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Abstract
Objectives The objective of this study is to investigate extraarticular manifestations (EAMs) in patients with juvenile idi-
opathic arthritis (JIA) and assess their impact on health-related quality of life (HRQoL) among these patients.
Methods This cross-sectional analytic study was carried out on 117 patients with JIA. EAMs were identified clinically by 
history and examination. Sicca symptoms, peripheral neuropathy, enthesitis, and skin lesions were picked up during clinical 
examination. Pulmonary involvement was evaluated by high-resolution CT chest. Patients were assessed by abdominal ultra-
sonography to assess the size of liver and spleen. Atlantoaxial subluxation was evaluated by cervical spine x-rays. Patients 
were evaluated by Pediatric Quality of Life Inventory-4 (PedsQL-4) and PedsQL-3 arthritis module.
Results The median age of patients was 14 years with a median disease duration 4 years, 82.9% were females. Of the studied 
117 JIA patients, 85 patients (72.6%) had at least one EAM. Persistent fatigue (51.3%) was the most prevalent EAM, followed 
by recurrent skin rash (16.2%), enthesitis (15.4%), recurrent fever (13.7%), and uveitis (12%). Patients with EAMs scored 
significantly lower in physical functioning (p = 0.001), emotional functioning (p < 0.001), social functioning (p = 0.005), and 
school functioning (p = 0.001). Regarding PedsQL arthritis module, patients with EAM had also significantly lower scores 
than did patients without EAM on the domains of pain and hurt (p < 0.001), daily activities (p = 0.008), and worry (p = 0.001).
Results EAMs are prevalent among JIA patients and have a negative impact on their HRQoL. So, early identification and 
treatment are highly recommended.

Key Points
• A large percentage of JIA patients experienced at least one extraarticular manifestation (EAM).
• Persistent fatigue and recurrent skin rash are the most prevalent EAMs in JIA patients.
• JIA patients with EAMs have worse scores in almost all domains of HRQoL.
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Introduction

Juvenile idiopathic arthritis (JIA) is characterized by the 
presence of arthritis with an unknown cause, which starts 
before the age of 16 years and lasts for a minimum of 6 weeks 
[1]. It is characterized by articular inflammation of the syn-
ovium, which causes stiffness, pain, and joint swelling [2]. 
JIA includes several types of chronic arthritis in children, 
which not only affects the joints but also other structures such 
as the eyes, skin, and internal organs [1]. JIA impacts around 
2 million children globally [3], and if left untreated, it may 
lead to significant functional limitations and disability with a 
decline in health-related quality of life (HRQoL) [4].

Many patients with JIA experience extraarticular mani-
festations (EAMs), which are extra disorders that occur 
either before or during the clinical progression of JIA [5], 
with some being temporary and resolving medical condi-
tions while others becoming persistent. It is possible that 
these EAMs are associated with JIA itself, such as uvei-
tis, or with the therapy of JIA, such as an increase in the 
number of serious infections [6]. Additionally, patients 
with different categories of JIA may also exhibit notice-
able systemic symptoms, such as fever, rash, and serositis 
as seen in systemic arthritis [7]. Multiple EAMs may occur 
by chance or have common risk factors with JIA. These 
factors can increase the intricacy of the case since the 
combined effects of different diseases can contribute to 
the total severity of the illness for the patient, including 
socio-economic, cultural, environmental, patient behavior, 
and psychological characteristics [8].

The extent of EAMs in JIA is not well known and there 
is still a lack of data on the relationship between EAMs and 
HRQoL in JIA. To gain a more comprehensive insight into 
the frequency of EAMs in patients with JIA, it is crucial to 
determine the primary comorbidities and their prevalence 
within this specific patient cohort. Precise data regarding 
the prevalence of important coexisting medical conditions 
in JIA could be valuable for healthcare providers, health-
care authorities, and healthcare insurance companies.

The aim of this study was to evaluate the prevalence of 
EAMs in JIA patients and assess the relationship between 
these manifestations and HRQoL in patients with JIA in a 
well-phenotyped cohort from Egypt.

