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ABSTRACT 

Objective: To investigate into the pattern of joint engagement along with the laboratory markers in Juvenile Idiopathic 
Arthritis (JIA) amongst the Pakistani cohort. 
Study Design: Cross-sectional study. 
Place and Duration of Study: Pak-Emirates Military Hospital, Rawalpindi Pakistan from Dec 2023 to Dec 2025. 
Methodology: Demographic profile, clinical, and serological statistics were collected focusing on joint distributions, 
autoimmune biomarkers, inflammatory parameters and treatment strategies. Statistical tests were performed to equate these 
variables among patient subgroups.  
Results: A total of 151 pediatric patients with Juvenile Idiopathic Arthritis (JIA) were included in the study. Polyarticular 
disease was the most common pattern of joint involvement (64.2%), followed by oligoarticular (33.8%) and monoarticular 
(2.0%). Antinuclear Antibodies (ANA) were the most frequently detected serological marker (13.2%), followed by Anti-Cyclic 
Citrullinated Peptide (Anti-CCP, 12.6%), Human leukocyte Antigen B27 (HLA-B27, 4.0%), and Rheumatoid Factor (2.6%). 
Growth retardation was observed in 26.5% of patients, while uveitis was seen in 2.6%. Methotrexate was the predominant 
treatment modality (69.5%). Significant differences were observed in Erythrocyte Sedimentation Rate (ESR, p=0.025), C-
Reactive Protein (CRP, p=0.006), and Anti-CCP antibody positivity (p<0.001) across joint patterns, while other serological 
markers showed no significant association. 
Conclusion: Polyarticular disease was the most common pattern of joint involvement, followed by oligoarticular and 
monoarticular. Antinuclear Antibodies were the most frequently detected serological marker, followed by Anti-Cyclic 
Citrullinated Peptide, Human leukocyte Antigen B27, and Rheumatoid Factor. 
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INTRODUCTION 

Juvenile idiopathic arthritis (JIA) is a chronic 
rheumatologic disease in children, characterized by 
persistent inflammation of joints.1 The reported 
incidence worldwide ranges between 1.6 and 23 per 
100,000 children. Depending on the geography, 
inheritance pattern and methodological variables, the 
prevalence varies from 3.8 to 400 per 100,000 
children.2,3 Almost 10–20% of JIA cases globally are 
complicated by uveitis, which contributes to be a 
leading cause of visual morbidity among this 
population.4 

Regional data highlights significant phenotypic 
variation across South Asia. In Pakistan, polyarticular 
JIA was the most frequent subtype (54%), with a mean 
onset of 6.45 years and low ANA positivity (16%).5 
Conversely, other studies identify Enthesitis-Related 

Arthritis (ERA) as the leading subtype (33.7%), with 
multicentric data showing 80% knee involvement 
predominantly in males.6-8 There is a vital gap in 
comprehensive local data elucidating specific patterns 
of disease manifestation, especially pertaining to joint 
involvement, ocular complications like uveitis, and 
exclusive autoimmune profiles. Without this regional 
data health care provider struggle to deliver precise 
and personalized therapeutic plans for their patients. 
Therefore, there is a crucial requirement to 
comprehensively analyze as well as map the articular 
burden and laboratory findings within this zone to 
effectively tailor interventions and augment the 
patients overall quality of life.9  

This study aimed to enhance understanding the 
interrelationship of different factors to unfold disease 
behavior in our population of this age group which 
can ultimately contribute local evidence to the 
international database creating a more holistic 
knowledge.  Therefore, it is designed to demarcate the 
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frequency, clinical characteristics, autoimmune 
biomarkers and correlation of uveitis among Pakistani 
children with JIA.  

METHODOLOGY 

This cross-sectional study was conducted at Pak-
Emirates Military Hospital Rawalpindi, Pakistan 
spanning a period from Dec 2023 to Dec 2025. The 
study adhered to ethical guidelines and obtained 
institutional approval (vide letter A/28/EC/2/24 
dated Nov 2023).  

Inclusion Criteria: Juvenile patients of either gender, 
up to 16 years of age, diagnosed with JIA, 
encompassing various disease subtypes (polyarticular, 
oligoarticular, and monoarticular etc.), and having 
accessible clinical, serological, and treatment details 
for data scrutiny were included. 

