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ABSTRACT

A study to determine the sensitivity and specificity of the Directogen Group A Strepiococcel Test was carried outina primary care clinic
in University Hospital, Kuala Lumpur. The study also looked at the prevalence of streptococcal pharyngitis in the elinic. We found
that the rapid test has a sensitivity of 90.9% and a specificity of 90.7%. Viral pharyngitis is the commonest form (63%) of pharyngitis
followed by Group A Beta haemolytic streptococeal pharyngitis (14.2%). The presence of exudates, tonsillar enlargement and the
presence of tender cervical Iymph nodes have a significantly higher association with streptococcal pharyngitis.
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INTRODUCTION

Fharyngitis due 1o Group A beta haemolytic streptococcus re-
mains a major diagnostic concern for primary care doctors in
the management of these patients. For many years physicians
have used the throat culture as the gold standard but as the
result of the throat culture takes time, investigators have intro-
duced the use of rapid tests to detect the streptococcal antigen.
The result for rapid test is available within 5 minutes. The
rapid test should improve the management by decreasing both
the morbidity and the inappropriate use of antibiotics!. We
reporl an investigatien designed to determine the sensitivity
and specificity of the rapid test and 10 determine the preva-
lence of pharyngitis in the primary care setting.

METHODOLOGY

This study was carried out in a primary care clinic at Poly-
clinic C, University Hospital, Kuala Lumpur during 1990. The
study population consisted of patients aged 12 and above with
upper respiratory illness with sore throat as one of the com-
plaints. Patients who had their illness treated with antibiotics
by other general practitioners were excluded. The medical of-
ficers recorded clinical information and obtained throat swabs
from all patients seeking care for sore throat. The throat swabs
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were collected by a research assistant and sent to the labora-
tory on the same morning. Demographic data collected include
the patienl’s age, sex and race. The medical officers recorded
the clinical features in the recording form provided (Fig 1):
running nose, cough, fever, temperature, injected throat, en-
larged tonsils, pharyngeal exudates, and tender cervical nodes.
Based on the clinical findings, the medical officers used a flow
chart (Fig 2} to help decide whether to prescribe antibiotics
using a predetermined criteria®. Patienls were considered to
have high risk of streptococcal pharyngitis if they had a com-
bination of either pharyngeal exudates, fever more than 38°C
or tender cervical lymph nodes. The research assistant inocu-

Fig t - Recording Form

Instructions: Please Circle or fill in
A, Identifying Data (to be filled in by the nurse)

1. Date:
2. NRIC:
3. Name:
4. Tel no.
5. Age (in years):
6. Race: I=Malay 2=Chinese 3=Indian 4=Others
7.Sex:  l=male 2=female
B. Clinical Features present absent
1. Running Nose/sneezing 1 2
2. Cough 1 2
3. fever 1 2
1. temperature: 1=<37.2°C 2= 37.2-38°C 3=>38°C
2. throat examination present  absent

- injected throat 1 2

- enlarged tonsils 1 2

- tonsillar exudates 1 2
3. tender cervical nodes {anterior) 1 2

Risk Group: 1l=high  2=moderate 3=low

C. Investigations positive negative noresulls  others
1. Rapid antigen test 1 2 3 4
2. Throat culture (GABHS) 1 2 3 4
Cutcome (for office use)

1. Group A beta haemolytic streptococcus

2. Non - Group A beta haemolytic streptococcus
3. Klebsietla

4. Haemophilus influenzae

5. Staphylococeus aureus

6. Normal throat flora
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Fig 2 - Flow Chart of Study Design

sorcI throat
patient registry
(1o do throat culture for all patients)
[ I !

High Risk Moderate Risk Low Risk
*tonsillar * Injected throat * running nose /

exudates *1emp 37.2°C-38°C  sneezing
*1emp >38°C * cough
* tender cervical * Afebrile

nodes
1) Do DGAS 1) Do DGAS 1) Symptomatic Rx

2) Use antibiotics  2) If DGAS
+ve: use antibiotics
-ve: symptomatic Rx

lated the rayon swabs onto agar plates containing 5% sheep
blood. She streaked the plate and incubated one plate aerobi-
cally and the other anaerobically, both at 35°C. Using the same
rayon swab, the research assistant then performed the
Directogen Group A Sireptococcal Test (DGAS) as outlined
by the manufacturer, paying particular attention to the proce-
dure and timing of the tests resulis.