Patients and methods

Study design and settings

This cross-sectional, single-center study was conducted 
on 117 JIA patients between 2016 and 2020. The patients 

were recruited from the Mansoura Rheumatology and 
Immunology Unit (inpatient and outpatient). The fulfill-
ment of the International League of Associations for Rheu-
matology (ILAR) classification criteria was used as inclu-
sion criteria [7]. All eligible patients were included in the 
study. Overlapping connective tissue diseases diagnosed 
before the onset of symptoms of JIA, e.g., systemic lupus 
erythematosus or myositis, were excluded from the start. 
Patients with diabetes mellitus (DM) or pre-existing renal 
disease were also excluded.

One hundred and thirty consecutive patients fulfilled the 
inclusion criteria and were initially enrolled in this study. 
Of them, 13 patients were excluded: 3 patients with overlap-
ping connective tissue diseases, 2 with DM, 3 with incom-
plete clinical data, and 5 patients refused to participate in 
the study. Finally, 117 patients were included in the study. 
A flow chart illustrating participant selection in the study is 
demonstrated in Fig. 1.

Ethical consideration

This research was conducted in compliance with the princi-
ples of the Helsinki Declaration [9], and the study protocol 
was approved by the Institutional Research Board of the Fac-
ulty of Medicine at Mansoura University (approval registra-
tion number: R.24.01.2476). A waiver of consent to review 
medical records was received. All participants and their par-
ents were informed of the objectives and scope of the research 
and their rights. Informed written consent was obtained from 
all parents and participants of 12 years and older.

Sociodemographic, clinical, and therapeutic data

The patients’ demographic, clinical, and therapeutic data 
were extracted from the clinical computerized or written 
medical records obtained from Mansoura University Hos-
pital. The demographic data included age and gender while 
clinical data included the subtype of JIA, duration of the 
disease, and age at the onset of JIA.

Clinical and laboratory evaluation

A general clinical examination, focusing on the number of 
swollen and tender joints, was done by an experienced rheu-
matologist. Patient-reported global assessment of overall 
well-being (PRgloVAS) and patient-reported pain (PRpain-
VAS) within the last week on a 10-cm visual analog scale 
(VAS) were collected. On this scale, 0 indicates no activity, 
no pain, or the best global health, and 10 indicates the maxi-
mum activity, worst pain, or poorest global health, respec-
tively. Using the Juvenile Arthritis Disease Activity Score 
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in 27 joints (JADAS-27), disease activity was assessed [10]. 
Juvenile arthritis damage index (JADI) was used to meas-
ure articular (JADI-A) and extra-articular damage (JADI-E) 
[11]. Also, the status of rheumatoid factor positivity was also 
registered. Erythrocyte sedimentation rate (ESR), C-reactive 
protein (CRP), liver functions tests, and serum creatinine 
were assessed.

Extraarticular manifestations

Patients and/or their parents were asked about any manifes-
tations suggestive of EAMs, like persistent fatigue, recur-
rent attacks of fever, recurrent, unexplained skin rash, and 
significant weight loss in the previous 6 months.

Information on the presence of other EAMs was based 
on the evaluation of the rheumatologist and on the previous 
medical records with a standardized method from the medical 
charts, either written or electronic, with the support of objec-
tive examinations and the exclusion of other causes. Also, 
EAMs were only recorded when a description of uveitis and 
dry eye was given by an ophthalmologist, chronic heart dis-
ease by a cardiologist, peripheral neuropathy by a neurologist, 
inflammatory bowel disease and celiac disease by a gastroen-
terologist, and psoriasis and dry mouth by a dermatologist.

Each patient’s clinical evaluation was used to evaluate 
whether there was any evidence of any other EAMs, with 
an emphasis on enthesitis and lymphadenopathy, and if so, 
ultrasound evaluation of the suspected enthesis and lymph 
nodes was performed.

