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1. INTRODUCTION 

Rheumatic heart disease (RHD) remains a 

leading cause of morbidity and mortality among 

young adults in the developing world, 

accounting for at least 345,000 deaths annually 

[1, 2]. RHD is the long term consequence of 

rheumatic fever, an autoimmune response to 

Group A streptococcal pharyngitis [3]. Without 

prophylaxis, patients with RHD are at risk of 

recurrent attacks of rheumatic fever resulting in 

ongoing inflammation and fibrosis with 

consequent valvular damage [4, 5]. Although its 

incidence is decreasing in industrialized 

countries, RHD remains a major challenge in 

the rest of the world. The highest prevalence is 

in sub-Saharan Africa with a rate of 5.7 per 

1000, compared to 1.8 per 1000 in North Africa, 

and 0.3 per 1000 in economically advanced 

countries [6]. In Ethiopia, RHD is the number 

one cardiac problem in children with a 

prevalence rate of 4.6–7.1 per 1000 [7, 8]. 

Particularly frustrating has been the fact that 

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 [9].  

Rheumatic Heart Disease (RHD) 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 [10]; the most frequently performed tests 

are anti-streptolysin O (ASO) titer [11]. 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 [12]. However, it is 

not always practicable to obtain a second sample 
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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 [12, 13, 14]. However, 

because of the differences in ASO titers with 

age, it is recommended that age-stratified upper-

limit-of-normal values should be determined for 

populations of interest by testing people who 

have not had a recent streptococcal infection. 

Yet, there has been no investigation of upper-

limit-of-normal values for populations in 

Ethiopia. Thus conclusions drawn may be 

misleading. Therefore, this study aims to 

establish and compare normal range of ASO 

titers in rheumatic heart disease patients who are 

on secondary prophylaxis and in apparently 

healthy children among different age groups. 

2. MATERIALS AND METHODS 

2.1. Study Area and Periods 

The study was conducted at pediatric clinic of 

Debre Berhan referral hospital from November, 

2016 - September, 2017. 

2.2. Study Design 

Cross sectional study design was employed. 

2.3. Study Participants and Sample Size  

Convenient sampling technique was used to 

select 250 children with the age of 5-15 years 

fulfilling the inclusion criteria and attending 

pediatric clinic of Debre Berhan referral 

hospital. Among these 123 were confirmed RHD 

patients who are on secondary prophylaxis, and 

127 were apparently healthy children who are 

devoid of streptococcal infections. 

2.4. Sample Collection, Handling, Transport 

and Analysis 

A total of 3ml of venous blood was collected 

using sterile 5ml syringes and immediately 

transferred to a glass tube without anticoagulant. 

It was transported to Debre Berhan university 

medical microbiology laboratory and then serum 

was used for ASO titer determination. The 

demographic data was collected using a 

questionnaire. Clinical information was obtained 

from all patients by reviewing medical records.  

2.5. Data Quality Control Measures 

Standard Operational Procedures were strictly 

followed during the whole laboratory procedures.  

2.6. Data Entry, Management and Analysis 

Data obtained from each samples was analyzed 

using SPSS version 21 software. A p-value of 

less than or equal to 0.05 was considered as 

statistically significant difference. The mean, 

standard deviation, and median for ASO serum 

levels among the tested subjects were 

calculated. The median and cut of 80 percentile 

were used for normal ASO titer determination. 

2.7. Ethical Considerations 

Ethical approval was obtained by Debre Berhan 

university research and review committee and 

official permission was obtained from head 

department of Debre Berhan 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 

A total of 123 children on secondary prophylaxis 

for RHD in the age range of 5-15 years are 

included in these study. Of these, 65 (52.8) were 

male and 58 (47.2%) were female; 69 (56.1%) 

were from rural and 54 (43.9%) were from 

urban area. The children were symmetrically 

distributed in age groups and majority of the 

participant were in the age group of 9-12 years. 

This study shows the ASO ULN for the total 

subjects was 800 IU/ml with a median 400 

IU/ml. The ASO ULN for both male and female 

children were 800 IU/ml with a median of 

400IU/ml. The ASO ULN was 800 IU/ml with a 

median of 400IU/ml for all age groups (Table 1). 

