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ABSTRACT 

Juvenile idiopathic arthritis (JIA) is the most common rheumatologic disease in pediatric age group. Mycobacterium 
tuberculosis infection (TB) is an important cause of mortality and morbidity in patients with inflammatory rheuma- 
tologic disease. The objective of this study is to determine to what extent active disease and use of drugs in JIA affects 
response to PPD skin test and thus to investigate the significance of PPD skin test in the diagnosis of latent TB. 77 chil- 
dren diagnosed with JIA according to ILAR diagnostic criteria and routinely followed by our rheumatology clinic were 
included in the patient group. Patients were grouped according to subtypes of disease, activity status and drugs they 
used. Control group was formed from 58 healthy children. PPD skin test was applied to each subject and the number of 
BCG scars of all cases was recorded. We found no significant difference in PPD induration diameters between JIA and 
control group (p > 0.05). The number of BCG scar is similar in both groups. In the control group, age and number of 
BCG scars and PPD skin test diameter are positively correlated. But there is no such significant relationship in patients 
with JIA (p > 0.05). PPD induration diameter of patients with active disease is significantly shorter than patients in re- 
mission (p > 0.05). PPD induration diameter of patients treated with steroid and disease modifying anti-rheumatic drug 
(DMARD) and underwent remission were not significantly different from the control group. When compared with pa- 
tients using other drugs, patients on remission using steroid and DMARD have shorter PPD induration diameter. Activ- 
ity of disease and drugs used (steroid, DMARD) affects PPD response. In the diagnosis of latent TB, normal range of 
PPD diameter in healthy child changes in JIA patient with active disease. That the PPD diameter is shorter than normal 
range could indicate underlying TB infection. This fact should be considered in the follow-up of the patients with JIA. 
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1. Introduction 

Juvenile idiopathic arthritis (JIA) is the most common 
rheumatologic disease of childhood. In the treatment of 
acute period control of inflammation, prevention of de- 
formities and protection of joint functions is targeted, 
while limitation of complications of disease and treat- 
ment, to provide normal growth and development, reha- 
bilitation of patient and education of family is purposed 
in a long period. Extra-articular involvement is common in 
JIA [1,2]. Th1 cells are predominant in its pathogenesis. 
Mycobacterium tuberculosis infection commonly seen in 
patients with inflammatory rheumatoid disease is an im- 
portant cause of mortality and morbidity. Though the 
diagnostic techniques of tuberculosis proceed everyday  

because of the fact that both these techniques are expen- 
sive and there is no consensus about the sensitivity, PPD 
is still important in the diagnosis of tuberculosis. PPD 
reaction is a typical delayed hypersensitivity reaction and 
its formation requires normal T cell functions. Since Th1 
cells play an important role in JIA pathogenesis, JIA pa- 
tients are expected to show higher PPD response with 
respect to healthy children. However, there are investiga- 
tions on the suppression of delayed hypersensivity re- 
sponse in adults with rheumatoid arthritis (RA) [3], but 
there are no reports in the literature of similar studies in 
children with JIA. Immunosuppression due to disease or 
drugs used in the treatment of disease (steroid etc.) could 
interfere with the PPD reaction and cause difficulty in the 
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detection of the infection. 
In our study, we aimed to evaluate to what extent ac- 

tive disease and immunosuppressive drug use affect PPD 
response so to detect the role of PPD test in the diag- 
nosis of latent tuberculosis. 

2. Material and Method 

2.1. Study Group 

77 children (average age 11.9 ± 4.33) who are regularly 
followed in our rheumatology outpatient clinics because 
of JIA diagnosed according to ILAR criteria and 58 
healthy children (average age 11.9 ± 4.33) followed by 
our healthy child outpatient clinic as a control group are 
taken into our study group. The children with JIA are 
categorized into three groups as remission without medi- 
cation, remission with medication and active. There were 
31 patients (40.3%) in the remission without medication 
group, 39 patients (50.6%) in the remission with medi- 
cateon and seven patients (9.1%) with active disease. The 
patients in the remission group are the one who do not 
have any JIA related complaints in the last six months 
and whose CHAQ scores were less than 0.5. The active 
patients had JIA related complaints in the last six months 
and their CHAQ scores were more than 0.5. The patients 
with JIA are grouped into subtypes of this disease: Seven 
of them had systemic JIA, 34 had oligoarticular JIA, 26 
had polyarticular JIA and 10 had enthesitis related arthri-
tis.  