Radiological assessment

Abdominal ultrasonography (US) was done by an experi-
enced radiologist to evaluate the liver and spleen using a 

low-frequency 3 to 5 MHz curvilinear transducer. The US 
evaluation was done on the same day or day after the clinical 
evaluation. The patient had fasted for more than 4 h prior 
to the examination and was examined in a supine position. 
Time-gain compensation was set to give uniform reflectiv-
ity [12, 13].

To determine if there was any evidence of atlantoaxial 
subluxation, an X-ray spine was done. Antero-posterior 
views with an open mouth and a closed mouth, as well as lat-
eral views in flexion and extension, were done. The atlanto-
dens interval, which is the horizontal distance between 
the anterior arch of the atlas and the dens of the axis, was 
measured.

Any patients with chronic chest complaints underwent 
chest CT imaging without a contrast agent on the day of 
clinical evaluation on a 16-detector CT scanner (Bright 
Speed; GE Healthcare). All of the patients were examined 
in a supine position, with images acquired during a single 
inspiratory breath hold. The scanning range was from the 
base of the neck to the level of the upper pole of the kid-
neys. The CT scan parameters were as follows: X-ray tube 
parameters: 120 KVp, 350 mAs; rotation time, 0.5 s; pitch, 
1.0; section thickness, 5 mm; intersection space, 5 mm; and 
additional reconstruction with a slice thickness of 1.5 mm. 
Scans were reviewed at a window width and level of 1000 
to 2000 HU and 7000 to 50,000 HU, respectively, to assess 
the lung parenchyma. The images were reconstructed in 
axial, coronal, and sagittal reformats. Demonstrative cases 
are illustrated in Fig. 2.

The pediatric quality of life inventory (PedsQL‑4)

The pediatric quality of life inventory (PedsQL-4) meas-
urement model [14] is a modular strategy to evaluating 
HRQoL in healthy children and adolescents, as well as 

Fig. 1  The study flowchart
Initially enrolled cases (n =130)

Without EAMs (n=32) With EAMs (n=85)

Excluded cases (n =13)

3 with overlapping connective tissue diseases

2 with diabetes mellitus 

3 with incomplete clinical data

5 patients refused to participate in the study
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those suffering from acute and chronic health conditions. 
The PedsQL-4 evaluates both global (generic) and disease-
specific (disease-specific) quality of life. This generic bat-
tery consists of four scales: physical functioning (eight 
items), emotional functioning (five items), social function-
ing (five items), and school functioning (five items). These 
four main scales can be used to calculate three standard-
ized summary scores: a Total Quality of Life Score, a 
Physical Health Summary Score (based on physical func-
tioning items), and a Psychosocial Health Summary Score 
(which includes emotional, social, and school items). The 
respondent (participants or their parents) is asked to rate 
how difficult each item has been in the previous month on 
each of the PedsQL-4 scales, with response options of 0, 
never; 1, almost never; 2, sometimes; 3, often; and 4, very 
always. To generate scale and summary scores, item scores 
are first reverse coded, then linearly translated to a scale of 
100 points, and then averaged. Greater scale and summary 
scores imply a higher overall quality of life.

PedsQL3.0 Arthritis module

The 22-item multidimensional PedsQL 3.0 Arthritis mod-
ule has the following scales: pain and hurt (four items), 
daily activities (five items), therapy (seven items), worry 
(three items), and communication (three items). A 5-point 
Likert scale was used for patient self-reporting and for 
proxy reporting (0, never a problem; 1, almost never a 
problem; 2, sometimes a problem; 3, often a problem; and 
4, almost always a problem). To increase the ease of young 
children’s (age, 5–7) self-reporting, the Likert scale was 
simplified to a 3-point scale (0, not a problem at all; 2, 
sometimes a problem; and 4, a big problem), with each 
response anchored to a happy-to-sad face scale [15, 16]. 
Given the developmental limitations on self-reporting by 
children younger than 5 years of age, the parent’s proxy 
report did not include a self-report form and included only 
3 subscales: pain and hurt, daily activities, and treatment 
[17, 18].

