
Servet Delice,1 Riza Adaleti,2 Simin Cevan,3 Pinar Alagoz,4 Aynur Bedel,5 

Cagatay Nuhoglu,5 Sebahat Aksaray2

1Clinical Microbiology Laboratory, Kirklareli State Hospital, Kirklareli, Turkey
2 Clinical Microbiology Laboratory, Haydarpasa Numune Training and Research Hospital, Istanbul, Turkey
3Bolu Public Health Laboratory, Bolu, Turkey
4Sinop Public Health Laboratory, Sinop, Turkey
5 Department of Pediatrics, Haydarpasa Numune Training and Research Hospital, Istanbul, Turkey

ABSTRACT
OBJECTIVE: Anti-streptolysin O (ASO) and anti-DNase B (ADB) titers are used for the diagnosis of poststrep-
tococcal complications. Ranges of normal values of ASO and ADB titers vary, depending on age, population and 
different time intervals. Although many studies have been performed for  determination of the  ASO titer in our 
country, only a few studies have been conducted for specification the upper limit of normal for (ULN) ADB. In our 
study we aimed to determine the upper limit of normal of ADB antibody titers in children aged 5–15.

METHODS: One hundred and twenty one children  aged from 5–15 who were admitted to our outpatient clinic 
of Haydarpaşa Numune Training and Research Hospital with noninfectious reasons between November 2013 and 
March 2014 were included in the study. Patients who met the following criteria were included in the study; ab-
sence of streptococcal infection in the last three months in physical examination and/or no growth of group A, C, 
and G of beta-haemolytic streptococci in throat culture, normal ranges of ASO and C reactive protein (CRP) levels. 
All serum samples were analyzed collectively by nephelometric method. The upper limit of normal value for anti-
DNase B has been defined by separating the upper 20% from the lower 80% of all measurements.

RESULTS: Anti-DNase B antibody levels were ranged between 50–576 IU/ml and its upper limit was 219.2 IU/ml. 
When analyzed according to age groups, anti-DNase B antibody levels in the group aged between 5–10, ranged 
between 50–576 IU/ml and its upper limit was 212.2 IU/ml, anti-DNase B antibody levels in the group aged  
10–15, ranged between 50–408 IU/ml and its upper limit was 231.2 IU/ml (p=0.008).

CONCLUSION: Based on our results, upper normal values ADB antibody showed variations with age in our re-
sults. Therefore national reference values should be detected by more comprehensive studies.
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Detection of upper limit of normal values 
of anti-DNase B antibody in children’s age 
groups who were admitted to hospital with 
noninfectious reasons
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Among infections caused by Streptococcus pyo-
genes (S. pyogenes) acute tonsillopharyngitis, 

and skin infections have particular importance. 
Acute rheumatoid fever (ARF), and poststrepto-
coccal glomerulonephritis (PSGN) are two major 
suppurative complications developing after these 
infections. Acute glomerulonephritis develops af-
ter streptococcal pharyngitis or skin infection while 
ARA emerges after pharyngitis. In the diagnosis 
of these complications, clinical findings and results 
of the serologic tests is used, most frequently, mea-
surements of antistreptolysin-O antibody (ASO), 
and anti-DNase B (ADB) titers have been used. 
Eighty-five percent of the cases are either carri-
ers of group A beta hemolytic streptococci or they 
contract ASO during throat infection. Contrary to 
throat infections, in skin infections a weak ASO re-
sponse is elicited while ADB levels increase.

Therefore, in the diagnosis of these infections 
combined use of ASO and ADB is recommended. 
Since antibody levels in ASO and ADB tests change 
depending on some factors as patient’s age, type of 
bacterial population (M serotype of S.pyogenes), 
epidemiology, and methods of measurements, each 
population should determine their own normal an-
tibody titers at certain intervals [1]. In our country, 
despite numerous studies performed in various re-
gion and diverse age groups aiming at determina-
tion of normal ASO titers, limited number of stud-
ies investigating normal values of ADB titres have 
been conducted.

Therefore, in our study, we aimed to determine 
the upper limit of normal (ULN) value for ADB in 
children aged between 5–15 in our region.

MATERIALS AND METHODS

The study was performed in Microbiology Labo-
ratory of Haydarpasa Numune Training and Re-
search Hospital between November 2013 and 
March 2014. Before initiation of the investigation, 
approval was obtained from the Ethics Committee 
of Haydarpasa Numune Training and Research 
Hospital (KAEK 2013/KK/100).

A total of 121 children who were admitted to the 
outpatient clinics of pediatrics, for noninfectious 
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reasons were included in the study. For the investiga-
tion, additional blood samples were not withdrawn 
from patients and the study was realized with blood 
samples obtained for routine tests. The children in-
cluded in the study were questioned as for the pres-
ence of upper respiratory tract and skin infection 
experienced within the previous three months be-
fore initiation of the study. Children with a history 
of streptococcal infection or symptoms and signs of 
this infection were not included in the study.

