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Background: Streptococcus pyogenes, or group A Streptococcus, in addition to sore
throat is responsible for certain non-suppurative diseases, such as acute rheumatic fever
and post-streptococcal glomerulonephritis, which occur weeks after the acute infectious
process. Anti-streptolysin-O (ASO) titer determination is one of important test sought
by clinician. ASO has been shown to vary with age, geographical location, season,
and site of infection. Aims and Objectives: To determine the seroprevalence of ASO
antibodies and its clinical correlates in a tertiary healthcare facility of Southern Haryana.
Materials and Methods: A retrospective cross-sectional study was done on 453 samples
received in the Department of Microbiology, Shaheed Hassan Khan Mewati Government
Medical College, Nuh, Haryana, on the blood samples received for the detection of
ASO, over a period of 5 years (November 2015-October 2020). The data was analyzed
for seroprevalence pattern of ASO and association of the same with clinical symptoms.
Results: The seroprevalence of ASO antibodies in the present study was found to be 11.3%.
Females were more positive than males being 60.8% and 39.2%, respectively. The most
common age group involved was 11-20 years. Conclusion: The seroprevalence of ASO
antibodies in the present study was found to be 11.3%. Females showed more positivity
compared to males. ASO positivity was seen more in the 11-20 years of the age group
which could be due to the development of more competent immune system by this age.
Arthralgia, fever, carditis, and sore throat were the common clinical presentations. The
ASO test is an important investigation being easy to perform even in rural settings providing
crucial clue for the diagnosis of post-streptococcal sequelae.
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INTRODUCTION

Streptococcns pyogenes or group A Streptococcus (GAS), is
an omnipresent and one of the most common human
pathogens. It can cause a number of acute, common pyogenic
infections, most frequent of which are pharyngitis and skin
infections (impetigo). The two main non-suppurative

sequelae associated with §. pyogenes are acute rheumatic fever
(ARF) and post-streptococcal glomerulonephritis. The onset
of these sequelae is mostly weeks after the acute infections
process, mostly when the signs and symptoms have resolved.
The pathogenesis of these complications is thought to be
due to autoimmune response, wherein there is shating of
antigen between GAS and the host.'?
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The acute pyogenic infections are best diagnosed by
isolation of the organism in culture. The non-suppurative
diseases often occur at time when the organism may no
longer be present, thus the serologic diagnosis is usually
performed. Further, the serological diagnosis of infection
might be necessary after the antimicrobial therapy has
been started.’

For diagnosing the non-suppurative complications,
evidence of recent preceding streptococcal infection is
required, which can be done by serological evaluations.
The serological tests include Anti-streptolysin O (ASO),
anti-deoxyribonuclease B, anti-hyaluronidase, and anti-
streptokinase antibodies. Post-streptococcal diseases
include involvement of the heart and joint (RHD,
RF), kidney (acute renal failure), abnormal involuntary
movements, and other complications. The ASO antibody
is directed toward the extracellular antigen of GAS. ASO
along with a diagnosis of streptococcal infections or
complications also aids in the follow-up and evaluating the
effectiveness of treatments.™*

ASO titer can vary with geographical location, season, age,
and site of infection. However, it is not always practicable
to obtain a second sample for titer determination,
especially in developing countries. Hence, when a single
specimen is available it requires a comparison with
predetermined baseline value or upper limit of normal
in a particular geographical area.” Therefore, the present
study was planned to determine the seroprevalence of ASO
antibodies in patients presenting at a tertiary care health
facility of Southern Haryana.

Aims and objectives

To determine the seroprevalence of ASO antibodies and
its clinical correlates in a tertiary healthcare facility of
Southern Haryana.

MATERIALS AND METHODS

A retrospective study was done in the serology section
of Department of Microbiology, Shaheed Hassan Khan
Mewati Government Medical College, Nuh, Haryana, on
the blood samples received for the detection of ASO,
over a period of 5 years (November 2015—October 2020).
Institutional Ethics Committee approval was obtained
wide letter No SHKM/IEC/2021/16 dated 04/03/2021.
Serum separation was done by centrifuging the samples at
1500 rpm for 10 min. The test was done using rapid test
kit (Aspen laboratories), based on latex slide agglutination.

This method is based on an immunological reaction
between streptococcal antibodies in the test sample and
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exo-enzymes bound to biologically inert latex particles.
Positive and negative controls, provided along with the
kits were put with every run of the test process. A positive
test is indicated when agglutination is seen within 2 min
of adding the latex reagent in the sera sample and a test is
considered negative when there is no agglutination seen.
The sensitivity of the latex reagent had been adjusted to
give agglutination when the level of ASO is greater than
200 IU/mL as per kit. These cut off are determined using
epidemiological and clinical studies. The results obtained
for ASO detection along with other information available
during 5 years, from November 2015 to October 2020
were analyzed.

Statistical analysis

Qualitative data and quantitative data were expressed in the
form of mean * standard deviation and significance of
difference was assessed by chi-square test. A P<0.05 was
decided as statistically significant. All statistical calculations
were done using Microsoft Excel Version 7 (Microsoft
Corporation, NY, USA) and SPSS Version 20.0.

