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ABSTRACT: BACKGROUND: Acute Rheumatic Fever still affects millions of children in the
developing world, the diagnosis of rheumatic fever is based on the Jones criteria and supporting
evidence of preceding streptococcal infection from a positive throat culture or elevated ASO titers.
However, some clinicians have questioned the role of a single ASO titer in the diagnosis of acute
rheumatic fever. AIMS AND OBJECTIVES: To determine the utility of a single ASO titer level and its
correlation with Jones major criteria. MATERIAL AND METHODS: 12 children diagnosed with
rheumatic fever at our hospital in the preceding two years were included. A single ASO titer done in
these children using a turbidimetric immunoassay was recorded OBSERVATIONS: The ASO titer
levels ranged from 185 to 1691 IU/ml. The highest levels were seen with features of acute carditis
and the lowest levels in association with chorea. CONCLUSION: A single ASO titer retains its role as a
useful diagnostic tool and inversely correlates with disease progression.
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INTRODUCTION: Rheumatic Fever develops two to three weeks after an antecedent streptococcal
infection. It is believed that the disease results from antibody cross reactivity and affect the joints,
skin, heart and brain. Acute rheumatic fever can manifest in children between the age of 5 and 14
years. In 2005 it was estimated that 15.6 million people suffer from Rheumatic Heart Disease all over
the world.1A huge proportion of these cases are seen in the Indian Subcontinent.2 The diagnosis of
Rheumatic Fever is made using the Jones criteria.

The Jones Criteria was originally proposed by Dr T Duckett Jones and have been revised
several times. The major criteria include carditis, polyarthritis, erythema marginatum, subcutaneous
nodules and chorea. The minor criteria include fever, arthralgia and laboratory findings of elevated
erythrocyte sedimentation rate, C-reactive protein and prolonged PR interval on ECG. Acute
Rheumatic Fever is diagnosed in the presence of two major, or one major and two minor
manifestations and must be accompanied by supporting evidence of antecedent group A
streptococcal infection in the form of positive throat culture or elevated or rising anti-streptolysin
titer. Indolent carditis, chorea and previous history of rheumatic fever or rheumatic heart disease are
exceptions to Jones Criteria.3

Streptococcal antibody tests are used for the diagnosis of infections caused by group A
Streptococcus and are particularly useful in the diagnosis of acute rheumatic fever and post-
streptococcal glomerulonephritis.* Ideally it is recommended that the titers be done in both the acute
and the convalescent phase, 14 to 28 days later with a positive result defined as a two- fold or more
rise in the titer.5 Often it is not feasible to get a second titer, then a single titer greater than the upper
limit of normal can be considered evidence to presume streptococcal infection.t
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There is an ongoing debate among clinicians about the real utility of ASO titer levels. A study
in the US concluded that in areas of low rheumatic fever incidence abnormal streptococcal antibody
titers have poor diagnostic value and repeat testing has no treatment value.” In India most centers
employ only a single ASO titer during first out -patient contact or at admission in making a diagnosis
of acute rheumatic fever. The purpose of this study is to determine if a single ASO titer is useful in the
diagnosis of acute rheumatic fever and if the clinical presentation at diagnosis has a bearing on the
ASO titer levels.

MATERIAL AND METHODS: The subjects included in the study were pediatric patients diagnosed
with Rheumatic fever in our hospital between 2011-2013. The diagnosis was made utilizing the
Duckett Jones criteria. Chorea, polyarthritis, carditis, subcutaneous nodules and erythema
marginatum are the major criteria. Subcutaneous nodules and erythema marginatum were not
observed in any of the patients in our study.

However the other 3 major criteria were present either in isolation or in combination among
rheumatic fever patients in our study. Twelve patients were diagnosed with rheumatic fever between
2011 and 2013. A single Anti Streptolysin O titer was obtained from all patients at admission. The
ASO titers were done using particle enhanced turbidimetric immunoassay.

