
Clinical prediction guide

The high risk criteria of a clinical prediction model were
specific but not sensitive for predicting ectopic
pregnancy
Buckley RG, King KJ, Disney JD, et al. History and physical examination to estimate the risk of ectopic pregnancy:
validation of a clinical prediction model. Ann Emerg Med 1999 Nov;34:589–94.

QUESTION: In women with abdominal pain or vaginal bleeding in the first trimester of
pregnancy, how accurate is a clinical prediction model for predicting ectopic pregnancy?

Design
2 cohort studies: 1 for derivation and 1 for validation of
the clinical prediction model results.

Setting
The emergency department of a tertiary care, military,
teaching hospital in San Diego, California, USA.

Patients
Women who were haemodynamically stable and had
abdominal pain or vaginal bleeding in the first trimester
of pregnancy. Exclusion criteria were previous docu-
mentation of an intrauterine pregnancy (IUP) on pelvic
ultrasonography, enrolment in the prospective clinical
data registry on a previous visit to the emergency
department, or estimated gestational age and corre-
sponding uterine size of >13 weeks. 486 women (mean
age 25 y, mean gestational age 58 d) formed the deriva-
tion cohort, and 429 women (mean age 25 y, mean
gestational age 58 d) formed the validation cohort.

Description of prediction guide
The clinical prediction model classified pregnant
women into 3 groups according to risk. High risk
women had signs of peritoneal irritation or definite cer-
vical motion tenderness; intermediate risk women had
no fetal heart tones by handheld Doppler, no tissue vis-
ible at the cervical os, and pain (other than midline
suprapubic cramping) or tenderness (any cervical
motion, uterine, or adnexal tenderness); and low risk
women did not meet high or intermediate risk criteria.

Main outcome measure
Diagnosis of an IUP or ectopic pregnancy.

Main results
In the derivation cohort, 58% of women had a viable
IUP, 34% had a non-viable IUP, and 8% had an ectopic
pregnancy. In the validation cohort, 62% of women had
a viable IUP, 30% had a non-viable IUP, and 7.2% had an
ectopic pregnancy. Sensitivities, specificities, and likeli-
hood ratios are shown in the table.

Conclusion
In women with abdominal pain or vaginal bleeding in
the first trimester of pregnancy, the high risk criteria of a
clinical prediction model had high specificity but low
sensitivity and the intermediate risk criteria had high
sensitivity but low specificity for predicting ectopic
pregnancy.

Test characteristics of a clinical prediction model for predicting ectopic pregnancy*

Risk status Sensitivity (95% CI) Specificity (CI) +LR −LR

High risk 32% (17 to 49) 95% (92 to 97) 6.1 0.7

Intermediate risk 100% (84 to 100) 28% (23 to 32) 1.4 0.0

*Abbreviations defined in glossary.

COMMENTARY

Buckley and colleagues explored the use of a clinical predic-
tion model in the diagnosis of ectopic pregnancy among
women with complicated first trimester pregnancies. Crite-
ria from the model that were useful (ie, signs of abdominal
or pelvic peritoneal irritation and the presence of either fetal
heartbeats or products of conception at the cervical os) only
revealed the obvious cases and were seen too infrequently to
influence management in most patients.

The authors state that incorporating historical risk factors
in the model (eg, exposure to previous tubal surgery) did not
improve its accuracy, although these data were not analysed
in the report. This finding is strange unless these women
were under-represented through selection and received
prenatal care elsewhere. They obviously have a higher risk
for ectopic pregnancy than unexposed women—a factor that
increases the probability of ectopic pregnancy once they are
symptomatic.1 2

This finding probably does not affect the generalisability
of the model to other emergency departments. A previous
study of patients in an obstetrics and gynaecology setting
confirmed the limitations of physical findings in diagnosing
ectopic pregnancy.3 The study by Buckley and colleagues
underlines the need for diagnostic expertise and equip-
ment (ie, transvaginal ultrasonography and serum human
chorionic gonadotropin testing) for any unit responsible
for managing women with complicated first trimester
pregnancies.
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