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Sore throat in family practice: comparison of
blood agar throat culture with a rapid enzyme
immunoassay test for diagnostic purposes

MIRIAM HASIN

ARTHUR FURST

SUMMARY The Ventrescreen (Ventrex) rapid enzyme im-
munoassay test for detecting group A streptococcal antigen
directly from a throat swab was compared with conventional
blood agar throat culture in the diagnosis of beta haemolytic
streptococcal infection among 311 patients with a sore
throat attending a large suburban Jerusalem primary care
clinic. Using the throat culture as the 'gold standard' the Ven-
trescreen test had a sensitivity of 82%, a specificity of 50%,
a positive predictive value of 49%, and a negative predic-
tive value of 82% for beta haemolytic streptococcal infec-
tion. These results are not good enough for the test to be
considered a reliable substitute for throat culture in such a
setting. The negative predictive value, however, supports the
use of a negative test result to identify those patients in
whom antibiotic therapy could be withheld until the result
of their throat culture became available.

These conclusions are at variance with recommendations
from other studies of similar tests in different population
groups, and stress the need for the careful evaluation,
especially in primary care clinics, of any such rapid test which
claims to be able to replace throat culture in the detection
of beta haemolytic streptococcal infection.

Introduction
S ORE throat is one of the commonest symptoms encountered

by family doctors, and viruses are responsible for about half
of all cases for which a cause is found. ' The remainder of cases
are bacterial in origin with the beta haemolytic streptococcus
the predominant organism involved.2 Its identification is im-
portant because appropriate antibiotic treatment can prevent its
major complication, rheumatic fever, which once again is on
the increase.3'4

Unfortunately it is impossible to identify beta haemolytic
streptococcal infection by clinical examination alone and, tradi-
tionally, its accurate diagnosis has depended on the result of
a throat culture which may take several days. Consequently many
quicker tests have been suggested as alternatives to throat culture,
including gram staining of throat smears,5 fluorescent antibody
staining,6 and antigen detection methods using precipitation,7
latex agglutination,8'9 coagglutination,'0 and enzyme-linked
immuno-sorbent assay (ELISA)."1 In general, however, these re-
quire special technical knowledge and skill and are usually on-
ly moderately accurate.'2"3

In recent years some of these tests have been refined into more
accurate commercially available procedures requiring only a few
minutes to produce a result. These are thus suitable for use by
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the family doctor but most of the studies comparing them with
throat culture have been performed in microbiology laboratories
or in hospitals and the results obtained have not necessarily been
applicable to the primary care setting.

This study, part of an investigation into the clinical manage-
ment of sore throats by a group of Israeli general practitioners,
compares the results obtained by the rapid Ventrescreen ELISA-
type antigen-detection test (Ventrex Laboratories, Portland, ME,
USA) with traditional throat culture in a family medicine clinic,
and assesses the potential value of the Ventrescreen test for the
management of patients presenting there with sore throat.

Method
The study was undertaken in a large family practice health clinic
in suburban Jerusalem, staffed by seven physicians, and cater-
ing for a population of about 11 000 patients of all ages.

During the 10 week period from 20 December 1987 all pa-
tients presenting with a new 'complaint of sore throat were ex-
amined and treated by their doctor in the usual way. The doc-
tor then completed a questionnaire recording each patient's
symptoms and signs, the treatment given, and any previous or
present relevant medical conditions. A practice nurse then took
a throat swab from every alternate patient, and from any other
patient for whom a swab had been specifically ordered. These
were sent to the Kupat Holim (the Israel General Federation of
Labor sick fund) laboratory in central Jerusalem within 24-48
hours, for culture on blood-agar plates. Representative beta
haemolytic colonies were tested for bacitracin sensitivity. The
nurse also performed the Ventrescreen antigen detection test on
each of these patients. The Ventrescreen test is a rapid,
qualitative, solid phase, two site, ELISA procedure for the detec-
tion of group A streptococcal antigen directly from a throat
swab. The test takes approximately five minutes. A positive result
is indicated by the appearance of a blue colour.
The doctors were not given the results of throat swabs they

had not ordered or any of the Ventrescreen test results in order
to prevent these affecting their clinical management while the
study was in progress. Similarly the laboratory was not inform-
ed about the study.
The data concerning each patient, as well as the results of

the tests and throat cultures, were coded and analysed by com-
puter using the SPSS statistical programme.