The sensitivity and specificity of the DGAS were then
calculated using the throat culture as a gold standard. The
clinical data from patients who had throat culture were ana-
lysed to determine their association with streptococeal pharyn-
gitis using chi-square lests,

RESULTS

We collected throat swabs from 106 patients at the primary
care clinic. 65 (61.3%) were male and 41 (38.7%) were fe-
male. The mcan age of the patients was 29.3 years, range from
12 to 65 years. The distribution was as follows: 57 Malays
(53.8%). 25 Chinese (23.6%), 22 Indians (20.8%) and 2 other
races (1.8%).

The sensitivity of DGAS was calculated 10 be 90.9% and a
specificity of 90.7%. The positive predictive value was 58.8%
and the negative predictive value was 98.6% (see Table I).

The prevalence of pharyngitis in the study population is
tabulated in Table 1l. Viral pharyngitis appear to be the com-
monest form of pharyngitis in our study (63.2%), followed by
Group A beta hacmolytic streptococeal pyogenes (14.2%). Other
causes of pharyngitis in our study include non-group A beta
haemolytic streptococcus (10.4%), klebsiella (3.8%), H.
influenzae (2.8%), Staph aureus {3.8%). There were 2 cases of
mixed infection (1.8%). By means of chi square tests, we found
that the presence of tonsillar exudates, tonsillar enlargement
and tender cervical lymph nodes were highly significantly as-
soctated with streptococcal pharyngitis (p < 0.05). Cough, run-
ning nose. fever and temperalure have a minimal bearing on
the aetiological diagnosis.

In ierms of antibiotic sensitivity all the strains of GABHS
were sensitive 1o penicillin V. Only one out of 15 strains was
resistant 1o erythromycin {93%). Sixty percent of the strains
werc resisiant o tetracycline (see Table I11).

Table I - Distribution of patients by throat culture and
rapid test (DGAS) resuits

Rapid Test positive throat culture
present absent
+ve 10 7
-ve 1 68

sensitivity = 10/F] = 90.9%
specificity = 68/75 = 90.7%
positive predictive value = 10/17 = 58 8%
positive prediceive value = 68/69 = 98.6%
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Table II - Prevalence of Pharyngitis in
the study population

No Yo

1. Group A beia haemolytic strep 15 14.2
2. Non group A beta haemolytic strep 11 10.4
3. Klebsiella 4 38
4.  Haemophilus influenzae 3 28
5.  Staph aureus 4 38
6. normal throat flora 67 63.2
7. mixed infections 2 1.8
Total 106 100

Table 111 - Antibiotic sensitivity to
GABHS and non-GABHS

GABHS non-Gp A beta
haemolytic strep
no % no %o
oral penicillin 15/15 100 99 100
erythromycin 14/15 93 8/9 89
tetracycline 6/15 40 5/8 63
cephaloridine 12/12 100 571 71

Table 1V - Computation of chi square test for the
various clinical features

clinical GABHS other bacterial normal

features Pharyngitis  pharyngitis  flora  pvalue

cough  (p) 7 14 45  0.301
(a) 8 10 22

sneezing (p) 4 9 30 0.408
(a) 11 15 37

fever  (p) i4 16 50 0.163
(a) 1 8 17

temp 38.7°C 5 15 34
37.2°C-38°C 6 7 24 0.385
38°C 4 2 9

throat injected
() 13 22 63 0.612
(a) 2 2 4

tonsils  (p) 9 14 16 <0.001
(a) 6 10 51

exudates (p) 7 10 8  <0.0M
() 2 14 59

nodes  (p) 11 6 g8 <0001
{a) 4 18 59

{p) denotes present
(a) denotes absent
all have 2 degrees of freedom excepl temp which has 3.

