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ABSTRACT

Introduction: Anti-streptolysin O (ASO) antibodies serve as
an important marker of recent Group A Streptococcus (GAS)
infection and are crucial in diagnosing immune-mediated post
streptococcal complications, such as Acute Rheumatic Fever
(ARF) and Post Streptococcal Glomerulonephritis (PSGN).

Aim: To evaluate ASO titers in patients with suspected post-
streptococcal immune-mediated complications.

Materials and Methods: A retrospective observational study
was conducted in the Department of Microbiology, Dhiraj
Hospital, Smt. B.K. Shah Medical Institute and Research
Centre, Sumandeep Vidyapeeth Deemed to be University,
Vadodara, Gujarat, India, over a period of two years from
January 2023 to December 2024. A total of 67 serum samples
with ASO titers >200 IU/mL were included. Patients presenting
with clinical features suggestive of post streptococcal sequelae
such as fever, joint pain, haematuria, facial puffiness, or a recent
history of sore throat (within 2-3 weeks) were included in the
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study. Demographic data, clinical presentation, ASO titers, and
provisional diagnoses were recorded and analysed. Data were
expressed as frequency and percentage {n (%)}.

Results: The majority of ASO-positive cases were children aged
6-15 years, 38/67 (56.7%), with a male predominance 41/67
(61.2%). The most common clinical features included joint pain
33/67 (49.2%), fever 25/67 (37.3%), and haematuria or facial
puffiness 17/67 (25.4%). The highest recorded ASO titer was
1100 IU/mL. The most common provisional diagnoses were
PSGN 21/67 (31.3%) and suspected acute rheumatic fever
19/67 (28.3%).

Conclusion: Quantitative ASO measurement using MISPA
i3 nephelometry provides reliable and rapid detection of
recent streptococcal infections. These findings reinforce its
value in diagnosing post-streptococcal immune-mediated
complications, particularly among paediatric populations,
supporting timely clinical intervention and management.
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INTRODUCTION

Streptococcus pyogenes, or Group A Streptococcus (GAS), is
a major human pathogen responsible for a wide spectrum of
infections ranging from uncomplicated pharyngitis and impetigo to
severe invasive disease. These infections are particularly common in
children and adolescents, especially in developing countries where
overcrowding, poor sanitation, and limited access to healthcare
increase transmission rates. While most streptococcal infections
are self-limiting or respond well to appropriate antibiotic therapy,
delayed or inadequate treatment can result in serious immune-
mediated complications [1].

Among these complications, ARF and PSGN remain important
causes of morbidity, especially in pediatric populations, particularly
in developing countries where rheumatic heart disease remains
endemic [2-4]. These conditions typically manifest weeks after the
initial infection, at a time when the causative organism has often
been eliminated from the primary site of infection. As a result, direct
microbiological confirmation through throat culture or rapid antigen
detection is frequently not possible, creating a diagnostic challenge
for clinicians [5].

In this context, serological tests play a crucial role in establishing
evidence of recent streptococcal infection. ASO antibodies are
produced in response to streptolysin O, a haemolytic exotoxin
released by GAS, and remain one of the most widely used markers
for retrospective diagnosis [6,7]. Elevated ASO titers indicate
recent exposure to streptococcal antigens and provide supportive
evidence in patients presenting with suspected post-streptococcal
sequelae. However, interpretation of ASO results requires careful
clinical correlation, as antibody levels may vary with age, geographic
region, and timing of sample collection [8,9].

Advances in laboratory technology have improved the reliability and
standardisation of ASO estimation. Nephelometry-based systems,
such as the MISPA i3 platform, offer quantitative measurement
with improved precision, automation, and faster turnaround times
compared to conventional latex agglutination methods [10]. These
advantages make nephelometry particularly suitable for routine
use in busy tertiary care laboratories and enhance confidence in
reported results.

Several studies have previously evaluated the diagnostic utility of
ASO antibodies in post streptococcal immune-mediated diseases
such as ARF and PSGN, demonstrating that elevated ASO titers
serve as useful indicators of recent group A Streptococcus infection
[3,11-15]. Earlier Indian and international studies mainly focused
on seroprevalence, normal ASO ranges, or comparison between
healthy and diseased populations; however, limited data are
available correlating ASO titers with detailed clinical presentation
and provisional diagnosis using automated nephelometric methods
[8,9,15]. In addition, regional variations in streptococcal exposure,
environmental factors, and healthcare accessibility necessitate
locally generated data for accurate interpretation of ASO results
[9,11,15].

Therefore, the present study was undertaken to address these
lacunae by providing a retrospective clinicoserological evaluation
of ASO-positive patients using standardised nephelometric
estimation.

MATERIALS AND METHODS

A retrospective observational study was conducted at the
Department of Microbiology, Dhiraj Hospital, SBKS Medical Institute
and Research Centre, Vadodara, Gujarat, India. Patient records
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and laboratory data from January 2023 to December 2024 were
retrospectively reviewed. Data retrieval, compilation, and statistical
analysis were carried out from October 2025 to November 2025.
Ethical approval for the study was obtained from the Sumandeep
Vidyapeeth Institutional Ethics Committee (SVIEC), Vadodara,
Guijarat, India, [SVIEC approval number SVIEC/ON/MRDI/RP/
SEP/25] dated 26 September 2025.