Besides that, the patients were categorized according 
to the medication they were taking. 26 of JIA patients 
were taking DMARD (disease modifying anti-rheumatic 
drugs), 17 both DMARD and steroid and 2 anti-TNF. 
Tuberculin skin test with the Mantoux method were ap- 
plied intradermally to all cases and their number of BCG 
scars were recorded. 

For this study ethical approval is taken from Ethic 
Committee of Goztepe Teaching and Research Hospital. 

2.2. Tuberculin Skin Test 

Tuberculin Skin Test was made by applying 5TU PPD 
intradermal solution to the volar surface of the left front 
arm with a tuberculin injector. For the sake of standardi- 
zation, these tests were applied and evaluated by the 
same doctor. The emergence of 6 - 10 mm papule around 
the injection area was accepted as the sign of correct ap- 
plication of the test. The longest diameter of the endur- 
ance around the injection area was measured and re- 
corded after 72 hours with the pencil method. 

2.3. Statistical Analysis 

The results of this study were evaluated using NCSS 

2007 & PASS 2008 Statistical Software (Utah, USA). 
Since PPD measurements did not show normal distribu- 
tion, Kruskall Wallis test was applied in the group com- 
parisons besides descriptive statistical methods (average, 
standard deviation). In the detection of the differentiating 
group and evaluations according to two groups, Mann 
Whitney U test was used. In the PPD correlations, Spear- 
man correlation analysis was utilized. In the quailtative 
data comparison, chi-square test was applied. The results 
were evaluated in the confidence range of 95% and sig-
nificance p < 0.05 level. 

3. Results 

There was no significant difference in the age, gender 
and BMI of both groups. When PPD induration values of 
JIA and control groups were compared, no statistical 
significant difference was found (p > 0.05). The number 
of BCG scars showed similar distribution in both groups. 
In the healthy group, positive correlation and significant 
relation (p < 0.05) were seen between PPD induration, 
age and BCG scars. In the JIA group, the effect of age 
and number of BCG scars on PPD was not found. More- 
over, there was not found a significant relation between 
PPD values, JIA subtypes and follow-up period (p > 
0.05). According to disease activity state, PPD induration 
values showed significant difference. The significance 
was due to the active group. PPD values of the active 
group were significantly lower than the ones of the re- 
mission patients. The PPD values of the patients in re- 
mission who had been treated with the combination of 
DMARD and methylprednisolone were lower than the 
ones treated with other medication. Furthermore, the 
PPD values of the patients in remission and active pa- 
tients who take both DMARD and methylprednisolone 
didn’t show a significant difference (p > 0.05). The pa- 
tients who take both DMARD and methylprednisolone 
even though they were in remission have lower PPD 
values similar to results of active patients. 

4. Discussion 

Tuberculosis with the incidence rate of 34/100,000 in 
Turkey is a common disease [4]. It is recommended that 
BCG vaccines be made at the early age and screening be 
conducted with PPD tests on the healthy children in the 
societies with high tuberculosis incidence [5]. PPD reac- 
tion is a typical delayed hypersensitivity reaction and its 
formation depends on the normal T cell functions. The 
most important feature of JIA is inflammatory synovitis. 
In the diseases with the defected T cell functions such as 
JIA, PPD reaction can be affected and it can cause low 
sensitivity in the detection of latent TB infection. More- 
over, immunosuppressive treatment used in these patients 
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creates an extra ambiguity in the PPD evaluation.  
When the induration values of both JIA and healthy 

cases are compared in our study, a statistically significant 
difference was not detected. In the literature, a similar 
study was conducted to the rheumatoid arthritis cases by 
Wolfe et al. and the percent of PPD positivity was found 
as 9.2% [6]. When this rate is compared to the rates in 
the US population, it is found that PPD response didn’t 
decrease in the rheumatoid arthritis patients. Many stud- 
ies in the literature have shown that the infection rate 
increased in healthy children with the age [7,8]. Fur- 
thermore, the conducted studies found out that the vac- 
cines in older ages caused larger indurations [9,10]. Many 
studies reported out that there is a positive correlation 
between PPD reaction and number of BCG scars [11-13]. 
In our study, similar to literature results PPD induration 
values went up in the control group as their age and 
number of BCG scars increased. On the contrary, the fact 
that PPD responses are not affected by these factors in 
patients with JIA can be caused by a possible defect in 
the late hypersensitivity reactions. 