RESULTS

Serum samples of 453 patients were tested for ASO
antibody over a period of 5 years. The ASO antibody titers
>200 IU/mL were found in 51 (11.3%) patients. Of these
51 patients, the prevalence was higher in females 31 (60.8%0)
as compared to males 20 (39.2%) as shown in Figure 1. Age
distribution of ASO antibody-positive samples reveals the
highest prevalence of 23.8% among samples from 11 to
20 year age group followed by 8.6% in 1-10 years of age
group as shown in Table 1. Specialty-wise distribution is
depicted in Figure 2. 281 samples were received from the
Pediatrics department out of which 36 (12%) were positive
for ASO antibody. 107 samples were received from the

Gender distribution of positive patients (N=51)

B MALE

B FEMALE

Figure 1: Gender distribution of ASO positive patients. ASO: Anti-
streptolysin-O
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Medicine department out of which 6 (5.6%) were positive,
a total of 64 samples were received from Orthopaedics
out of which 9 (14%) were positive for ASO. The single
sample received from Dermatology was negative for ASO.
As depicted in Table 2; sore throat, arthralgia, and carditis
were the most common reasons behind requisition of ASO
testing. ASO seropositivity was seen more associated with
fever, glomerulonephritis, arthralgia followed by sore throat
and carditis and least with Impetigo (P<0.05) (Table 2).

DISCUSSION

In infections caused by beta-hemolytic streptococci,
streptolysin O is one of the two hemolytic exotoxins
released by the bacteria. This stimulates the production of
ASO antibodies in the human body.'” The throat cultures
however crucial, can be falsely negative due to previous
antibiotic treatment, masked by growth of commensals and
non-suppurative presentations. Similarly, throat cultures can
be false positive due to a carriage state, thereby considered
less useful for diagnosis. Hence streptococcal antibody
tests have become a method commonly used to provide
evidence of preceding streptococcal infection.*?
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Figure 2: Specialty wise distribution of ASO positivity. ASO: Anti-
streptolysin-O

Age group Number of Positive Percentage
(years) patients (Titre>200 IU/mL)

0-10 174 15 8.6
11-20 126 30 23.8
21-30 94 6 6.3
31-40 40 0 0

>40 19 0

Total 453 51 11.3

The ASO antibody estimation is the most common, best
standardized, simple, cost-effective, and practical test for
detecting antecedent streptococcal infection. Even a single
ASO titer is a useful investigating tool supporting the
confirmation of acute rheumatic fever diagnosis. In acute
phase, the ASO titer is elevated and as the disease progress
a subsequent lower titer level is seen.’

The seroprevalence of ASO in the present study was
found out to be 11.3%. This was lower than the prevalence
reported from Rohtak, Hyderabad, and Bhadrak being
20.4%, 27%, and 29.26%, respectively.”® Lower prevalence
rate was reported by Hatkar et al., in Maharashtra, being
6.03%.” The highest prevalence was reported by Khan etal.,
2012, Banke Nepal wherein they reported ASO prevalence
of 45.45%."

Of the total ASO-positive cases, 39.2% were male and
060.8% were female. The seroprevalence rate was higher in
females as compared to male of the region. Similar findings
were teported by other studies.”®" This could be explained
by the fact that autoimmune phenomena are more seen in
female compared to male. However, Hatkar et al., 2017 in
their tertiary hospital-based study at Maharashtra found
higher seropositivity in male as compared to female.’

In our study, the highest ASO positivity was seen in
11-20 years age group patients followed by 1-10 years
and 21-30 years, with no positivity detected in more than
30 years of age. Similar findings were reported from other
studies.*™”!" The obvious reason for this is that the most
common age group for non-suppurative streptococcal
sequelae such as rheumatic fever and post-streptococcal
glomerulonephritis is 5-15 years, first occurrence being
rare in adults.'! However, Kumar 2014, from Bhadrak India,
found the majority of seropositive cases belonging to the
age group 21-30 years.®

While studying the presenting features leading to requisition
of ASO test, it was found that sore throat, arthralgia,
and carditis were investigated more for ASO compared
to fever and glomerulonephritis. Contrary to the present
study, Mandal et al., reported more investigation of carditis
patient compared to sote throat and arthralgia.'

Type of symptoms Carditis Arthralgia Tonsillitis/ Glomerulonephritis Impetigo Fever
sore throat
Number of patients (N) Total +ve  Total +ve  Total +ve Total +ve Total +ve  Total +ve
56 5 160 24 216 20 10 1 1 0 10 1
Proportion of positive patients 0.089 0.15 0.092 0.1 0 0.1
P value <0.00001* <0.00001* <0.00001* 0.0114* 0.3 0.0114*

*Statistically significant P value. ASO: Anti-streptolysin-O
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While studying the association of symptoms with
ASO positivity, it was observed that arthralgia was
associated with 15% positivity compared to fever (10%),
glomerulonephritis (10%), sore throat (9.2%), and
carditis (8.9%). The difference being significant (P=<0.05).
The same has been stated by Walker et al."! However,
Mandal et al., found more positivity in carditis patients
and sore throat patients.'” Possible explanations could
be due to geographical variation or lesser positivity and
small sample size of our study. Also in spite of 10%

positivity in fever cases, such symptom was investigated
less for ASO.

To conclude, the ASO antibodies are a simple, cost-
effective way for detecting recent streptococcal infection.
It becomes all the more important corroborating test while
considering the diagnosis of non-suppurative sequelae of
GAS infection. Although ASO titer has provided a useful
guideline to physicians, it has been shown to vary with age,
geographical location and site of infection.

Limitations of the study
The study being retrospective, co-relation with the clinical
outcome and follow-up could not be done.

CONCLUSION

The seroprevalence of ASO antibodies in our study was
found to be 11.3%. Females showed more positivity
compared to males. ASO positivity was seen more in
the 11-20 years of age group which could be due to the
development of more competent immune system by
this age. The ASO test is cheaper and easy to perform
test even in rural settings providing crucial evidence for
post-streptococcal sequelae. ASO becomes even helpful
when culture is negative and patient already has taken
antibiotics.
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