This is based on the reactions between antibodies against streptolysin O and the values are
determined photometrically. The ASO titers obtained were correlated with the major criteria.

RESULTS: The study collected data on all patients diagnosed with Rheumatic Fever in our Hospital in
years 2012 and 2013.Three were females. The youngest child included was 5 years old and the oldest
was 13 years.

Figure 1: shows the correlation of the ASO titer obtained from 12 rheumatic fever patients
and the major Duckett Jones criteria observed in the same 12 cases.
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Figure 1: Correlation of ASO Titer and Major Criteria for Rheumatic Fever
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Among the Twelve children, in five polyarthritis was the only major criteria at diagnosis, two
patients had features of carditis and polyarthritis. One child had carditis alone, two others had
features of carditis and chorea and two presented with isolated chorea alone. The highest ASO titer
observed was 1691.8 IU and the lowest ASO titer was 185 IU. The lowest ASO titers were observed in
the patients who had only chorea as major criteria. The highest ASO titer levels were observed in the
child who had features of acute carditis. Except the patients who had chorea, all the others had ASO
titers exceeding 300/IU.

DISCUSSION: An elevated ASO titer is more likely than a positive throat culture in an antecedent
streptococcal infection and this provides supporting evidence in making a diagnosis of an acute
rheumatic fever. In our study except in the case of isolated chorea the ASO titers were elevated. One
factor that could have an influence on determining ASO levels is the geographical location. A study
compared the Streptococcal antibody titers of children with rheumatic fever and without rheumatic
fever in a low incidence area, Florida and a high incidence area, Grenada.

In Grenada there was no consistent difference in the mean antibody titers of rheumatic and
non- rheumatic children. Where- as in Florida the streptococcal antibody titers in rheumatic children
was significantly higher than non- rheumatic subjects.8 A study in Portugal investigated 78 children
with Acute Rheumatic Fever at admission and follow up, also 22 children with Chorea, 45 children
with recurrent tonsillitis and 23 with Juvenile idiopathic arthritis were also similarly followed up and
the researchers concluded that a reappraisal of the ASO titers in Acute Rheumatic Fever indicates a
significant response in the acute phase and helps to distinguish it from other diseases with high ASO
titers.?

There is no unanimity or consensus among clinicians about the absolute usefulness of ASO
titer and different studies have provided contrary results and conclusions. A study in Poland however
concluded that an increased serum antibody titers to streptolysin O is usually indicative of recent
streptococcal infection and not active rheumatic fever.1® A Belgian study concluded that the only
practical use of ASO test is in the diagnosis of acute rheumatic fever in Pediatrics and the
standardization of current automated ASLO assays is limited.!1 A retrospective study on 45 children
below 4 years concluded that Anti-Streptolysin O titer is useful in the evaluation of tonsillitis to
differentiate between those cases due to group A beta-hemolytic Streptococcus and those that are
viral in origin.12

Since Rheumatic fever is more prevalent in developing countries, studies done in developing
countries have included more subjects and have indicated more utility for ASO levels. An Egyptian
study enrolled 660 children and divided them into six groups, Group 1 had 200 healthy children,
Group 2 had 20 children diagnosed with the first attack of Acute Rheumatic Fever, Group 3 had 40
children with recurrent Rheumatic Fever, Group 4 had 100 children with Rheumatic heart disease on
long acting penicillin, Group 5 had 100 children with acute follicular tonsillitis and Group 6 had 200
children with history of 3 or more episodes of follicular tonsillitis in a year. Upper limit of normal for
ASO titer was 400 IU in the first group, 200 IU in group 4 and 1600 IU in group 6. Significantly high
titers were seen in Group 2.13

In our study a child diagnosed with the first attack of rheumatic fever had a significantly high
titer while children with carditis but diagnosed later had relatively lower ASO titers. A number of
factors have a bearing on the ASO titers and various studies have indicated a variety of factors that
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can influence ASO levels. The upper limit of normal for ASO titer is influenced by the geographical
location, site of infection and season.1* Also, normal titers among school age children are higher than
among adults.1s