According to disease activity state (remission without 
medication, remission with medication and active), PPD 
induration diameter ratios show significant difference (p 
< 0.05). The significance was caused by the active group. 
PPD values of the active group were significantly lower 
than the ones of the remission patients (p < 0.05). There 
was no significant difference between PPD responses of 
patients in remission with medication and without medi- 
cation. In the study of Waxman et al., rheumatoid arthri- 
tis patients were grouped into anergic and reactive cate- 
gories according to their responses to the skin test with 
specific allergens. During these tests, it was found that 
there was no difference in disease activity between these 
two groups but anergic patients had longer active disease 
period [14]. 

The purpose in the comparison of medication used by 
patients in remission is to determine the effects of medi- 
cation and activation on the immune system while keep- 
ing the effect of the disease. The average PPD induration 
diameters of the remission cases treated with the combi- 
nation of DMARD and methylprednisolone have statis- 
tically lower significance than the cases treated only with 
DMARD. The purpose of the comparison of the patients 
in remission using medication to the active patients is to 
explore the effect of activation of the disease on the im- 
mune system. The PPD induration values of the patients 
in remission with medication who take DMARD and 
methylprednisolone and active patients who take the 
same medication didn’t show significant difference. We 
can deduce from our study that disease activation affects 
PPD response and the cases in which methylprednisolone 
and DMARD were taken even though they are in remis- 

sion delayed hypersensitivity is affected as much as the 
effect of the disease activation. 

In the literature, there are many publications with 
many different results which investigated the effects of 
immune suppressive medications especially methylpred- 
nisolone on the PPD response. In the Hoeyeraal’s study 
where the patients who took 7.4 mg/day of methylpred- 
nisolone were investigated, the PPD responses of the 
patients who took methylprednisolone were compared to 
the ones who did not take it. That study did not find any 
significant difference [15]. In the Hayes et al. study, 
similarly the same results were found out for the RA pa- 
tients taking prednisone [16]. On the contrary to these 
results, Helliwell et al. compared the PPD responses of 
50 RA and 50 healthy cases and found out that immune 
suppressive treatment was used more often for the RA 
patients with anergic [17]. In E. Kiray’s study, it was 
determined that neither the activity of the disease nor the 
use of corticosteroid and methotrexate affected the PPD 
response [18]. In I. Sezer’s study, the PPD responses of 
RA patients who were followed up without treatment 
were significantly higher than healthy cases and RA pa- 
tients who were taking DMARD and methylprednisolone. 
In addition to this exploration of that study, it detected 
that the factors which are responsible of pathogenesis of 
the disease suppressed the late hypersensitivity reaction 
independent from the treatment [19]. 

5. Conclusion 

JIA is a chronic disease of childhood period. The active- 
tion of the disease and the medications used (steroid and 
DMARD combination) affect the PPD responses and 
cause difficulties in the evaluation of latent TB. PPD re- 
sponses that are lower than cut-off values which are ac- 
ceptable for the healthy children with and without vac- 
cine can point out the underlying tuberculosis infection 
for the active JIA patients who are treated with methyl- 
prednisolone. 
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JIA: Juvenile idiopathic arthritis 
PPD: Purified Protein Derivative  
RA: Rheumatoid Arthritis 
ILAR: International League of Associations for Rheu- 

matology 
CHAQ: Childhood Health Assesment Questionnaire 
DMARD: Disease Modifying Anti-rheumatic Drugs 
TU: Turbidity Unit 
BMI: Body Mass Index 
BCG: Bacille Calmette-Guérin 
TB: Tuberculosis 
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