Fig. 2  Contrast-enhanced CT axial scans of the chest and abdomen 
shows A mild pericardial effusion (arrow) in a 14-year-old male JIA 
patient, B multiple reticulonodular densities at the right upper lobe 

(arrow) in a 10-year-old female JIA patient, C multiple enlarged para-
aortic lymph nodes (arrows) in a 20-year-old male JIA patient, and D 
splenomegaly in a 17-year-old female JIA patient
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Statistical analysis

To analyze the collected data, the Statistical Package for 
Social Science (SPSS) version 22 program was utilized. 
We presented quantitative data using mean and stand-
ard deviations (SD) for parametric variables and median 
(min–max) for nonparametric variables. We presented 
qualitative data using percentages and numbers. The Sha-
piro–Wilk test was performed to ascertain whether the 
distribution of the variable was normal. The independent 
samples t test was used to determine whether there was 
a statistically significant difference between two groups 
when the data were normally distributed; however, the 
Mann–Whitney test was utilized when the variables in 
question were not parametric. To do comparisons across 
qualitative variables, we either used the chi-square test or 
the Fisher exact test, as appropriate. Univariate logistic 
regression analysis was used to determine factors associ-
ated with EAMs. A p value of less than 0.05 was consid-
ered statistically significant.

Results

A total of 117 patients with JIA were included in this 
cross-sectional study. The median age was 14 years. Most 
of them were below the age of 20 (77.8%), and 97 were 
female (82.9%). The survey was completed mainly by par-
ents (78.6%). In about 80% of cases, the disease started 
below the age of 10 years.

According to the presence of associated EAMs, 32 
patients were classified in the non-EAM group and 85 
in the EAM group. The characteristics of those with and 
without EAMs are illustrated in Table  1. There were 
no statistically significant differences between the two 
groups regarding gender (p = 0.270), age of disease onset 
(p = 0.056), or the status of rheumatoid factor (p = 0.922).

Those with EAMs had statistically significant higher 
median age (15 vs. 10, p = 0.011), longer disease duration 
(p = 0.021), lower prevalence of oligoarticular JIA type 
(17.6% vs. 43.8%, p = 0.013), higher number of both ten-
der joints (p = 0.013), and worse PRgloVAS (p = 0.041), 
as illustrated in Table 1.

As shown in Table 2, the most used antirheumatic drugs 
among JIA patients were non-steroidal anti-inflammatory 
drugs (85.5%), methotrexate (82.9%), and corticosteroids 
(65%). By comparing the therapeutic data between those 
with and without EAMs, we found that those with EAMs 
were prescribed infliximab (20% vs. 3.1%, p = 0.023) and 
adalimumab (50.6% vs. 28.1%, p = 0.029) more than those 
without EAMs. The number of biological drugs received 

was statistically significantly higher among those with 
EAMs (p = 0.041).

When evaluating the EAMs among our cohort, we found 
that persistent fatigue (51.3%) was the most prevalent EAM, 
followed by recurrent skin rash (16.2%), enthesitis (15.4%), 
recurrent fever (13.7%), and uveitis, as illustrated in Fig. 3.

The univariate logistic regression analysis showed 
that disease duration (OR 1.141 [95% CI, 1.014–1.285], 
p = 0.029), tender joint count (OR 1.166; [95% CI, 
1.017–1.338], p = 0.028), and JADAS-27 (OR 1.048 [95% 
CI 1.016–1.080], p = 0.003) were the main predictors of 
EAMs in JIA patients, as shown in Table 3.

The study employed the score of PedsQL-4.0 generic 
core scale domains according to the presence or absence of 
EAMs. Patients with EAMs had statistically significantly 
lower scores than did patients without in all domains. Addi-
tionally, when we employed the PedsQL3.0 arthritis module, 
we found that those with EAMs had statistically significant 
lower scores in almost all domains, as shown in Table 4.