Throat cultures were obtained from the children 
with suspect streptococcal infection contracted 
within the last three months. Thus, the patients 
with group A, C and G beta hemolytic streptococci 
colonization were not included in the study. Among 
infection markers, C-reactive protein (CRP) 
(Cardiophase®hs CRP system BNII/ BN proSpec, 
Siemens) was analyzed, and patients with levels 
above 0.8 mg/dl were excluded from the study. Lev-
els of ASO titers were measured collectively using 
automated nephelometric method (N latex ASL 
system BN2, Siemens Healthcare Diagnostics Inc. 
Newark USA). Children with higher serum ASO 
titers were excluded from the study.

Sera of patients without streptococcal infection 
or colonization and those with CRP (<0.8 mg/dl), 
and ASO titers (<200 IU/ml) within normal limits 
were separated, and kept at –70oC. Analysis of all 
serum samples were performed simultaneously. Lev-
els of ADB were measured using automated neph-
elometric immunoassays in line with the recom-
mendations of the manufacturing firm (Image 800, 
Nephelometry Array Systems, Beckman-Coulter 
Inc., USA). For statistical analysis NCSS (Number 
Cruncher Statistical System) 2007&PASS (Power 
Analysis and Sample Size) 2008 Statistical Soft-
ware (Utah, USA) program was used.

RESULTS

Serum anti-DNase B levels of 121 patients who 
met all specified criteria were analyzed. Sixty-four 
male (52.9%), and 57 female (47.1%) pediatric pa-
tients with a mean age of 8.88±3.2 (range 5–15) 
were included in the study. Titers of these children 
ranged between 50 IU/ml, and 576 IU/ml (mean, 



123.6±118.7 IU/ml) (Table 1). The distribution of 
ADB titers is graphically shown in Figure 1.

In our study, the children were evaluated based 
on their age groups as group 1 (5–10 yrs) and 2 
(11–15 yrs). When ULN for titers of ADB were 
calculated based on measurements of 80% of the 
samples,[2] ULN values for ADB titers in Groups 
1 and 2 were 212.2 IU/ml and 231.2 IU/ml, re-
spectively (Table 2).

When both groups were combined, ULN value 
for ADB were detected as 219.2 IU/mL.

DISCUSSION

Antibodies developing against streptococci as ASO, 
and ADB reach at high levels nearly 2–3 weeks af-
ter the onset of acute infection.

Since streptococcal complications also emerge 
2–3 weeks after the onset of acute infection, higher 
ASO and/or ADB titers will be detected in a single 
serum sample in most of the cases with ARA or 
PSGN.

Interpretation of antibody titers measured in a 
single serum sample depends on its upper limit of 

normal value. In the same community mean and 
ULN of ASO and ADB change with time.

The factors effecting recurrence rates of 
S.pyogenes infections also have an impact on ASO 
and ADB titers. Among these factors age of the pa-
tient, the incidence of GABHS in the patient’s en-
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  Min.-Max. Mean±SD

Age (year) 5–15 8.88±3.2
ADB (IU/mL) 50–576 123.60±118.7

  n† %

Age (year)
 5–10 85 70.2
 11–15 36 29.8
Gender
 Male  64 52.9
 Female 57 47.1

ADB: Anti-DNaseB; Min.: Minimum; Max.: Maximum; SD: Standard 
deviation; †Number of serum samples.

Table 1. Mean ADB values among healthy children 
aged 5–15 years

Figure 1. Graph demonstrating the distribution titers of ADB antibodies.
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vironment, and GABHS M serotypes lead the way.
Therefore, conduction of healthy population in-

vestigations is recommended to determine ULNs. 
Antistreptolysine–O and ADB titers should be 
evaluated based on upper limits of normal deter-
mined for the population in question, and these val-
ues should be updated periodically [1].

Since higher CRP titers are associated with 
many etiologies, they can also be related to strepto-
coccal infections, so that groups of patients excluded 
from study. Levels of ASO titers increase in groups 
A, C, and G streptococcal infections and also it can 
rise in multiple myeloma, hypergammaglobinemia 
or higher levels of rheumatoid factor [3]. Consider-
ing the possible presence of a recently experienced 
streptococcal infection in our patient, we found it to 
be appropriate to exclude the patient with a higher 
ASO level from the study.

In our study, levels of ADB titers in children 
aged 5–15, ranged between 50 IU/ml, and 576 
IU/ml (mean, 123.6 IU/ml, and median, 50 IU/
ml). Upper limit of normal ADB value was cal-
culated as 219.2 IU/ml. When the patients were 
evaluated based on age groups, ADB levels in age 
group of 11–15, were detected to be significantly 
higher when compared with the age group of 5–10 
(p=0.008). In studies performed both in our coun-
try and abroad, different reference values were ob-
tained as ULN values of ADB.