Results

Patients' characteristics
Six hundred and ninety two patients - 330 (48%) male and
362 (527o) female - were initially included in the sore throat
management study. Ninety one patients (13%) were aged three
years or less, 331 (48%o) four to 13 years, 78 (110o) 14-19 years,
148 (21%) 20-44 years, and 25 (4%) 45 years or more. The pa-
tient's age was not recorded in 19 (307) cases. Approximately
half of the patients (460o) had consulted their doctor within 24
hours of their sore throat beginning. One hundred and thirty
one patients (19%o) reported one or more other members of their
family having a sore throat concurrently.
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Throat swabs
Among the 692 patients throat swabs were requested by the doc-
tors for 585 patients (85%) and an additional 94 (14%) patients
had swabs taken in accordance with the study protocol. For
technical and logistical reasons the results of throat swabs for
91 patients (13%) could not be included in the analyses. Of the
588 throat cultures with usable results 183 (31%) grew beta
haemolytic streptococcus ('positive' swabs), 399 (68%) grew nor-
mal pharyngeal flora ('negative' swabs), and two grew non-A
streptococci. In four cultures no growth was reported by the
laboratory.

The Ventrescreen test
The Ventrescreen test was performed on 371 patients; 232 of the
tests (63'!o) were positive and 138 (37%) negative. One result
was equivocal.

Comparison of throat swabs and the Ventrescreen test
Valid throat culture and serological test results were obtained
for 311 patients. In this group of patients the test had a sen-
sitivity of 82%, a specificity of 50qo, a positive predictive value
of 49%o for beta haemolytic streptococcus, a negative predic-
tive value of 82%, and an accuracy of 62% using the throat
culture result as the 'gold standard' (Table 1). When the 179
children aged four to 13 years in this group were considered
separately the positive predictive value of the test rose to 66Vo,
although the negative predictive value remained almost the same
at 79%o.
The positive predictive value of the test in various sub-groups

of the 311 patients, characterized by certain presenting symp-
toms or signs, are shown in Table 2. The highest positive predic-
tive value (64%o) was found in those patients with pus on their
tonsils at initial examination.

Discussion
Patients with a sore throat present a dilemma to the doctor
because it is impossible to decide on clinical grounds alone
whether beta haemolytic streptococcus is the cause of their sore
throat.2'4 On the one hand initiating antibiotic treatment
without awaiting the result of a throat culture may result in un-
necessary drug therapy and the possibility of sensitivity reac-
tions to the antibiotics prescribed. On the other hand, delay in
starting such treatment may increase the clinical course of the
illness, prolong its period of infectivity, and expose the patient
to the risks of rheumatic fever. 15"16 A rapid and reliable antigen
detection test is therefore an attractive alternative to conventional
throat culture, especially in the primary care setting, where sore
throat is a common presenting symptom.

In this study, as in others,'7 8 it is possible that non-
representative specimens were taken as a result of inaccuracies,
such as inadequate swabbing. Delays in transporting swabs to
the laboratory and misreading colony morphology or haemolysis
may also have occurred. In addition some throat swabs or their
results were lost within the clinic or at the laboratory. However,
since there is no reason to suspect that such inaccuracies and
losses occurred other than in a random fashion the loss of 13%o
of the throat swab results is unlikely to have biased the findings
of this study.

In spite of the difficulties associated with throat culture its
status as the 'gold standard' against which to measure the ac-
curacy of the new generation of rapid streptococcal detection
tests has not yet been seriously called into question. However,
a major drawback of throat culture is that its sensitivity in detec-
ting beta haemolytic streptococcus is rarely measured quan-
titatively. Thus, when a test which is highly sensitive to even small
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Table 1. Results of the Ventrescreen test versus throat swab in 311
patients.

Number of patients

Throat swab Throat swab
Ventrescreen test positive negative Total

Positive 95 97 192
Negative 21 98 119

Total 116 195 311

Ventrescreen test: sensitivity 95/116 = 82%; specificity 98/195 = 50%;
positive predictive value 95/192 = 49%; negative predictive value 98/119
= 82%; accuracy 193/311 = 62%.