Discussion

To the best of our knowledge, this is one of the first studies 
to assess the added burden of EAMs in Egyptian patients 
with JIA. The percentage of patients with EAMs was high 
(72.65%). Persistent fatigue (51.3%) was the most prevalent 
followed by recurrent skin rash (16.2%), enthesitis (15.4%), 
recurrent fever (13.7%), and uveitis (12%). Patients with 
EAMs had statistically significantly lower scores in almost 
all domains of HRQoL.

The current study revealed that a large percentage of JIA 
patients, approximately three-quarters, experienced at least 
one EAM. There is limited data available regarding the JIA 
patients in this matter. In a study from Tukey that included 
459 JIA patients, almost one-third of our patients had at 
least one comorbidity [19]. In another study conducted on 
patients with JIA who were undergoing biological therapies, 
it was shown that 62% of them had at least one comorbidity. 
The prevailing conditions were uveitis, allergic rhinitis, and 
migraine [20]. However, individuals undergoing biological 
treatment may have a higher likelihood of having comor-
bidities because of their potentially resistant disease pro-
gression and more rigorous treatment protocols. In another 
study including adult patients diagnosed with RA, a high 
prevalence of comorbidity was observed, with 75% of the 
participants affected [21].

In this study, we found that more than half of the patients 
suffer from a feeling of persistent fatigue. When we talk 
about physical fatigue, we are referring to a feeling of 
exhaustion, such as feeling weak. The study of fatigue in 
individuals with rheumatoid arthritis (RA) has received 
more comprehensive attention compared to patients with 
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JIA [22]. In general, patients diagnosed with JIA frequently 
experience fatigue, which is linked to the time of day, 
the disease activity, the level of discomfort, psychosocial 

variables, and sleep [23]. Approximately 60–76% of JIA 
patients experience fatigue, with 15–19% reporting moder-
ate to severe fatigue [24, 25]. Fatigue persists not only in 

Table 1  Demographic, clinical, 
and laboratory data of the study 
JIA patients (n = 117)

ANA, antinuclear antibody; ALT, alanine transaminase; AST, aspartate aminotransferase; CRP, C-reactive 
protein; ESR, erythrocyte sedimentation rate; JADAS-27, juvenile arthritis disease activity score in 27 
joints; JADI, juvenile arthritis damage index; JADI-A, articular; JADI-E, extra-articular damage; JIA, juve-
nile idiopathic arthritis; PRgloVAS, patient-reported global assessment of overall well-being; PRpainVAS, 
patient-reported pain; SCr, serum creatinine; VAS, visual analog scale
*p < 0.05

Variable
n (%), median (min–max)

Study sample (n = 117) Extraarticular manifestations P

Without (n = 32) With (n = 85)

