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Abstract                                                                                                                          

Background:  The relationship between streptococcal infection and glomerulonephritis has 

been investigated by many research workers. However, few workers investigated the role of 

Streptococcus pyogenes (S. pyogenes) group A in the causation of chronic renal insufficiency. ( 

Objective: To estimate the prevalence rate of antistreptolysin O (ASO) reactivity among 

Sudanese population with chronic renal insufficiency (CRI).                                                                                                  

Materials and methods: 51 patients with CRI and running renal dialysis, were investigated  

to determine ASO reactivity. To evaluate the significance of this reactivity, a control group of 50 

normal, healthy individuals were also investigated.  

Results: Among the CRI patients, ASO titre was slightly higher (200-1600 1U/ml) than that of 

the control group participants (200-800 1U/ml). On the other hand, 41 CRI patients (80.4%) 

were found reactive to ASO, while 37 participants (74%) of the control group were found 

reactive to this antibody. 

Conclusion: ASO reactivity among CRI patients was higher than that among the control group 

participants. 
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Introduction  
 

 

Measurement of antibodies to the extra cellular antigens produced by group A streptococci, anti-

streptolysin O (ASO) and anti-deoxyribonuclease B (anti-DNAse B), is often necessary to 

confirm clinical diagnosis of a previous group A streptococcal infection, especially in patients 

suspected of having non-suppurative sequelae to this infection.                                                                        

Age is among several factors that may influence antibody levels. Thus, what is considered a 

normal titre for one age group is not appropriate for another. There are no recent comprehensive 

data to validate ASO values1.                                                                                                                                                

The diagnosis of post streptococcal glomerulonephritis may be established upon the isolation of 

S. pyogenes, increased ASO titres, anti-DNAse B, and hypocomplementemia. The simultaneous 

occurrence of acute-poststreptococcal glomerulonephritis and thrombotic microangiopathy is 

rare, but it is related to neuroamindase enzyme.                                                                                                          
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The early detection of patients with heavy proteinuria by mass urinary screening, early 

appropriate treatment, and monitoring of significant risk factors-may help to decrease or delay 

the introduction of dialysis in CRI patients, and maintain their growth and development. 

Glomerulonephritis may be caused by a wide range of S. pyogenes serotypes. However, acute 

glomerulonephritis is produced by a much narrower range2.  

S. pyogenes may be isolated from upper respiratory tract and skin lesions in patients with acute 

glomerulonephritis. The majority of patients recover completely from glomerulonephritis, 

however, few patients may die or pass to CRI, chronic glomerulonephritis, or renal failure.                           

ASO is a specific protein with an enzymatic activity. It is produced by all strains of β-hemolytic  

S. pyogenes Lancefield group (A). It has the ability to lyse RBC and leukocytes. The ASO is the 

most widely used streptococcal antibody test. It must be interrelated with caution. However it is 

not as useful as the anti-DNAse B in diagnosis of acute- glomerulonephritis if the disease is                           

a sequelae of streptococcal pyoderma rather than pharyngitis. The ASO test is cheap, rapid, 

simple, and sensitive for screening streptococcal infection. On the other hand, it can give false  

results if the serum specimen is lipaemic; contaminated, or haemolysed3.                                                                   

ASO titre is determined to confirm whether a patient has had a recent streptococcal infection 

with group A Streptococcus and to help diagnose complications resulting from a streptococcal 

infection such as rheumatic fever or glomerulonephritis.                                                                               

Streptococcal infection is diagnosed when a patient has symptoms such as fever, chest pain, 

fatigue and shortness of breath that suggest rheumatic fever or symptoms such as fluid 

accumulation (edema) and dark urine that are associated with glomerulonephritis, especially 

when he recently may have had a group A streptococcal infection that was not diagnosed and 

treated appropriately4                                          
 

Materials and methods                                                                                                                     
 

This was a cross-sectional, analytical study conducted during the period from March-July 2002 

at the Department of Medical Microbiology, Faculty of Medical Laboratory Science (Al Neelain 

University), Khartoum (Sudan). The study was ethically approved by the Ethical Committee of 

Al Neelain University. An informed consent was obtained from all study participants. Permission 

for specimens collection was granted by the authorities of Khartoum University Renal Dialysis 

Center; and permission to conduct the study was obtained from Al Neelain University.                               

The study population investigated were divided into two groups:  

(1) Test group: including adult chronic renal insufficiency (CRI) patients reporting to the 

Khartoum Renal Dialysis Center and suffering from CRI and complicated renal problems.  