Exclusion Criteria: Patients with JIA mimickers 
(leukemia/ malignancy or autoinflammatory diseases 
or hereditary conditions), and those with prior 
treatment were excluded. 

Sample size was calculated using WHO sample 
taking a reported prevalence of JIA of 20/100,000.10 

In-depth baseline demographic data, comprising 
of age, gender identity, and geographical distribution, 
was documented for each participant. Clinical 
parameters like age at disease onset, joint involvement 
pattern (polyarticular, oligoarticular, monoarticular), 
and concomitant disease related complications such as 
growth retardation and refractory disease were also 
documented. 

Serum samples were collected from all 
participants for laboratory scrutiny, to evaluate and 
validate disease specific autoimmune biomarkers, 
including Rheumatoid Arthritis Factor (RA-F), 
Antinuclear Antibodies (ANA), Human Leukocyte 
Antigen B27 (HLA-B27), and Anti-Cyclic Citrullinated 
Peptide (Anti-CCP) antibody. These parameters were 
detected by employing standardized assays. The 
frequencies of positive and negative outcomes were 
duly archived. 

Inflammatory markers comprising of Erythrocyte 
Sedimentation Rate (ESR) in first hour, and 
Quantitative C-Reactive Protein levels were quantified 
to gauge the magnitude of systemic inflammation. 
Detailed information regarding the treatment 
regimens dispensed was compiled, including 
methotrexate (MTX), sulphasalazine, leflunomide, 
hydroxychloroquine, and corticosteroid use, 

administered either as monotherapy or in 
combination. 

Data was analyzed using Statistical Package for 
Social Sciences (SPSS) version 22. Normality of data 
was checked by using Kolmogorov-Smirnov test. Age, 
age at disease onset, CRP, ESR were non-normally 
distributed, and represented by median (IQR). 
Qualitative data (gender, province, serological 
markers, disease complication and treatment) was 
presented using percentage and frequency. Chi-square 
test (for qualitative variables) and Mann Whitney U 
test (for normally distributed quantitative data) were 
applied. A p-value of ≤0.05 was considered statistically 
significant 

RESULTS 

A total of 151 pediatric patients with Juvenile 
Idiopathic Arthritis were included. Median age was 
10.0 (13.0 – 7.0) years, with 74(49.0%) females and 
77(51.0%) males. Median age at disease onset was 7.00 
(10.0–4.0) years, and majority of patients (n=91, 60.3%) 
belonged to Punjab shown in Table-I. Polyarticular 
joint involvement was the most common pattern 
observed in 97 patients (64.2%) followed by 
oligoarticular involvement (n=51, 33.8%) and 
monoarticular was seen only in 3 patients (2.0%), as 
shown in Figure-1. Median Erythrocyte Sedimentation 
Rate (ESR) was 40.0 (60.0 – 23.0) mm at 1st hour, while 
median C reactive protein levels were 18.0 (39.0 – 4.0) 
mg/L. However, Rheumatoid Arthritis Factor 
Positivity was observed in 4 (2.6%) patients, Anti-
Nuclear Antibodies were positive in 20(13.2%) patients 
were positive in 20(13.2%) patients, Human Leucocyte 
Antigen B27 (HLA-B27) positivity was detected in 6 
(4.0%) patients, and Anti-Cyclic Citrullinated Protein 
(Anti-CCP) antibody positivity was found in 19 
(12.6%) patients. Regarding disease-related 
complications, growth retardation was present in 40 
(26.5%) patients, while uveitis was identified in 4 
(2.6%) patients (Table-II). Furthermore, methotrexate 
was the most commonly prescribed treatment 
modality, administered to 105(69.5%) patients. 
Combination therapy with methotrexate and 
leflunomide was used in 15(9.9%) patients followed by 
hydroxycholoroquine in 12(7.9%) patients. 
Sulphasalazine monotherapy was received by 8(5.4%) 
patients, while steroids were used in 7(4.7%) patients. 
The combination of methotrexate and sulphasalazine 
was the least frequently prescribed regimen, utilized 
in 4(2.6%) patients, as shown in Table-III.  
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There was no significant difference in age of 
disease onset (p=0.195), Rheumatoid Arthritis Factor 
positivity (p=0.319), Anti-Nuclear Antibody positivity 
(p=0.719), or HLA-B27 positivity (p=0.176) among the 
joint patterns. In contrast, ESR (p=0.025), CRP 
(p=0.006), and Anti-CCP antibody positivity (p<0.001) 
showed statistically significant differences across the 
joint involvement groups, as shown in Table-IV. 
 