A study in Fiji collected 424 serum samples and determined that the higher limit of Anti
Streptolysin O titre at age 10 years was 276/1U.1¢ Since geography influences ASO levels and areas of
high incidence have higher ASO levels, it is imperative to know the upper limit of normal in different
areas. The upper limit of normal for streptococcal serology is defined by separating the upper 20%
from the lower 80% of the group, this is due to the fact that 80% of patients with acute rheumatic
fever have streptococcal titers that are above the 80th centile for the healthy control.16

Different studies in various other countries have shown a wide range of results. In an 1998 US
study it was 240 1U/ml.17326 1U/ml in an Korean study,!8200 IU/ml in Tanzania.l® Studies in India
also have shown a wide variation in ASO levels, 200 healthy school children in Mysore had their ASO
titers tested and the upper limit of normal ASO titer was 242 /1U.20 In another study conducted in
India it was 239 IU/ml2! and305 IU/ml in a study conducted in Mumbai.22In the present study most
cases had titers exceeding 300 IU/ml and titers lower than 300 IU/ml were seen only in association
with chorea.

The Egyptian study postulated that high levels of ASO titer in acute carditis may be due to the
time gap between the infection and the onset of carditis, which results in the titers reaching its peak
level and in contrast in patients with rheumatic chorea the long time gap between infection and onset
of chorea results in a decline in the ASO titer.13In chronic Rheumatic Heart disease the ASO titer may
go below even normal controls and this is attributed to the natural course of streptolysin response
and the effect of penicillin.23

CONCLUSIONS: Our study reveals that ASO titer has a utilitarian role in the diagnosis of Acute
Rheumatic Fever. Even a single ASO titer was a useful investigative tool aiding in the confirmation of
the diagnosis. The ASO titers were elevated in the acute phase and show a subsequent lower titer
levels as the disease progresses and reaches its nadir with the appearance of chorea. This is
consistent with the findings of other studies. One major limitation of our study was the number of
cases included but was probably inevitable because the incidence of rheumatic fever has shown a
marked downward trend.

REFERENCES:

1. Carapetis JR, Steer AC, Mulholland EK, Weber M. The global burden of group A streptococcal
diseases. Lancet Infect Dis. 2005; 5: 685-94.

2. Meador R], Russell IJ. Acute Rheumatic Fever. E-medicine Rheumatology. 2009 Jul; Available
from: http://emedicine.medscape.com/article/333103-overview.

3. Saxena A. Diagnosis of rheumatic fever: current status of Jones Criteria and role of
echocardiography. Indian ] Pediatr. 2000; 67: 283-6.

4. Martin, Voss LM, Walker S], Lennon D. Acute rheumatic fever in Auckland, New Zealand:
spectrum of associated group A streptococci different from expected. Pediatr Infect Dis ] 1994;
13:264-9.

5. Wannamaker LW, Ayoub EM. Antibody titers in acute rheumatic fever. Circulation 1960;
21:598-614.

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 30/July 28, 2014 Page 8375



DOI: 10.14260/jemds/2014/3055

ORIGINAL ARTICLE

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Klein GC, Baker CN, Jones WL. “Upper limits of normal” antistreptolysin O and
antideoxyribonuclease B titers. Appl Microbiol 1971; 21:999-1001.

Price ], Patwardhan A. A61: prevalence of streptococcal antibodies in pediatric non-rheumatic
Fever syndromes in areas of low rheumatic Fever incidence: repeat antibodies testing or
antistreptococcal treatment do not add value but adds cost to management. Arthritis
Rheumatol. 2014; 66 Suppl 11:590.

Ayoub EM, Nelson B, Shulman ST, Barrett D], Campbell ]JD, Armstrong G et al. Group A
streptococcal antibodies in subjects with or without rheumatic fever in areas with high or low
incidences of rheumatic fever. Clin Diagn Lab Immunol. 2003; 10: 886-90.