For ASO normal values levels a total of 127 

children with the age of 5-15 years, 68 (53.5%) 

male and 59 (46.5%) female were conveniently 

selected and investigated ASO ULN. 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. 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 200IU/ml. The 

highest ASO ULN was observed for the age 

group of 9-12 years (400 IU/ml with median of 

200IU/ml) (Table 2). 
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Table1. 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 subjects 

ASO (IU/ml) 

Mean ± SD  
 

Median 80% upper limit of normal 

Sex 

Male 65 (52.8) 492.3±329.9 400 800 

Female 58 (47.2) 500±337.7 400 800 

Age 

5-8 40 (32.5) 470±305.7 400 800 

9-12 52 (42.3) 447.1±290.1 400 800 

13-15 31 (25.2) 606.3±404.7 600 800 

Total 123 (100) 495.9±332.2 400 800 

Table2. 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 subjects 

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 diagnostic criteria of rheumatoid heart 

disease is ASO level greater than 200 IU/ml. 

Anti-streptolyasin O (ASO) serum titer in 

excess of 200 IU/ml is considered abnormally 

high and suggest either recent infection with 

streptococci or persistently high antibody level 

due to earlier exposure in hypersensitive persons 

[14]. In our study a total of 123 patients of RHD 

were included. The ASO ULN for the total 

subjects was 800 IU/ml with a median 400 

IU/ml. The ASO ULN for both male and female 

children were 800 IU/ml with a median of 

400IU/ml. The ASO ULN was 800 IU/ml with a 

median of 400IU/ml for all age groups. 

Different study were indicated that in chronic 

RHD patients, ASO ULN was less than standard 

(200 IU/ml) due to the effect of penicillin on the 

immune response to streptococci [15], But in 

this study ASO ULN was higher (800 IU/ml) 

than standard (200 IU/ml). This might be 

attributed to the recent streptococcal infection in 

which (68 (55.3%) patients had < 3 months 

duration of treatment. 

The present study also designed to establish 

normal range of ASO titers in apparently 

healthy individuals among different age groups. 

Most of the reports in the literature dealing with 

"normal" ASO titers have been based on the 

study of healthy subjects. We chose pediatric 

patients with no clinical history of a recent 

streptococcal infection, rather than healthy 

subjects, for our study because study conducted 

in America [14] consider that their titers are 

more relevant as a base line for suggesting what 

constitutes a significant ASO titer. The reason 

for this is that the majority of serum specimens 

submitted to a laboratory for ASO tests will be 

from patients rather than from healthy subjects, 

even though the patients may not have a 

streptococcal infection. In present study 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 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. 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 Todd unit) [14], 

Mumbai, India (305 IU/ml)[16], Australia (320 

IU/ml) [17] and Korea (326 IU/ml) [18]. 

Relatively higher ASO ULN was obtained from 

study conducted in Sana'a, Yemen (276.2 

IU/ml)[19], Fiji (276 IU/ml)[20], USA (240 

IU/ml) [21], Tanzania (200 IU/ml)[22], Sweden 

(200 Todd’s unit) [23] and in a different regions 

of India (239 IU/ml) [24]. However, lower result 
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was obtained from study conducted in Egypt 

(400IU/ml) [25].  

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 [20, 26]. In Ethiopia, RHD is the 

number one cardiac problem in children with a 

prevalence rate of 4.6–7.1 per 1000 [7, 8] 

suggest that there is high prevalence of 

tonsillitis and pharyngitis.  

Different literature showed that simple non 

parametric method gives the cutoff values 

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 [20]. 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 

single upper limit of normal cutoff value for 

children aged from 5 to 15 years rather than sub-

age groups. This is because there is minor 

variability in the year by year values that was 

found in children aged 5 to 15 years. This study 

was also suggesting that the female cut off value 

equal to the male cut off value. This issue has 

not been discussed by other researchers 

previously. 

5. CONCLUSIONS 

These study suggest that in most children with 

RHD, have recent streptococcal infection as 

evident by raised ASO ULN. This finding 

showed that ASO ULN for apparently healthy 

are much lower than children with RHD but 

similar to those reported in countries with 

different climates and populations and will 

provide useful baseline data for future studies of 

interventions against GAS disease in Ethiopia. 

These data could also be applied for the 

surrounding area in Ethiopia. 
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