Sample size: All 67 consecutive ASO-positive cases fulfilling the
inclusion criteria during the study period from January 2023 to
December 2024 were included in the analysis.

Inclusion criteria: Patients of all age groups and both genders
were considered eligible. Individuals presenting with clinical features
suggestive of recent streptococcal infection or its sequelae, such
as fever, joint pain, carditis, haematuria, facial puffiness, or a
documented history of sore throat within the preceding 2-3 weeks,
along with ASO titers exceeding 200 IU/mL were included [11].

Exclusion criteria: Patients with incomplete clinical or laboratory
records were excluded from the analysis.

Study Procedure

Sample collection and processing: Non fasting random venous
blood samples (3-5 mL) were collected aseptically using sterile
disposable syringes and transferred into plain Vacutainer tubes
without anticoagulant. The samples were allowed to clot at room
temperature for 20-30 minutes and subsequently centrifuged at
3000 revolutions per minute (rpm) for 10 minutes using a bench-
top centrifuge. The separated serum was carefully aliquoted into
pre-labelled sterile cryovials using calibrated micropipettes. Serum
samples were either analysed immediately or stored at 2-8°C until
testing, as per standard laboratory protocols.

ASO Titer Estimation: Quantitative estimation of ASO antibodies
was performed using the MISPA i3 Nephelometer (Agappe
Diagnostics Ltd., Kerala, India). The assay is based on the
nephelometric principle, which measures light scattering caused
by antigen—antibody complex formation. All tests were carried
out strictly according to the manufacturer’s instructions, including
instrument calibration and use of internal quality control sera to
ensure analytical accuracy and reproducibility [10].

Data collection: Demographic details including age, gender and
area of residence, along with clinical features, ASO titer values,
and provisional clinical diagnoses, were retrieved from laboratory
records and patient case files. All data were anonymised prior to
analysis to maintain patient confidentiality.

STATISTICAL ANALYSIS

Data were entered in Microsoft Excel and analysed using Statistical
Package for Social Sciences (SPSS) software version 26.0.
Descriptive statistical analysis was performed, and results were
expressed as frequencies, percentages, and mean ASQO titers where
applicable. Findings were compared with previously published
national and international studies to evaluate trends and clinical
relevance.

RESULTS

The majority of ASO-positive patients belonged to the 6-15 year age
group, accounting for more than half of the total study population,
indicating higher susceptibility among school-aged children. Male
patients were more commonly affected than females, demonstrating
a clear male predominance in ASO positivity. Most patients were
from urban or semi-urban areas, possibly reflecting improved
healthcare accessibility and greater utilisation of diagnostic facilities
in these regions [Table/Fig-1].

A recent history of sore throat was the most common clinical
finding, observed in 46 (68.7%) patients, supporting the association
with preceding streptococcal infection. Joint pain or arthralgia was
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Variables Category n (%)
0-5 5(7.5)
6-15 38 (56.7)
Age group (in years)
16-30 13 (19.4)
>30 11 (16.4)
Male 41 (61.2)
Gender
Female 26 (38.8)
Urban/Semi-Urban 45 (67.1)
Area of residence
Rural 22 (32.9)

[Table/Fig-1]: Demographic Distribution of ASO-Positive Patients (N=67).

the second most frequent symptom, consistent with immune-
mediated rheumatological involvement. Fever was also commonly
reported, indicating ongoing inflammatory activity. Haematuria and
facial puffiness, suggestive of renal involvement such as PSGN,
were noted in one-fourth of the cases, while cardiac manifestations
such as chest discomfort or murmur were relatively less frequent
[Table/Fig-2].

Symptoms / Signs n (%)
Joint pain / Arthralgia 33 (49.2%)
Fever 5 (37.3%)
Haematuria 7 (25.4%)
Facial puffiness 7 (25.4%)
Chest discomfort / Murmur 6 (9.0%)
Sore throat (past 2-3 weeks) 46 (68.7%)
(

[Table/Fig-2]: Clinical presentation in aso-positive patients (n=67).

Post-streptococcal glomerulonephritis was the most common
provisional diagnosis among ASO-positive patients, followed
closely by suspected rheumatic fever. Together, these two
conditions accounted for more than half of all cases, highlighting
the importance of post-streptococcal immune-mediated
diseases in the study population. Reactive arthritis constituted
approximately one-fifth of the cases, suggesting significant
musculoskeletalinvolvement associated with recent streptococcal
exposure. A smaller proportion of patients were diagnosed with
post-viral or non specific illnesses despite elevated ASO titers
[Table/Fig-3].

Clinical condition n (%)

Post-Streptococcal Glomerulonephritis (PSGN) 21 (31.3%)
Suspected Rheumatic Fever (RF) 9 (28.3%)
Reactive Arthritis 14 (20.9%)
Post-viral or Non specific illness 3 (19.4%)

[Table/Fig-3]: Provisional diagnosis in ASO-positive patients (N=67).