Machado CS, Ortiz K, Martins Ade L, Martins RS, Machado NC. Antistreptolysin O titer profile in
acute rheumatic fever diagnosis. ] Pediatr (Rio J). 2001; 77: 105-11.

Romicka AM. Streptococcal infection and antistreptolisine O. Przegl Lek. 2009; 66: 76-7.

Geerts [, De Vos N, Frans ], Mewis A. The clinical-diagnostic role of antistreptolysin O antibodies.
Acta Clin Belg. 2011; 66: 410-5.

Borschmann ME, Berkowitz RG. One-off streptococcal serologic testing in young children with
recurrent tonsillitis. Ann Otol Rhinol Laryngol. 2006; 115: 357-60.

Kotby AA, Habeeb NM, Ezz El Elarab S. Antistreptolysin O titer in health and disease: levels and
significance. Pediatr Rep. 2012; 2: 4.

Shet A, Kaplan EL. Clinical use and interpretation of group A streptococcal antibody tests: A
practical approach for the pediatrician or primary care physician. Pediatr Infect Dis ]. 2002; 21:
420-30.

Kaplan EL, Rothermel CD, Johnson DR. Antistreptolysin O and anti-deoxyribonuclease B titers:
normal values for children ages 2 to 12 in the United States. Pediatrics. 1998; 101: 86-8.

Steer AC, Vidmar S, Ritika R, Kado ], Batzloff M, Jenney AW et al. Normal ranges of streptococcal
antibody titers are similar whether streptococci are endemic to the setting or not. Clin Vaccine
Immunol. 2009; 16: 172-5.

Kaplan EL, Rothermel CD, Johnson DR. Antistreptolysin O and anti-deoxyribonuclease B titers:
normal values for children ages 2 to 12 in the United States. Pediatrics. 1998; 101: 86-8.

Kim S, Lee YN. Asymptomatic infection by Streptococcus pyogenes in school children and
diagnostic usefulness of antideoxyribonuclease B. ] Korean Med Sci. 2005; 20: 938-40.

Mhalu FS, Matre R. Antistreptolysin O and antideoxyribonuclease B titres in blood donors and
in patients with features of non suppurative sequelae of group A streptococcus infection in
Tanzania. E Afr Med ]. 1995; 72: 33-6.

Mahendrappa KB, Rajendra. Upper limit of normal antistreptolysin-O titer in healthy school
children. Indian Pediatr. 2010; 47: 629.

Sethi S, Kaushik K, Mohandas K, et al. Anti-Streptolysin O Titers in Normal Healthy Children of
5-15 Years. Indian ] Pediatr. 2003; 40: 1068-71.

Karmakar MG, Venugopal V, Joshi L, Kamboj R. Evaluation and revaluation of upper limits of
normal values of anti-streptolysin O and anti deoxyribonuclease B in Mumbai. Indian ] Med Res.
2004; 119: 26-8.

Bosmansky K. Streptococcus antibodies in a rural population and in patients with inflammatory
rheumatic diseases. Z Rheumatol. 1985; 44: 213-7.

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 30/July 28, 2014 Page 8376



DOI: 10.14260/jemds/2014/3055

ORIGINAL ARTICLE

NAME ADDRESS EMAIL ID OF THE

AUTHORS: CORRESPONDING AUTHOR:
1. Anil Shetty Anil Shetty,
2. Vitus D’Silva Associate Professor,
Department of Pediatrics,
PARTICULARS OF CONTRIBUTORS: Father Muller Medical College and Hospital,
1. Associate Professor, Department of Kankanady, Mangalore-575002.
Paediatrics, Father Muller Medical College. Email: anilshettyk@hotmail.com

2. Junior Resident, Department of Paediatrics,

Father Muller Medical College. Date of Submission: 07/07/2014.

Date of Peer Review: 08/07/2014.
Date of Acceptance: 15/07/2014.
Date of Publishing: 23/07/2014.

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 30/July 28, 2014 Page 8377



