
Introduction 

Pharyngitis is a common reason for patients' visit to

doctors. Group A beta haemolytic Streptococci (GABHS)

account for 15-30 per cent of cases of acute pharyngitis in

children and 5 to 20 per cent in adults.1

As the signs and symptoms of GABHS pharyngitis overlap

extensively with other infectious causes, it is difficult to

make a diagnosis based solely on clinical findings. In

patients with acute febrile respiratory illness, physicians

accurately differentiate bacterial infections from viral ones

using only the history and physical findings about one

half of the time.2 No single element of the patient's history

or physical examination reliably confirms or excludes

GABHS pharyngitis.3 Sore throat, fever with sudden onset

(temperature higher than 100.4°F [38°C]), and exposure to

Streptococcus within the preceding two weeks suggest

GABHS infection. Cervical node lymphadenopathy and

pharyngeal or tonsillar inflammation or exudates are

common signs. Palatal petechiae and scarlatiniform rash

are highly specific, but uncommon; a swollen uvula is

sometimes noted. Cough, coryza, conjunctivitis, and

diarrhoea are more common with viral pharyngitis.

The original Centor score uses four signs and symptoms to

estimate the probability of acute streptococcal

pharyngitis in adults with a sore throat.4 The score was

later modified by adding age and validated in 600 adults

and children.5,6 The cumulative score determines the

likelihood of streptococcal pharyngitis. 

Rapid Antigen Detection Tests (RADTs) have been

developed for the identification of GABHS directly from

throat swabs. Although these rapid tests are more

expensive than blood agar culture, they provide results in

less than 10 minutes compared to throat swab cultures

that can take 48 hours. Furthermore, for throat swab

cultures, if no micro-organism is isolated in 48 hours, then

one has to check the growth every day until 7 days to

confirm that the test is truly negative.7 Rapid

identification and treatment of patients with

streptococcal pharyngitis can reduce the risk of the

spread of GABHS, allowing the patient to return to school

or work sooner, and can reduce the acute morbidity

associated with the illness. The use of RADTs for certain

populations (e.g., patients in emergency departments)

has been shown to significantly increase the number of

patients who are appropriately treated for streptococcal

pharyngitis, compared with the use of traditional throat
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cultures.8

The great majority of the RADTs that are currently

available have an excellent specificity of 95%, compared

with throat swab culture. This means that false-positive

test results are unusual, and, therefore, therapeutic

decisions can be made with confidence on the basis of a

positive test result.9 Unfortunately, the sensitivity of most

of these tests is 80%-90%, or even lower, compared with

throat swab culture. It has been suggested that most of

the false-negative RADT results occur in patients who are

merely Streptococcus carriers and are not truly infected.10

However, early studies of first-generation RADTs

demonstrated that a large proportion of patients with

false-negative RADT results were truly infected with

GABHS and were not merely carriers.11,12

Acute pharyngitis is commonly encountered in clinics and

hospitals across Pakistan. It is common not only in

children, but also among adults. Limited data is available

on the prevalence of this condition and existing data is

from small single-centre studies. 

The available data from Pakistan suggests that the most

common bacterial organism is GABHS, but majority of

throat swabs did not yield any isolate.13,14 The signs and

symptoms of GABHS pharyngitis overlap extensively with

other infectious causes, thus to make an etiologic

diagnosis based solely on clinical findings is difficult.

Improving diagnosis of bacterial causes of pharyngitis will

lead to more rational use of antibiotics by clinicians, and

potentially have a positive impact on the development of

bacterial resistance in community-acquired infections.

The Modified Centor Score (MCS) is a valid tool to estimate

the probability of acute streptococcal pharyngitis in

patients with a sore throat. Patients with a score of -1, 0 or

1 are at very low risk for streptococcal pharyngitis and do

not require testing (i.e., throat culture or RADT) or

antibiotic therapy. Patients with a score of 2 or 3 should be

tested using RADT or swab culture; positive results

warrant antibiotic therapy. Patients with a score of 4 or

above are at high risk of streptococcal pharyngitis, and

empiric treatment may be considered.

The current study was conducted to study the prevalence

of GABHS in patients with acute pharyngitis and

correlation of MCS and RADT on a multi-centre scale. 

Patients and Methods
The prospective, multi-centre, cross-sectional study was

conducted in 8 major cities of Pakistan between June

2012 and February 2013. The cities included were Karachi,

Hyderabad, Lahore, Multan, Faisalabad, Islamabad,

Rawalpindi, and Peshawar. A non-random sequential

sample of 5,140 subjects was selected from 5,000,000

individuals living in the participating cities. The

prevalence of GABHS in pharyngitis is in the range of 5-

30%, hence the prevalence was kept at 15%. Along with

1% precision, 95% confidence and 80% power and

incorporating 5% for non-response/missing data, a

number of 5,140 was found to be sufficient for the study.

Male and female adult subjects of any age and children 3

years of age and above with signs of acute pharyngitis

(duration of symptoms <14 days), subjects with sore

throat, fever with sudden onset (temperature >100°F

[38°C]), exposure to contacts with signs of acute

pharyngitis within the preceding 2 weeks,

subjects/guardians giving written consent for

participation were included in the study.