However in most of the studies, ULN of ADB 

has been determined as 200–240 IU/ml in compli-
ance with our study results [4, 5, 6, 7]. In most of the 
studies upper limit of normal has been accepted as 
the value discriminating between the highest 20%, 
and the lowest 80% of the values after measurement 
of antibody titers.

In a study performed in USA, Klein et al. report-
ed ULN values of ADB as 60 IU/mL, 170 IU/ml, 
and 85 IU/ml in the preschool period, school age 
and in adults, respectively [8].

In a study conducted by Kaplan et al. investigat-
ed levels of ADB titers in 1131 pediatric patients 
aged 2–12 in different region of the USA. In this 
study ULN value of ADB antibody titers was de-
tected as 640 IU/ml, and increases in ADB titers 
were observed with aging [9].

In a study conducted by Johnson et al. [10] in 
USA, 160 children aged between 5–16 were fol-
lowed up for 2 years. Many universities provided 
material for this study the authors detected po-
tential increases in ASO and ADB titers without 
emergence of clinical manifestations of GABHS. 
In this study, ULN for ADB was indicated as 640 
IU/ml. In a study performed by Lütticken et al. in 
Germany, ULN value of ADB was found to be 240 
IU/ml [4].

Although poststreptocccal complications has 
been seen in almost every geographic region in the 
world, they are most frequently seen in African 
countries, Brasil, Central South Asia, and Sub-
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  Age (year)  p

  5–10 years 11–15 years

ADB (IU/ml)
 Min.-Max. (Median) 50–576 (50)  50–408 (102.8) 
 Mean±SD 117±123.8 137.2±104.8
 Geometric mean 82.6 107.1
 ULN (IU/ml) 212.2 231.2 0.008**

ADB: Anti-DNase B; Min.: Minimum; Max.: Maximum; SD: Standard deviation; ULN: Upper limit of normal value; **p<0.01; 
Mann Whitney U-test.

Table 2. ADB titers according to age groups



saharan African countries. Besides, aborigines in 
Australia, people living in New Zealand, and Pa-
cific Islands have higher incidence rates. Therefore, 
in investigations performed in these regions higher 
ADB titers were encountered. In their study pub-
lished in the year 2009, Steer et al. [11] investigated 
adult, and pediatric populations in Fiji islands in 
the Pacific Ocean. ADB titers were measured using 
nephelometric method in serum samples of chil-
dren who had not contracted GABHS infection, 
and ULN value for ADB in the age group of 5–14 
was detected as 499 IU/ml. In the same investiga-
tion, median value for ADB titer was determined 
as 265 IU/ml in the adult age group (>35 yrs), and 
a dramatic decrease in ADB titers with aging was 
indicated.

In India, Karmarkar et al. [5] investigated titers 
of ADB at 10 year intervals between 1991–1992, 
2001–2002 and did not detect any change in ULN 
values of ADB titres. In this research upper limit of 
normal value of ADB was indicated as 200 IU/ml.

In a study conducted by Zaman et al. and pub-
lished in the year 2002 [12] in Bangladesh ADB 
values were analyzed in 361 healthy children aged 
between 5–14 using a microtiter method. They 
found, geometric mean, and ULN values of ADB as 
222 IU/ml, and 340 IU/ ml, respectively.

In an investigation performed by Wang SH, and 
Huang ZD, upper limit of normal in school-aged 
children, and adults were found to be 240 IU/mL, 
and 160 IU/mL, respectively [6].

Two studies which investigated ADB titers in 
our country have striked our attention. In a study 
per-formed by Ince et al. in Ankara between August 
1999, and August 2000, ADB titers were analyzed 
in the sera of 230 children whose throat cultures 
had not demonstrated, group A, C and G beta he-
molytic streptococci using DNA enzymatic cleav-
age assays. In their study geometric means, and 
ULNs for ADB titers were detected as 72 and 200 
todd units/ml, respectively. Their measured ULNs 
were compatible with ours. Still in the same study, 
increase in mean ADB titers were detected up to 12 
years of age, and maximum levels were reported in 
children between 10–12 [7].

In a multicentered study conducted in Istanbul 
by Eren et al. [13] between December 2002, and 
March 2003, ADB was measured using a nephelo-
metric method, ULN values of ADB were detected 
as 170 IU/ml in the age group of 0–4 and 480 IU/
ml in the age group 5–19. ULN of ADB was 340 
IU/ml in adults aged 20 years and over.

In conclusion, based on our data, we can say that 
upper limits of normal ADB values vary according 
to patient’s age and geographic region. Our study 
with a group of limited number of patients, ad-
mitted to our hospital with noninfectious reasons 
will not certainly represent all healthy population. 
Therefore, in order to determine our own reference 
values, we think that it will be appropriate to ex-
pand the study including healthy populations in the 
kindergartens, schools and different age groups in 
all regions of our homeland at regular intervals.
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