Table 2. Positive predictive value of Ventrescreen test in sub-groups
of patients with selected presenting symptoms/signs of sore throat.

Number of patients with
positive

Ventrescreen test
Positive

Throat swab Throat swab predictive
Symptom/sign positive negative value (%)

Pus on tonsils
(n = 82) 36 20 64

Cough with
sputum (n=16) 7 5 58

Pain on swallowing
(n= 109) 36 27 57

Swelling in throat
(n = 238) 85 69 55

Raised temperature
(n = 204) 69 63 52

Throat inflammation
(n = 270) 85 82 51

Cough (n=73) 17 30 36
Clear sputum
(n = 21) 4 8 33

Total (n=311) 95 97 49

n=total number of patients with symptom/sign.

amounts of beta haemolytic streptococcus is compared with
throat cultures the test might appear to have a high false positive
rate when the results merely reflect the inability of throat cultures
to detect equally small amounts of beta haemolytic streptococ-
cus. Some laboratories may not report a throat culture as positive
when only a few haemolytic colonies grow on the plate, con-
sidering this to denote a carrier state. In this study at least part
of the high false positive rate of 51% for the Ventrescreen test
was due to laboratory personnel reporting throat swabs negative
when only one or two colonies grew on culture.

This in turn means that had the initial criterion for antibiotic
treatment been a positive serological test result, some patients,
with only minimal beta haemolytic streptococcal infection,
would have qualified for antibiotic therapy although their subse-
quent throat swab result would have been negative. However,
since rheumatic fever can follow mild or even asymptomatic beta
haemolytic streptococcal infection'9 such an approach might be
beneficial.

These results suggest that a more reliable 'gold standard' may
be needed against which to evaluate newer and more sensitive
tests for detecting beta haemolytic streptococcal infection. For
example, a rise in antistreptolysin 0 titre- perhaps the best in-
dicator of the clinical outcome of beta haemolytic streptococcal
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infection - could serve tlajs purpose,20 but is not yet a prac-
tical alternative.

Notwithstanding such shortcomings, the positive and negative
predictive values of the Ventrescreen test in this study were not
high enough to warrant its acceptance as a replacement for throat
swabbing in primary care populations. This is also true for the
children studied separately, where the slightly higher positive
predictive value for the test reflects the fact that beta haemolytic
streptococcal infection was a commoner cause of sore throat
in this age group than in the study population as a whole.

However, as a screening test for determining whether or not
patients should be started on antibiotics pending their throat
swab result the negative predictive value of 82% was high enough
to justify withholding antibiotic therapy initially on the basis
of a negative test result. The potential value of such a policy
is demonstrated by other data obtained during this study. Manag-
ed by their doctors in the conventional manner (that is, no test
performed) 58 of the 588 patients (10%) for whom a usable
throat swab result was obtained failed to receive antibiotics in-
itially although their subsequent throat swab proved positive.
In contrast, only 21 of the 311 patients (7%) with test and swab
results, who subsequently had a positive throat swab, would have
remained without antibiotics initially had the decision to
withhold such therapy been based on a negative test result alone.
Thus, for patients presenting with sore throat in primary care
the throat culture should be retained as the 'gold standard', and
the Ventrescreen test used only as a screening function.

It is interesting to compare our findings with those of Burke
and colleagues2' who carried out a similar investigation with
another ELISA based test in an English general practice. Analys-
ing the results from 250 cases of sore throat their test had a
positive predictive value for beta haemolytic streptococcal in-
fection of 63/o, and a negative predictive value of 92%. The
principal difference between the two studies is due to the greater
number of false positive test results in this study. Our finding
of a low test specificity (50%) is at variance not only with that
reported by Burke and colleagues (92%) but also with those from
other rapid streptococcal test evaluation studies in different
population groups.22'23 This leads to the conclusion that every
new test of this sort requires separate evaluations in different
clinical surroundings to take into account differences in the
prevalence of beta haemolytic streptococcal infection, the dif-
ferent ways in which patients with a sore throat obtain medical
attention, and the different approaches of medical personnel
to diagnosis and treatment.
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