DISCUSSION

The landmark study by Wannermaker in 1951 showed that the
initial attack of rhenmatic fever could be prevented by ad-
equate penicillin treatment of streptococcal pharyngitis®. This
large scale controlled study provided the first scientific evi-
dence for the recommendation we follow to this day which
revolutionised the management of streptococcal pharyngitis.
For the first time, rheumatic heart disease, the most frequent
cause of acquired heart disease in young people, could be
prevented. Recently we see the development of non-culture
based antigen detection tests using latex agglutination tech-



niques. The sensitivity and specificity of DGAS as reported by
Centor were 96% and 97% respectively™,

Even though sore throat is among the commonest symp-
toms seen in general practice, there have been no data con-
cerning its prevalence. We have attempted to determine the
sensitivity and the specificity of the rapid antigen test as well
as to determine the clinical features that could be predictive of
streptococcal pharyngitis.

Ideally one should compare the diagnostic test with a gold
standard but no ideal gold standard exists for the diagnosis of
Group A beta haemolytic streptococeus pharyngitis. The false
negative rate for the throat culture was in the region 10-20%.
A study of tonsillectomy specimens provided the most con-
vincing evidence for false negative cultures. In that study, sur-
geons obtained routine throat culiure just prior to tonsillec-
tomy. They compared the results of the cultures of these swabs
with cultures of the excised tonsils. Only 80% of GABHS
positive tonsils had a posilive culture from throat swabs. No
patient had a positive swab with a negative tonsillar culture.

We found that the rapid test has a high sensitivity and a
high specificity of 90.9% and 90.7% respectively. The lower
prevalence rate may explain the lower sensitivity and specificity
as compared to the rates reported by Cenlor™.

We also examined the clinical findings associated with the
various combinations of the test results. The analysis showed
that cough, running nose, fever, and body temperature have
minimal bearing on the diagnosis. Presence of exudates, en-
larged tonmsils, and tender nodes have significant rates of
streptococcal pharyngitis.

There were 8 false positive rapid Lest results, of which 4
were non-GABHS and the other 4 grew normal flora. There
was only one false negative of which the ¢linical features do
resemble GABHS pharyngitis. The negative predictive value
is 98.6% comparcd 10 positive predictive value of 58.8%.

The prevalence of GABHS pharyngitis in the primary care
clinic is 14.2%. There are very good reasons for diagnosing
and trealing GABHS™. The jllness is shortened with early
treatment. Streplococcus is eradicated from the pharynx and
cannot spread to the population. Treaiment prevents suppurative
complications and rheumatic fever. Prompt antibiotic therapy
does not prevent non-suppurative complications of streptococcal
infection or glomerulonephritis®™. Primary care physicians who
manage sore throals have one of three options: reassurance
without tesling or lreatment; testing, with treatment based on
the ies1 resulls; or treatment based on clinical presentations
without laboratory testing. Several aspects of the disease and
its treatment may influence the options for an individual pa-
tient depending on its risk benefit ratio. Risk of treating in-
clude allergic reaction {especially 10 penicillin) and undesir-
able side effects (especially erythromycin).
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It is recommended in the epidemic situation to treat all
patients with penicillin®. In th endemic situation, we recom-
mend that all patients having clinical signs and symptoms pre-
dicting a high probability of streptococcal pharyngitis should
be treated without testing. This is especially so if the patient
has enlarged tonsils, exudates and enlarged cervical nodes. If
the patient is afebrile, with no enlarged tonsils, and no exu-
dates, but with normal cervical lymph nodes, then it is appro-
priate o reassure without testing or treatment with antibiotics.
If a physician has rapid test, then we recommend using it on
all other patients, and not treating those with negative results.
In many medical settings, this facility, however, is not avail-
able. We use oral penicillin as the choice of antibiotics as all
strains of GABHS are sensitive to penicillin. Erythromycin is
an alternative which has a 93% sensitivity rate. Tetracycline
should not be used as our local strains are resistant to it (60%).
Cephaloridine has a 100% sensitivity rate,

There are several limitations that need to be noted. This
study was done on ambulatory adult patients and any applica-
tion to other age groups need to be reassessed. Secondly, our
study did not address the possibility of other organisms caus-
ing pharyngitis, eg Chlamydia and mycoplasma.

At this time, the natural history of treatment of such agents
are not known however. Thirdly, we did not study the carrier
rate in the population, those found positive by throat culture
could be a carrier or a true infection. However, in clinical
praclice, one would tend to treat symptomatic patient if the
throat culture is positive™.
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