Age, years 14 (1–56) 10 (1–56) 15 (3–48) 0.011*
Age, years
  < 20 91 (77.8) 26 (81.3) 65 (76.5) 0.848
 20–40 18 (15.4) 4 (12.5) 14 (16.5)
 40 8 (6.8) 2 (6.3) 6 (7.1)
Gender
 Male 20 (17.1) 3 (9.4) 17 (20) 0.270
 Female 97 (82.9) 29 (90.6) 85 (80)
The survey completed by
 The parent 92 (98.6) 31 (96.9) 61 (71.8) 0.002*
 The patient 25 (21.4) 1 (3.1) 24 (28.2)
Age of onset of JIA, years 5 (0–16) 3 (1–13) 6 (0–16) 0.056
  < 10 years 93 (79.5) 26 (81.3) 67 (78.8) 0.772
 10–16 years 24 (20.5) 6 (18.8) 18 (21.2)
Duration of JIA, years 4 (0.25–43) 4 (0.25–16) 5 (0.5–43) 0.021*
  < 5 years 61 (52.1) 20 (62.5) 41 (48.2) 0.169
  ≥ 5 years 56 (47.9) 12 (37.5) 44 (51.8)
Types of JIA
Oligoarticular 29 (24.8) 14 (43.8) 15 (17.6) 0.013*
Polyarticular 50 (42.7) 15 (46.9) 35 (41.2)
Still’s disease 6 (5.1) 1 (3.1) 5 (5.9)
Psoriatic arthritis 11 (9.4) 0 11 (12.9)
Enthesitis-related 14 (12) 1 (3) 13 (15.3)
Undifferentiated 7 (6) 1 (3) 6 (7.1)
Tender joint count 3 (0–20) 2 (0–11) 4 (0–20) 0.013*
Swollen joint count 2 (0–20) 1 (0–11) 2 (0–20) 0.456
Positive rheumatoid factor 39 (33) 8 (25) 22 (25.9) 0.922
Positive ANA 10 (8.5) 1 (3.1) 9 (10.6) 0.282
PRpainVAS 4 (0–10) 3 (0–8) 5 (0–10) 0.002*
PRgloVAS 4 (0–10) 2.5 (0–10) 5 (0–10) 0.041*
JADAS-27 22.8 (0–57) 17.10 (0–45.60) 28.50 (0–57) 0.002*
ADI-A 7 (0–72) 4 (0–36) 7 (0–72) 0.037*
JADI-E 3 (0–9) - 3 (1–9)  < 0.001*
Growth failure 8 (6.8) 2 (6.3) 6 (7.1) 0.620
Leg length discrepancy 14 (12) 2 (6.3) 12 (14.1) 0.345
ESR, mm/h 40 (10–100) 30 (10–80) 50 (10–100) 0.002*
CRP, mg/dL 16 (0–40) 12 (0–32) 20 (0–40) 0.002*
ALT, U/L 24 (12–60) 18 (12–48) 30 (12–60) 0.002*
AST, U/L 19 (7–55) 13 (7–43) 25 (7–55) 0.001*
SCr, mg/dL 0.8 (0.4–2) 0.6 (0.4–1.6) 1 (0.4–2) 0.002*
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young patients but also continues into adulthood, even after 
the disease has been extinguished [20].

The results of this study revealed that 16% of patients had 
recurrent skin rash. This was not surprising since dermato-
logical manifestations are frequently present in both sys-
temic and polyarticular JIA, as well as in psoriatic arthritis 
[26]. Additionally, more than 80% of systemic JIA patients 
experience a transitory, salmon-colored macular or maculo-
papular rash alongside their fever [27].

When we evaluated the JIA patients in this study, we 
found evidence of enthesitis at least at one site in 15.4% of 
the patients. Enthesitis refers to the inflammation that occurs 
at the points where tendons, ligaments, joint capsules, or 
fascia adhere to bone. This inflammation is a defining char-
acteristic of enthesitis-related arthritis (ERA), which is a 
subtype of JIA [28]. Out of the 1371 patients with JIA who 
were observed for a median duration of 35.3 months, 214 
individuals (16%) experienced enthesitis. Among these, 137 
patients (64%) were diagnosed with ERA [29]. Enthesitis 
has also been documented in other subtypes of JIA, such as 
psoriatic arthritis and undifferentiated arthritis [30]. Chil-
dren who have enthesitis, regardless of their category of 
JIA, experience more negative patient-reported outcomes 
compared to those who do not have enthesitis. Therefore, it 

is imperative to evaluate enthesitis in all children diagnosed 
with JIA [29].

A significant portion of the patients in this study (13.7%) 
complained of recurrent attacks of fever. An increasing 
body of evidence demonstrates that fever is a complicated 
adaptive response of the host to numerous immunological 
stressors, whether infectious or non-infectious [31]. Fever 
is almost universal among individuals with systemic JIA 
during initial presentation [32]. The most captivating and 
severe complication of systemic JIA is macrophage acti-
vation syndrome (MAS), which occurs more frequently in 
individuals with systemic JIA. A prominent characteristic 
of MAS is the presence of persistent high fever [33]. On the 
other hand, fever may also occur with other subtypes of JIA. 
In a study from China that included 146 consecutive ERA, 
52 patients (35.6%) had fever as one of the first symptoms 
at disease onset [34].