(2) Control group: including healthy university male and female students not complaining of 

symptoms or show signs of CRI.                                                                                                                               

From both groups full demographical data were collected, e.g name, gender, age, marital, status, 

occupation, education, and address. ASO reactivity questionnaire was designed. Each participant 

was questioned about relevant symptoms, e.g: loin pain, fever, urethral discharge, burning 

micturition, and haematuria. A record of past medical history was noted, e.g. past history of sore 

throat, rheumatic pains, tonsillectomy, palpitation, and renal disease. Associated medical 

problems such as diabetes mellitus, hypertension, rheumatism, gout, enlarged prostate cardiac 

conditions were also recorded. Other information such as relevant signs and                                                                  
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investigations done were noted.                                                                                                                 

Five ml clotted venous blood specimens were collected aseptically from all participants in the 

study. Blood was left on the bench for 6 hours to separate the serum, which was then 

centrifuged at 4000 rpm for 5 minutes. Using a sterile pipette the separated serum was 

transferred to another leak-proof, clean container. The separated serum was stored in a freezer 

prior to serological examination. The commercial ASO latex kit used was a product of Spinreact 

(Spain).                                                                                                                                                     

ASO qualitative test: First the kit components were allowed to reach room temperature. Then 

the reagent was gently shaken to disperse the latex particles. The reagent was checked against 

positive and negative controls. Then a drop (50 ul) of the undiluted serum was dropped into a 

circle-of-the slide. A drop of the ASO latex reagent was dropped next to the drop of serum. The 

two drops were mixed and spread over the full surface of the circle. The slide was rotated 

manually or with a mechanical rotor at (80-100) rpm for two minutes. Then the presence or 

absence of visible agglutination was read within 2 minutes. Non-specific agglutination could  

appear if the test is read later than two minutes.                                                                                       

Reading:                                                                                                                                                                              

* Presence of agglutination indicates a content of ASO in the sample equal or greater than 200 

IU/ml.                                                                                                                                                                          

* Lack of agglutination indicates an ASO level lower than 200 IU/ml in the sample.                                     

ASO semiquantitative test: This was performed in the same way as qualitative test but the serum 

was diluted in saline (NaCl 9 g/L), PBS, or glycine buffer. Semiquantitative test dilutions were 

performed according manufacturer's instructions.                                                                                 

Interpretation of results:  

* Normal level of ASO in adults is taken as < 200 IU/ml, and this is regarded internationally as 

the upper limit of normal range. _                                                                                                                          

Data were analyzed using the Statistical Package of Social Science (SPSS) program.   
 

Results                                                                                                                                                                 
 

The test group included symptomatic patients with CRI selected randomly from the out-patient 

department of Khartoum University Renal Dialysis Center. Total cases investigated in this group  

were 51 patients and 41 of them (80.4%) were found reactive to ASO test. The highest reactivity 

rate (39%) was at titre 200 IU/ml, and the least (12.2%) was at titre 800 IU/ml and 1600 IU/ml.  

Most of the test group patients were males (54.9%) above 25 years of age. Control group 

participants were male and female university students. In this group the highest reactivity rate 

(56.8%) of ASO was at titre 400 IU/ml and the least (18.9%) was at titre 800 IU/ml. The  

overall reactivity rate in the control group was 74%, i.e. 37 participants (Table 1).                                                

The test group patients were found to have past history of sore throat, tonsillectomy, rheumatic 

pains, breathlessness, palpitation, bilharziasis, stone removal, diabetes mellitus, benign prostatic 

hypertrophy, gout, and heart problems. Hypertension was the commonest (72.5%) past medical 

history condition observed among test group patients; and prostatectomy was the least (3.9%). 

As regard symptoms and signs of renal problems among the test group patients, 31 patients 

(60.8%) were complaining of burning micturition and 39 patients (76.5%) had renal failure. All 

renal failure patients were running renal,dialysis and their urea and creatinine blood levels were  
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above 50 mg/dl and 1.5 mg/dl respectively. The symptoms and signs among the test group 

patients were fever, haematuria, tender loins, palpable kidneys, and enlarged prostate.   
 

