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Abstract: Anti-streptolysin O (ASO) titer assists for the diagnosis of Group A, Group C and Group G streptococcal 

infections and their sequele. Reference value of Anti-streptolysin O titer is not available for Ethiopian populations. This study 

determined the upper limit of normal reference value in apparently healthy children. Participants with a history of streptococal 

disease were excluded. A total of 127 blood samples were collected from 127 participants with age range of 5-15 years. Serum 

was used to determine Anti-Streptolysin O-titers. The average ASO Upper limits of Normal (ULN) titer for the total 

participants was 360 IU/ml with a median 200 IU/ml. The ASO ULN for both male and female children was 320 IU/ml with a 

median of 200IU/ml. The highest ASO ULN was observed for the age group of 9-12 years (400 IU/ml with median of 200 

IU/ml) followed by 360 IU/ml for the age group 5-8 years and age group 13-15 years with a median of 200 IU/ml. This finding 

shows that ASO ULN are similar to those reported in countries with different climates and populations. Package inserts 

interpreting ASO titer > 400 IU/ml as recent streptococcal infection is applicable for Ethiopian population.  
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1. Introduction 

Rheumatic heart disease (RHD) and Rheumatic fever (RF) 

remain significant causes of cardiovascular disease and mortality 

in children particularly in the developing countries [1]. RF is 

estimated to affect 20 million people and is a leading cause of 

death during the first five decades of life [2]. It is endemic in 

developing countries with annual incidence of 100-200 cases per 

100,000 school aged children [3]. The fact that RF and RHD are 

theoretically preventable but still remains a problem in 

developing countries. Reason most advanced is that these 

countries cannot afford the economic and social cost involved 

[2]. RHD and RF are an autoimmune disease that follows 

infection with GAS; however, the isolation of GAS is 

uncommon (<15%), and so confirmation of the diagnosis often 

relies on streptococcal antibody tests [4]; the most frequently 

performed tests are anti-streptolysin O (ASO) titer [5]. If 

possible, it is recommended that the titer be determined in the 

acute phase and then determined in the convalescent phase 14 to 

28 days later, with a positive result defined as a rise in titer of 

twofold or more [4]. However, it is not always practicable to 

obtain a second sample for titer determination, particularly in 

developing countries, where acute rheumatic heart Disease is the 

most common. Therefore, it is generally accepted that if only a 

single specimen is available, a titer greater than the upper limit 

of normal at the initial testing can be considered presumptive 

evidence of a preceding streptococcal infection [6-8]. However, 

there has been no investigation of upper limit of normal 

reference values for populations in Ethiopia despite of, RHD is 

the number one cardiac problem in children with a prevalence 

rate of 4.6–7.1per 1000 [9-10]. Therefore this study is designed 

to establish upper limit of normal reference value of ASO titers 

in apparently healthy children with the age range of 5-15 years. 

2. Materials and Methods 

2.1. Study Design and Setting 

Cross sectional study was conducted among 127 

apparently healthy children (5-15 years) who are devoid of 
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streptococcal infections attending pediatric clinic of 

DebreBerhan referral hospital from 2016- September, 2017. 

DebreBerhan referral hospital is located in the Semen Shewa 

Zone of the Amhara Region, 130 Kms Northeast of Addis 

Ababa. 

2.2. Sample Collection, Handling, Transport and Analysis 

Blood was collected from each study participant by trained 

nurse. A total of 3ml of venous blood was collected using 

sterile 5ml syringe and immediately transferred to a glass 

tube without anticoagulant. It was transported to 

DebreBerhan university medical microbiology laboratory and 

then serum was separated at 3000 RPM for 10 minutes for 

ASO titer determination. The demographic data was 

collected using a questionnaire. All expected factors were 

included in the questionnaire and clinical information was 

obtained from all patients by reviewing medical records. 

Patients with incomplete data were excluded. 

2.3. Determination of Anti-Streptolysin-O (ASO) Titer  

Anti-Streptolysin O- latex reagents (LiNEAR Chemicals. 

s. L, Spain) were used to determine ASO titer. All test 

reagents and serum samples were brought to room 

temperature before the test was done. Normal saline (0.85% 

NaCl) was used for dilution purpose. Fifty micro liter of 

serum and one drop of the ASLO-Latex antigen were mixed 

using disposable stirrer on a circle on the card and rotated on 

the mechanical rotator (100 RPM) for 2 minutes. Both 

positive and negative controls were run in parallel. It was 

observed under visible light source for any degree of 

agglutination. When the test becomes reactive, 50 µL of the 

serum diluted with 50, 100, 150,200 µL of saline etc to make 

it simple dilution (undiluted, 1/2, 1/3, 1/4, 1/5 etc) until the 

result became non-reactive. The serum ASO concentration 

could then be calculated approximately by multiplying the 

dilution factor (i.e. 2, 3, 4 or 5) by the detection limit. This 

method was chosen because it is the widely used technique 

for ASOT measurement in Ethiopia.  

2.4. Data Quality Control Measures 

Standard Operational Procedures were strictly followed 

during collection, preservation and transportation of blood 

specimens.  

2.5. Data Analysis 

Mean, standard deviation of the mean and the median for 

ASO serum levels among the tested participants were 

calculated to determine the significance of the differences of 

these values among different sex and age groups. As the 

standard definition of a reference range for ASO 

measurement is defined by separating the upper 20% from 

the lower 80% of the group distribution in a dichotomous 

fashion [7, 8, 11]. The choice of the 80th centile cutoff rather 

than more traditional upper-limit-of-normal calculations is 

based upon studies that found that more than 80 to 90% of 

patients with acute rheumatic fever have streptococcal titers 

that are above the 80th centile for the healthy controls with 

no clinical evidence of recent streptococcal infection [8, 11]. 

