the ar-
ticle shows that an intention-to-treat analysis would not
have altered their conclusions.30

Conclusions
The authors concluded that administration of morphine is
safe and provides analgesia without impairing clinically
important diagnostic accuracy.

Commentary

The treatment of patients with analgesia who suffer from
undifferentiated abdominal pain is a safe practice that is
supported by an existing body of research.

The authors acknowledge the limitations of their study
in the online version of the article.30 Their CI allows for as
much as a 12% difference. The authors have taken great
care to try to elucidate a clinically relevant outcome differ-
ence (i.e., a change in management that 2 independent re-
viewers believe could have reasonably impacted patient
morbidity). Despite randomization, the 2 categories of
nonspecific abdominal pain and biliary tract disease were
unequally distributed by chance, a reflection of a relatively
small sample size.

Gallagher and colleagues also cite threats to external va-
lidity,30 including the collection of study participants by
convenience sample and the lengthy study period.
Providers were initially resistant to enrolling patients in the
study because of the fear of providing analgesia to these
patients, although this is unsupported by much of the pub-

lished literature to date.5–20 Assembly bias may have been
generated by non-consecutive patient enrollment. Patients
collected by convenience or because the physician sug-
gested enrollment in a study may be a subset of the popu-
lation unless all patients are contributed to the study. Spec-
trum bias may also be present here: patients in this study
appear to have been those with maximal pain (99/100,
98/100). The authors also acknowledge that they enrolled a
younger patient population (mean age 46 years) and that
these patients received higher doses of analgesia than the
geriatric population, affecting the generalizability of the
study. A small, but not insignificant limitation of this study,
may be that patients at low risk of misdiagnosis were pref-
erentially recruited. We have no way to know the magni-
tude of this bias.

These limitations ought to be taken in light of the accu-
mulation of published evidence to date. Several weeks af-
ter this study was published, Ranji and colleagues pub-
lished a meta-analysis and systematic review in the JAMA
Rational Clinical Examination Series.5 This metaanalysis
seems to support Gallagher’s conclusion.29 Ranji and col-
leagues sought to answer several questions, 2 of which are
important in this discussion:
1. “Does the administration of opiates alter the physical

examination of patients with acute abdominal pain?”
Although the studies did exhibit significant heterogene-
ity (I2 = 62.1%, p = 0.003), the authors found that the
administration of opiates did change the findings on
physical examination of these patients (combined risk
ratio 1.55, 95% CI 1.02–2.36).5 The change in physical
exam relates to the disease, not the patient, and is so
termed a disease-oriented outcome.

2. “Does administration of opiates result in errors in clini-
cal management of patients with acute abdominal
pain?” This is the patient-oriented outcome of interest.
A potential error in clinical management was defined
as one resulting in possible delays in necessary surgery
or the performance of potentially unnecessary surgery.
The studies that reported this outcome showed no het-
erogeneity (I2 = 0.0%, p = 0.67). There was no differ-
ence in the risk of incorrect management decisions
(risk difference 0.1%, 95% CI –3.6% to 3.6%).5

The question of greatest importance is the patient-
oriented one. We, therefore, used data from the studies se-
lected by Ranji and collagues5 and the results of Gallagher
and colleagues’ study30 to determine whether the results
would alter the metaanalysis in any meaningful way with
respect to errors in clinical management. We used a ran-
dom effects model to generate odds ratios with RevMan
software (Review Manager, Version 4.2.8, Copenhagen:
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The Nordic Cochrane Centre, 2003). The results are shown
in the forest plot in Figure 1 (the size of the data markers
reflects the weight of the individual study). The studies ex-
hibit no heterogeneity (I2 = 0%, p = 0.72) and no differ-
ences in outcome (odds ratio 1.03, 95% CI 0.67–1.59).

These papers appear to provide support for the estab-
lished emergency medicine practice of offering appropriate
analgesia to patients with abdominal pain during their in-
vestigation phase. Beginning with the first edition of his
text, Early Diagnosis in the Acute Abdomen, Cope4 advised
against the use of analgesia in patients until the surgeon had
made his evaluation and decided whether or not surgery
was needed. Such an attitude was in part justified by the
variability in commercial morphine concentrations avail-
able at the time. This remained surgical dogma until the
1980s and 1990s, with few individuals retaining this view.
In the 1990s emergency medicine literature and core curric-
ula, providing analgesia to these patients was supported. In
Rosen’s 1998 fourth edition, the authors referenced the 2
prospective studies of ED analgesic use in these patients6,7

and indicated that the evidence supported their safe use. In
Rosen’s fifth edition, published in 2002, the authors stated
there was no evidence to support the withholding of anal-
gesics in these patients.31 In the most recent edition of
Cope’s Acute Abdomen, the authors recommend that anal-
gesia not be withheld. “The realization, likely erroneous,
that narcotics can obscure the clinical picture has given rise
to the unfortunate dictum that these drugs should never be
given until a diagnosis has been firmly established.”32

There have been reported concerns about the ability of
the patient who has received narcotic analgesia to provide
informed consent. Published studies have refuted this argu-
ment.33,34 Obtaining consent from a patient who has re-
ceived narcotic analgesia should be individualized based
on his or her capacity to understand and make rational de-
cisions about his or her care. Lack of coercion is an addi-
tional requirement for informed consent. Coercion may be
adjudged if patients are asked to give informed consent for
surgery in the presence of untreated pain. Pain itself has
also been recognized to cloud judgment and, therefore,
some authors argue that analgesia enhances one’s ability to
provide informed consent.1,35

To date, there has not been a definitive, double-blind
controlled trial of sufficient power to prove the safety of
analgesia in ED patients with abdominal pain. The com-
bined results of a series of small trials, however, suggest
that before establishing a definitive diagnosis, analgesia
is safe. The ethical implications of withholding analge-
sia from patients in pain prevent the need for further
placebo-controlled studies of this population. Important,
unanswered research questions still remain, for in-
stance, what is the optimal and safe regimen for analge-
sia in this population? and what regimen do patients
find most acceptable as part of their care in the emer-
gency department? 
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Fig. 1.  Odds ratios (ORs) for incorrect management decisions with opiates. CI = confidence interval. 
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