Subjects were excluded if they had episodes of recurrent

or persistent cases of sore throat, complicated pharyngitis

(peritonsillar abscesses, Lemierre disease, Vincent's

angina), severe comorbidity, immunosuppression or

history of acute rheumatic fever or special circumstances,

such as sore throat after travel in the preceding 2 weeks,

sore throat linked to sexual transmission or rare epidemics

(e.g. diphtheria).

All patients aged 3 years and above presenting with acute

pharyngitis to their primary care physicians were enrolled

in the study. Primary care physicians (PCPs) included

those who see both children and adults and routinely

treat patients with respiratory tract infections.

The study comprised only single visit which included

signature of patient authorisation form to provide

personal health data. Data-identifying subjects like name,

date of birth, address, national identity card number were

not collected to maintain patient confidentiality.

The investigators evaluated the patient for his/her

symptoms. The subject once enrolled as one with acute

pharyngitis, was scored on MCS.

Written authorisation was obtained from the patient or

their legal guardian in the case of minors. Baseline

demographic details were recorded on the Case Report

Form (CRF). Those included in the study underwent RADT

and the result of the test was recorded on CRFs which

were forwarded for entry. Data was subsequently checked

for any missing entry.

SPSS Version 19.0 was used for data analysis which was

carried out in two steps: descriptive statistics and

inferential analyses.

In descriptive analysis, frequencies were generated for
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normally distributed continuous variables. Percentages

and proportions were reported for categorical variables.

However, in order to estimate the prevalence of

pharyngitis, a binary variable of "pharyngitis status" was

created. For all independent categorical variables, cross-

tabulation was performed in order to look for sparse data.

Categories with sparse data were merged together on the

basis of data presentation.

Correlation between MCS and the predictive value of

pharyngitis test results was also conducted. P <0.05 was

considered statistically significant. 

Results
Of the 5140 subjects in the study, 3140(61.1%) were male

and 2000(38.9%) were females. All the subjects were

assessed for MCS (Table).

The subjects were tested with RADT and 1299(25.3%)

tested positive. Among them, 61.8% were males and

38.2% were females. Besides, 780 (60.7%) subjects aged 3

to 14 years were positive, 462 (35.5%) of those 15-44 years

of age, and 43 (3.3%) of those >45 years of age.

The study showed prevalence of GABHS as a cause of

pharyngitis as 780 (26.5%) in children between the age 3-

14 years, 462 (24%) in the age group of 15 to 44 years, and

43 (22.4%) among patients 45 years or older. There was no

statistical significance among different age groups.

There was a strong positive correlation between MCS and

RADT results; higher the MCS, higher was the chance of

positive RADT result (p<0.001) (Figure).

Discussion
GABHS are common etiological agents for acute

pharyngitis. However, local data is limited and large-scale

surveillance studies have not been done. This study was

aimed at evaluating the disease burden in the community

due to GABHS. 

Additionally, quality of healthcare in Pakistan is

constrained by economics due to lack of health insurance

and reimbursement plans. Therefore, for a common

ailment like sore throat, throat cultures are not part of the

routine practice. Moreover, RADT is not an option in the

local setting because of additional cost. Validated

methods, clinical signs can help physicians in diagnosing

the cause and providing the best possible treatment

without incurring additional financial burden of

diagnostics on patients. MCS system in our study showed

to have a positive correlation (correlation co-efficient

0.24) with RADT results. According to some studies,

Centor criteria are the most reliable predictive clinical

factors for diagnosis of pharyngitis caused by GABHS.15

Prevalence of GABHS in the current study is comparable

to epidemiological data available for other countries.1

MCS has also been shown to have positive correlation

with RADT results in the local population.

Several guidelines have been published on diagnosis and

treatment of streptococcal pharyngitis in adults, but not

all are in agreement. The American College of Physicians'

(ACP) guideline, endorsed by the Centre for Disease

Control (CDC), American Academy of Family Physicians

and the American Society of Internal Medicine,

recommend that patients with low Centor scores of 0 or 1

(i.e., low-risk for streptococcal pharyngitis) do not require

any testing or treatment with antibiotics. For patients with

Centor scores of 2 or, 3, the guidelines suggest using

RADT, which would give a sensitivity of >80% for accurate

diagnosis of GABHS infection, and prescribing antibiotics

to patients with positive tests.16,17 Empirical treatment

with antibiotics is recommended for patients with Centor

scores of 3 or 4.18
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Table: Baseline characteristics.

Variable N (%)

Gender

Males 3140 ( 61.1)

Females 2000 ( 38.9)

Age groups

3-14 years 2942 ( 57.2)

15 to 44 years 1931 ( 37.6)

45 years and older 192 ( 3.7)

Missing data 75 (1.5)

Modified Centor Score

<0 38 ( 0.7)

1 214 ( 4.2)

2 1101 ( 21.4)

3 2108 ( 41)

>4 1679 ( 32.7)

Figure: Percentage of Patients with RADT-positive test across Modified Centor Score.

RADT: Rapid Antigen Detection Test

MCS: Modified Centor Score



In children, GABHS can lead to complicated conditions

like rheumatic fever and since the availability of

diagnostics is limited, MCS can be used with reliability to

diagnose and treat the condition with appropriate

antibiotics.

Conclusions
The prevalence of GABHS in acute pharyngitis was found

to be 25.3% among the local population. There was no

significant difference between the prevalence of GABHS

in acute pharyngitis across different age groups. There

was a strong positive correlation of MCS and RADT results.
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