When we talk about uveitis, the most common cause of its 
occurrence in children is JIA [35]. The development of uvei-
tis is more likely to occur within the first 4 years following 
the onset of arthritis; nonetheless, cases have been observed 
even after 10 years have passed [36, 37]. About 10% of chil-
dren are first diagnosed with uveitis, and JIA develops later 
[38]. In our cohort, the prevalence of uveitis was found to be 

Table 2  Antirheumatic drugs 
used in the study JIA patients 
(n = 117)

DMARDs, disease-modifying antirheumatic drugs
*p < 0.05

Variable, n (%) Study sample 
(n = 117)

Extraarticular manifestations P

Without (n = 32) With (n = 85)

Non-steroidal anti-inflam-
matory drugs

100 (85.5) 28 (87.5) 72 (84.7) 0.702

Corticosteroids 76 (65) 18 (56.3) 58 (68.2) 0.226
Conventional DMARDs
 Methotrexate 97 (82.9) 30 (93.8) 67 (78.8) 0.056
 Azathioprine 1 (0.9) 0 1 (1.2) -
 Salfasalazine 3 (2.6) 0 3 (3.5) -
 Antimalarials 14 (12) 1 (3.1) 13 (15.3) 0.071
Biological DMARDs
 Infliximab 18 (15.4) 1 (3.1) 17 (20) 0.023*
 Adalimumab 52 (44.4) 9 (28.1) 43 (50.6) 0.029*
 Etanercept 45 (38.5) 10 (31.3) 35 (41.2) 0.325
 Tocilizumab 22 (18.8) 4 (12.5) 18 (21.2) 0.284
 Golimumab 4 (3.4) 0 4 (4.7) -
 Certolizumab 3 (2.6) 0 3 (3.5) -
 Abatacept 4 (3.4 0 4 (4.7) -
Number of biological agents used
 No drug 36 (30.8) 14 (43.8) 22 (25.9) 0.041*
 At least 1 drug 40 (34.2) 10 (31.3) 30 (35.3)
 At least 2 drugs 23 (19.7) 8 (25) 15 (17.6)
 At least 3 drugs 9 (7.7) 0 9 (10.6)
 More than 3 drugs 9 (7.7) 0 9 (10.6)
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12%. This is in concordance with rates reported in the exist-
ing literature [35, 39]. A 2019 meta-analysis found a 13% 
prevalence of uveitis in JIA, with rates ranging from 19% in 
Northern European countries to 5% in Southeast Asia [40]. 
The cause of the geographical variation in uveitis prevalence 

among JIA patients is unknown and could be attributed to 
genetic factors, environmental variables, or changes in uvei-
tis screening techniques [35].

Biological agents inhibit immune system activation and 
control by targeting specific cytokines or cellular interac-
tions. Since the introduction of these medications into clini-
cal practice, the prognosis for children with JIA has sig-
nificantly improved [1]. In our cohort, we found that those 
with EAMs were prescribed infliximab and adalimumab 
more than those without EAMs. This is not strange, as it is 
expected that some biological medications would be added 
to manage EAMs. In this regard, Germany reported elevated 
rates of uveitis in patients undergoing biologic therapy com-
pared to those receiving methotrexate therapy [37]. Also, 
treatment using TNF inhibitors (TNFi) and other biologi-
cal diseases modifying antirheumatic drugs has repeatedly 
shown an elevated risk of severe infections [41]. There have 
been reports of several additional cases of paradoxical auto-
immune renal involvement following biologic therapy. Bio-
logics-induced autoimmune renal disorders are uncommon, 
with only 0.9 cases per 1000 patient years reported [42].