Most patients demonstrated ASO titers within the range of 200-
400 IU/mL, indicating moderate elevation suggestive of recent
streptococcal exposure. Approximately one-third of cases had titers
between 401-600 IU/mL, reflecting stronger serological responses.
Higher ASO titers above 600 IU/mL were observed in a smaller
proportion of patients and may indicate more recent or intense
antigenic stimulation. The highest recorded ASO titer in the study
was 1100 IU/mL, supporting significant immunological response in
selected cases [Table/Fig-4].

ASO Titer (IU/mL) n (%)
200-400 34 (50.7%)
401-600 21 (31.3%)
601-800 8(11.9%)
>800 4 (6.0%)

[Table/Fig-4]: Distribution of ASO titer levels (N=67).
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DISCUSSION

The present study emphasises the continuing clinical value of ASO
titers in identifying immune-mediated complications following group
A streptococcal infection, particularly in children. Most ASO-positive
cases in the present study were seen in the 6-15-year age group,
with a clear male predominance. This pattern is in agreement with
earlier studies and reflects the higher exposure of school-aged
children to streptococcal infections and their subsequent sequelae
[12,13].

Joint pain, fever, and nephritic symptoms were the most common
clinical presentations among ASO-positive patients. These findings
closely mirror the classical manifestations of post streptococcal
conditions such as acute rheumatic fever and post-streptococcal
glomerulonephritis, which are mediated by abnormal immune
responses and molecular mimicry following streptococcal infection
[16]. A significant proportion of patients also reported a recent
history of sore throat, further supporting the association between
elevated ASO titers and antecedent streptococcal infection. In
such cases, where the primary infection has often resolved by the
time complications develop, serological markers remain crucial for
diagnosis.

An ASO estimation using the MISPA i3 nephelometry system proved
to be reliable and practical in a routine laboratory setting. The
method offers better precision, automation, and faster turnaround
time compared to conventional latex agglutination tests, reducing
subjective interpretation and improving result consistency, as also
observed in previous studies [10,17]. These advantages make
nephelometry particularly useful in tertiary care centres handling a
large patient load.

Previous studies have also emphasised that single ASO
measurements may have limited diagnostic specificity and should
ideally be interpreted along with microbiological findings and serial
antibody measurements whenever feasible [8,18].

When compared with similar studies from different regions the mean
ASO titer observed in the present study conducted in Vadodara
(460 IU/mL) was broadly comparable to values reported by Saini N
et al., from Punjab (510 IU/mL), Saha SK et al., from Bangladesh
(660 IU/mL), and Madaan R et al., from Ujjain (495 IU/mL) [Table/
Fig-5] [12-14]. Minor variations in mean ASO titers across studies
may be attributed to regional differences in streptococcal exposure,
virulence of circulating strains, seasonal patterns, timing of
sample collection following infection, and differences in laboratory
methodologies used for ASO estimation [12-14].

Sample | Common | Mean ASO
Studies Year Region size Diagnosis (IU/mL)
Present study 2()2%13_ Vadodara 67 PSGN, RF 460
SainiNetal., [12] 2019 Punjab 80 RF, PSGN 510
Saha SK et al., [13] 2022 | Bangladesh 60 RF 560
Madaan R et al., . Rheumatic
[14] 2017 Ujjain 75 arthritis 495

[Table/Fig-5]: Comparison of mean ASO titers in the present study and previous

studies [12-14].

Minor variations in mean ASO titers across studies may be attributed
to regional differences in streptococcal exposure, virulence of
circulating strains, seasonal patterns, timing of sample collection
following infection, and differences in laboratory methodologies used
for ASO estimation [12-14]. Recent advances in echocardiographic
diagnostic criteria have improved the early detection and evaluation
of rheumatic heart disease associated with post streptococcal
complications [19].

Limitation(s)
The present study was limited by its retrospective single-centre
design and relatively small sample size, which may restrict the
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generalisability of the findings. Paired ASO titers and microbiological
confirmation by throat culture or rapid antigen detection testing were
not available in most cases. In addition, long-term clinical follow-up
data could not be assessed from retrospective records.

CONCLUSION(S)

Anti-streptolysin O antibody testing remains a relevant and
dependable tool for supporting the diagnosis of post streptococcal
immune-mediated diseases. In clinical practice, where the
antecedent infection is often no longer detectable, ASO titers provide
crucial retrospective evidence of streptococcal exposure and help
guide appropriate clinical decisions. The findings of this study
underline the need for timely serological evaluation in patients with
suspected rheumatic or renal complications, particularly in pediatric
age groups. Incorporating standardised, quantitative methods such
as nephelometry into routine laboratory workflows can enhance
diagnostic confidence and facilitate early intervention. Continued
emphasis on appropriate use and interpretation of ASO testing,
along with clinical correlation and complementary investigations,
is essential to reduce delayed diagnosis and prevent long-term
sequelae associated with post streptococcal diseases.

Authors’ contribution: All authors contributed equally to the
study conception, design, data acquisition, analysis, interpretation,
manuscript writing, and final approval of the submitted version of the
manuscript. All authors read and approved the final manuscript.
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