 

Figure-1: Percentage of Joint Involvement (n=151) 
 

Table-I: Demographic Characteristics of Study Participants 
(n=151) 

Variables Categories Values  

Age (years) Median (IQR) 10.0(13.0 – 7.0) 

Gender 
Male 77(51.0%) 

Female 74(49.0%) 

Age at disease onset Median (IQR) 7.0(10.0 – 4.0) 

Province 

Punjab 91(60.3%) 

Khyber 
Pakhtunkhwa 

39(25.8%) 

Azad Jammu and 
Kashmir 

9(6.0%) 

Sindh 6(4.0%) 

Gilgit Baltistan 6(4.0%) 

 

Table–II: Inflammatory Markers, Serological Profile, and Disease-Related 
Complications among Pediatric Patients with Juvenile Idiopathic Arthritis (n = 
151) 

Variables Categories Values  

Inflammatory Markers 

ESR (mm) Median (IQR) 40.0(60.0 – 23.0) 

CRP mg/L Median (IQR) 18.0(39.0 – 4.0) 

Serological Markers 

Rheumatoid Arthritis 
Factor 

Positive 4(2.6%) 

Negative 147(97.4%) 

Anti-Nuclear Antibodies 
Positive 20(13.2%) 

Negative 131(86.8%) 

Human Leucocyte 
Antigen B27 

Positive 6(4.0%) 

Negative 145(96.0%) 

Anti- Cyclic 
Citrullinated Protein 
antibody 

Positive 19(12.6%) 

Negative 132(87.4%) 

Anti-Nuclear Antibodies 
Positive 20(13.2%) 

Negative 131(86.8%) 

Disease Complication 

Growth retardation 
Positive 40(26.5%) 

Negative 111(73.5%) 

Uveitis 
Positive 4(2.6%) 

Negative 147(97.4%) 

 

Table-III: Treatment Modalities used among Patients with 
Juvenile Idiopathic Arthritis (n=151) 

Treatment Modality n (%) 

Methotrexate 105(69.5%) 

Methotrexate + Sulphasalazine 4(2.6%) 

Methotrexate + Leflunomide 15(9.9%) 

Hydroxycholoroquine 12(7.9%) 

Sulphasalazine 8(5.4%) 

Steroids 7(4.7%) 
 
 

Table-IV: Comparison of Age and Inflammatory Markers 
Among Different Joint Distributions (n=151) 

Parameter 

Joint Pattern n(%) 

p value Oligoarticular 
(n=51) 

Polyarticular 
(n=97) 

Monoarticular 
(n=3) 

Age of disease 
onset in years, 
Median (IQR) 

7.0 (11.0–4.0) 6.5 (9.0–3.0) 10.0 (10.0–10.0) 0.195 

Inflammatory Markers 

ESR (mm), 
Median (IQR) 

40.0 (60.0 – 20.0) 44.0 (60.0–27.0) 80.0 (80.0–80.0) 0.025 

CRP (Q) 
mg/L, Median 
(IQR) 

15.0 (25.0 – 4.0) 20.0 (56.0–11.0) 45.0 (45.0– 45.0) 0.006 

Serological Markers 

Rheumatoid 
Arthritis 
Factor 

0(0.0%) 4(4.1%) 0(0.0%) 0.319 

Anti-Nuclear 
Antibodies 

7(13.7%) 13(13.4%) 0(0.0%) 0.719 

Human 
Leucocyte 
Antigen B27 

0(0.0%) 6(6.2%) 0(0.0%) 0.176 

Anti- Cyclic 
Citrullinated 
Protein 
antibody 

3 (5.9%) 13(13.4%) 3(100.0%) <0.001 

*ESR: Erythrocyte Sedimentation Rate, CRP (Q): C–Reactive Protein (Quantitative) 
 

DISCUSSION 

The results from this study provide a detailed 
layout of the clinico-demographic variables of Juvenile 
Idiopathic Arthritis (JIA) within a Pakistani cohort, 
illuminating predominantly polyarticular joint 
involvement in 64.2% of the 151 participants which is 
in contrasts with results from the Middle East and 
Africa, where Al-Mayouf et al. reported the 
oligoarticular pattern to be the most frequent.7 The 
median age of onset in our population was 7.0 years, 
which is earlier than the one reported in English 
studies by Costello et al. at 9 years.8 Furthermore, our 
data showed a higher prevalence in males at 51.0% 
compared to females at 49.0%, diverging from the 
female-heavy demographics typically reported in 
Western cohorts.  