So, it is assumed that in any population a proportion of 

apparently healthy individuals will have had a recent, 

subclinical GAS infection [11]. 

2.6. Ethical Considerations 

Ethical approval was obtained by DebreBrehan university 

research and review committee and official permission was 

obtained from head department of DebreBrehan referral 

hospital. Written informed consent was obtained from each 

child’s parent or guardian and assent from study participants 

older than 12 years.  

3. Results 

3.1. Socio-Demographic Characteristics of Study 

Participants 

Among 127 participants, 68 (53.5%) were males and 59 

(46.5%) were females. The children were symmetrically 

distributed in age groups, 42 (33.1%) were in age group of 5-

8 years, 43 (33.8%) were in age group of 9-12 years and 42 

(33.1%) were in age group of 13-15 years  

Table 1. The age and sex distribution of children tested for ASO normal 

value levels. 

Characteristics Frequency (No. (%) of participants) 

Gender 

Male 68 (53.5) 

Female 59 (46.5) 

Age (Year) 

5-8 42 (33.1) 

9-12 43 (33.8) 

13-15 42 (33.1) 

3.2. Antistreptolysin O (ASO) Titer Analysis 

Table 2 shows the median and cut of 80 percentile upper-

limit of normal reference values for ASO titer according to 

sex and age groups of enrolled subjects. The ASO ULN for 

the total subjects was 360 IU/ml with a median 200 IU/ml. 

The ASO ULN for both male and female children were 320 

IU/ml with a median of 200 IU/ml. The highest ASO ULN 

was observed for the age group of 9-12 years (400 IU/ml 

with median of 200 IU/ml) followed by 360 IU/ml for the 

age group 5-8 years and age group 13-15 years with a median 

of 200 IU/ml. 
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Table 2. The cut of 80 percentile upper limit of normal reference values for ASO titer by sex and age groups for children 5-15 years. 

Characteristics No. (%) of participants 
ASO (IU/ml) 

Mean ± SD Median 80% upper limit of normal 

Sex 

Male 68 (53.5) 245.2±99.5 200 320 

Female 49 (46.5) 244.4±96.9 200 320 

Age 

5-8 42 (33.1) 240±81.02 200 360 

9-12 43 (33.8) 266.6±96.6 200 400 

13-15 42 (25.2) 240±82.8 200 360 

Total 127 (100) 243.6±91.8 200 360 

 

4. Discussion  

The present study was designed to establish normal range 

of ASO titers in apparently healthy individuals among 

different age groups. In present study a total of 127 children 

with the age of 5-15 years, 68 (53.5%) male and 59 (46.5%) 

were conveniently selected and investigated for the ASO 

ULN. The ASO ULN for the total subjects was 360 IU/ml 

with a median 200 IU/ml. The ASO ULN for both male and 

female children were 320 IU/ml with a median of 200 IU/ml. 

The highest ASO ULN was observed for the age group of 9-

12 years (400 IU/ml with median of 200 IU/ml) followed by 

360 IU/ml for the age group 5-8 years and age group 13-15 

years with a median of 200 IU/ml. The ASO ULN in this 

study were found to be roughly similar to those reported from 

other regions. In comparison with data from the Minnesota, 

USA (333 IU/ml) [8], Mumbai, India (305 IU/ml) [12], 

Australia (320 IU/ml) [13] and Korea (326 IU/ml) [14]. 

Relatively higher ASO ULN was obtained from study 

conducted in Sana'a, Yemen (276.2 IU/ml) [15], Fiji (276 

IU/ml) [16], USA (240 IU/ml) [17], Tanzania (200 IU/ml) 

[18], Sweden (200 IU/ml) [19] and in a different regions of 

India (239 IU/ml) [20]. However, lower result was obtained 

from study conducted in Egypt (400IU/ml) [21].  

Most of these values exceeded the normal level set by 

laboratories which is 200 IU/mL. The higher ASO titers in 

Yemen and Australia, Fiji and India are probably due to 

the fact that tonsillitis and impetigo are endemic 

particularly in children [16, 22]. In Ethiopia, RHD is the 

number one cardiac problem in children with a prevalence 

rate of 4.6-7.1 per 1000 [9, 5] suggest that there is high 

prevalence of tonsillitis and pharyngitis. Although 

children with a recent history of tonsillitis and impetigo 

were excluded, the ASO titers remain elevated for many 

months; hence, some children, whose ASO titers might be 

in the process of returning to their baseline level after a 

case of tonsillitis or impetigo were included [19].  

By applying the simple non parametric method that has 

been used in previous studies to analyze the present study 

data, the cutoff values were found similar to those obtained 

by the parametric method. However, the parametric method 

for data analysis that was used in this study has some 

advantages over the non-parametric method. The non-

parametric method often produces unlikely irregular patterns 

in the centiles with age, unless a large sample is used and 

wide age intervals are specified [16]. The results may be 

artificially affected by the choice of age groups, especially 

when titers have a complex pattern of change with age. This 

study will recommend that Ethiopians clinicians use the 

cutoff values for single upper limit of normal cutoff value for 

children aged from 5 to 15 years, rather than sub-age groups, 

such as 5 -8 years, 9 to 12 years and 13 to 15. This is because 

there is minor variability in the year by year values that was 

found in children aged 5 to 15 years. No significant 

association presents between sex and ASO concentrations, 

suggesting that the female cut off equal to the male cut off. 

This issue has not been discussed by other researchers 

previously. 

5. Conclusions  

This finding showed that ASO ULN are similar to those 

reported in countries with different climates and 

populations. Package inserts interpreting ASO titer > 400 

IU/ml as recent streptococcal infection is applicable for 

Ethiopian population.  
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