Table (1): ASO reactivity among test and control groups                                                                                  

according to gender incidence 
 

ASO titre 

IU/ml 

Test group Control group  Total 

Males Females Males Females 

˂ 200 6 4 7 6 23 

200 13 3 6 3 25 

400 9 6 9 12 36 

800 1 4 3 4 12 

1600 4 1 0 0 5 

Total 33 18 25 25 101 
 

                                                                                          

Total number investigated in the control group was 50 participants; the majority (78%) were in 

the age range 19-24 years. The control group participants were found to have past history of 

tonsillectomy, , breathlessness, and bilharziasis. Most of them (26/52%) had a past history of 

sore throat, some of them were for the first ime in their lives; and the least was past history of 

rheumatic pains and palpitation (one participant each).   

Discussion                                                                                                                                              
Most laboratories follow the investigations recommended by the American Medical Association 

(AMA) panel tests, whereby multiple determinations are performed on a single sample. Although 

laboratories may vary in performance of renal profiles investigations, the common chemistry 

panels include the following:                                                                                                                       

* Electrolyte panel: Sodium, potassium, chloride, CO2.                                                                                                                                 

* Basic metabolic panel: Calcium, CO2, chloride, creatinine, glucose, potassium, sodium, BUN.  

* Comprehensive metabolic panel: albumin, ALT, AST, total bilirubin, calcium, chloride, CO2, 

creatinine, glucose, alkaline phosphatase, potassium, total protein, sodium, BUN.                                                      

* Renal function panel: Albumin, calcium, CO2, chloride, creatinine, glucose, phosphorus serum, 

potassium, sodium, BUN.                                                                                                                                                  

* Hepatic function panel: Total protein, albumin, total bilirubin, direct bilirubin, alkaline 

phosphate, AST, ALT.                                                                                                                                                  

* Lipid panel: Cholesterol, HDL, LDL, triglycerides.                                                                                                          

Other common panel tests include:                                                                                                                           

* Chem-7 panel/SMA-7: BUN, creatinine, electrolytes (Na, K, Cl, CO2), glucose.                                                     

* Health screen-12/SMA-12: Albumin, alkaline phosphatase, AST (SGOT), bilirubin (total), 

calcium, cholesterol, creatinine, glucose, LDH, phosphate, protein (total), uric acid.                                                  

* Cardiac enzymes: CK-MB (if total CK > 150 IU/L), troponin5.                                                                    

Prolonged penicillin prophylaxis was successful in bringing ASO titer closer to the normal 

healthy group. ASO titers, suggest efficacy in preventing streptococcal throat infection.                     

The most common route of entry of S. pyogenes is the upper respiratory tract, where primary  
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infection is established in the pharynx. Only a proportion of infected patients develop tonsillitis 

or pharyngitis. Others may become symptomless carriers or develop atypical mild infections. In 

tropical countries the skin may be a site of entry6.                                                                                                   

The virulence of S. pyogenes is determined by M-protein antigen that constitutes the major anti-

phagocytic factor. Antibodies formed against this antigen play a big role in' immunity. Other 

virulence streptococcal factors include: haemolysins, streptolysins O, DNAse enzyme, 

hyaluronidase enzyme, and some other toxins. Glomerulonephritis is initiated by the 

precipitation of the antigen-antibody complex on the glomerular basement membrane. The 

patients may suffer of haematuria, proteinuria, high blood pressure and oedema7 .   

In our study, 37 patients (72.5%) from the test renal insufficiency group suffered from 

hypertension. Glomerulonephritis may complicate to hypocomplementemia, hypoalbuminemia, 

presence of granular casts in urine, and raised renal function tests8. In the present context 39 CRI 

patients (76.5%) with renal failure had abnormal urea and creatinine levels. Renal failure and 

CRI following streptococcal infection may not be diagnosed by S. pyogenes culture. The best 

way of laboratory diagnosis is accomplished by ASO serological testing. In the present study, 41 

CRI patients (80.4%) had a raised, positive ASO titre  (Table 1).  

Throat colonization by group A S. pyogenes has been reported by many workers, and this can 

result in features of sore throat and pharyngitis7. This study showed that 26 of the control group 

participants (52%) had complained of sore throat. This infection is mostly due to the action of 

M-protein antigen produced by group A S. pyogenes. This high incidence rate may make these 

individuals at high risk for post-streptococcal sequelae9.  

The symptoms recorded and the signs elicited in CRI patients point to the renal complications 

that affected these patients. At the same time they support the correct diagnosis of the CRI 

patients included in the study. Although an equal number of male and female normal individuals  

had been selected randomly, yet the ASO reactivity among this group turned to be almost similar 

in males and females. However, at ASO titre 400 IU/ml, females showed a higher reactivity 

rate10.  
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