In our study, median age was also found to be 
10.0 years, whereas most of the patients belonged to 
Punjab region. Shiff et al. found an overall decrease in 
prevalence and incidence of JIA among Canadian 
population.9  

Lovell et al. from Cincinnati reported an 
increased incidence of autoimmune diseases in 
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patients with JIAClick or tap here to enter text..11 
Consolaro et al. reported systemic arthritis as the most 
widespread presentation in Southeast Asians, while 
oligoarticular involvement was common in Northern 
Europeans.12 Our study suggests a significantly higher 
articular burden in the Pakistani pediatric population. 

Serological analysis depicted that 13.9% of 
patients were positive for ANA and 14.6% for Anti-
CCP. This data is notably lower than the one reported 
by Khodra et al. in Alaska, where 56% were ANA 
positive. Similarly, uveitis and use of biological 
therapy was more prevalent in northern Europe 
whereas both were uncommon in Asia. These findings 
are in accordance with the findings of our study,13 in 
which uveitis was found only in one patient and most 
of the patients were on methotrexate. Khodra et al. also 
found oligoarticular pattern to be more common, with 
a high prevalence of enthesitis-related arthritis.13 Over 
97% of patients in our study were negative for 
Rheumatoid Factor (RF), which is in accordance with 
Bansal et al., who concluded that rheumatoid factor 
usually lacks in this cohort.14 Studies by Ramanan et 
al., suggest biological therapies like tocilizumab or 
baricitinib for refractory cases, our cohort relied 
primarily on conventional synthetic DMARDs, with 
only 9.9% of patients using a Methotrexate and 
Leflunomide combination,15,16 Meerwijk et al. in their 
mini-review also suggested an early screening and 
early intervention in patients with uveitis and JIA, to 
prevent vision loss.17  

Treatment in our cohort was subjugated by 
methotrexate monotherapy at 69.5%, which is in 
concordance with the 2019 American College of 
Rheumatology guidelines, recommending 
methotrexate due to its time-tested evidence base. 
Furthermore, these guidelines suggested moderate 
evidence of leflunomide and adalimumab in patients 
with juvenile idiopathic arthritis. They also 
recommended conditional use of methotrexate over 
leflunomide due to more prevalent use of 
methotrexate and more studies done on it.18 These 
findings highlight the need for tailored interventions 
in the Pakistani population, though the study's scope 
is limited by a short duration and the absence of long-
term follow-up. 

Apropos of inflammatory markers, our cohort 
had a median ESR of 36.6 mm/hour with polyarticular 
patients exhibiting a higher median ESR of 44.0 
mm/hour compared to 40.0 mm/hour in 
oligoarticularones which was statistically significant 

(p=0.025). This finding is contradictory to 
Kavadichanda et al., who associated higher ESR levels 
with HLA-B27 positivity, while in our study, the mean 
ESR was interestingly higher in HLA-B27 negative 
patients.19 Mitra et al. recommended ultrasonography 
as a useful tool in patients of JIA.20   

We recommend larger, multicentric studies along 
with longer duration and follow up. Future long-term 
and large-scale studies focusing on better 
understanding of treatment responses and genetic 
predispositions within various JIA subgroups in 
Pakistani juvenile cohort are indispensable for 
optimizing understanding and designing personalized 
management protocols for this deforming condition. 

LIMITATIONS OF STUDY  
Limitations of our study include comparatively shorter 

study period and unavailability of long-term follow-up.  
CONCLUSION 

This study highlights the essential insights into the 
diverse clinical presentations, autoantibody phenotype and 
treatment algorithms observed in Pakistani JIA cohort. 
Decoding these multidimensional facets is instrumental in 
tailoring targeted management tactics as well as optimizing 
patient outcomes with the aim of mitigating disease-
associated sequelae such as uveitis and stunted growth. 
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