In general, musculoskeletal and rheumatic diseases are linked 
to reduced physical function and mental health, as well as poor 
HRQoL [43]. In the context of HRQoL, comorbidity has been 

Fig. 3  Frequency of extra articular manifestations in the study JIA patients (n = 117)

Table 3  Univariate regression analysis of predictive factors of the 
presence of extraarticular manifestations in JIA patients

*p < 0.05

Variable OR 95% CI P

Age, years 1.023 0.984–1.064 0.251
Duration of JIA, years 1.141 1.014–1.285 0.029*
Oligoarticular JIA .276 0.113–0.673 0.005*
Tender joint count 1.166 1.017–1.338 0.028*
PRpainVAS 1.306 1.097–1.554 0.003*
PRgloVAS 1.169 1.006–1.358 0.042*
JADAS-27 1.048 1.016–1.080 0.003*
JADI-A 1.039 0.988–1.092 0.140
CRP 1.069 1.024–1.117 0.003*
ESR 1.031 1.011–1.051 0.002*
Infliximab 7.750 0.987–60.869 0.052*
Adalimumab 2.616 1.085–6.309 0.032*
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identified as a significant element that differentiates between 
the different degrees of functioning of individuals [44]. Also, 
patients with arthritis and other chronic comorbidities may be 
more likely to experience poor physical and mental health [45]. 
Our study demonstrated JIA patients with EAMs had worse 
scores of HRQoL in almost all domains when compared with 
those without EAMs. Our findings demonstrate a degree of 
agreement with previous studies that have examined the impact 
of comorbidity on the HRQoL of individuals with various 
inflammatory rheumatic disorders. For example, comorbidities 
in psoriatic arthritis were the subject of a multicentric cross-
sectional study by Bavière W. and colleagues. The researchers 
found that the type of comorbidity had a stronger correlation 
with the additional impact of comorbidities on patients’ per-
ceived mental health in PsA [46]. Comorbidities are linked to 
lower physical health-related quality of life (HRQOL) in indi-
viduals with RA and osteoarthritis. Additionally, having multi-
ple chronic diseases simultaneously has a detrimental impact on 
HRQOL scores for patients with arthritis [45].

To the best of our knowledge, few studies have been pub-
lished on the JIA cohort to assess HRQoL according to the 
presence of EAMs. This study presents the most current 
data on the prevalence of EAMs among the Egyptian JIA 
cohort and their impact on the HRQoL of these patients. 
An important strength of the study was the relatively large 
sample size. Also, our results enrich the knowledge of epi-
demiology, thereby contributing to the comprehension of the 
disease and its management.

However, a few limitations of this study deserve mention. 
A general limitation was the cross-sectional study, which 
does not allow conclusions on causality. It will be impor-
tant to include EAMs in longitudinal analyses to understand 

causality. Second, there are potential confounders that were 
not controlled for, such as polypharmacy, disease knowl-
edge, medication adherence, and social support. Because we 
did not account for some of these variables, we are unable 
to substantiate their associations with multimorbidity and 
their potential impact on these study findings. Third, we did 
not look at the types of EAMs that grouped together, which 
might have had a different effect on HRQoL, and physical 
functioning compared to single diseases or groups of dif-
ferent EAMs that were linked at the same time. Finally, it 
would be better to conduct an in-depth evaluation of the 
spinal pathologies. Nevertheless, it will be considered in 
future studies including these populations.

Conclusion

The evidence of our study is important and adds to the lit-
erature demonstrating poorer outcomes in JIA patients with 
EAMs. In this sample of JIA patients, patients with EAMs 
had significantly worse outcomes compared to patients with 
no EAMs. These results point to the need for appropriate 
clinical guidelines, future research, and improved policies to 
address HRQoL and outcomes in JIA patients with EAMs.

Abbreviations DM: Diabetes mellitus; EAMs: Extraarticular mani-
festations; ERA: Enthesitis-related arthritis; HRQoL: Health-related 
quality of life; ILAR: International League of Associations for Rheu-
matology; JIA:  Juvenile idiopathic arthritis; MAS:  Macrophage 
activation syndrome; PedsQL-4: Pediatric quality of life inventory; 
PRgloVAS: Patient-reported pain; PRpainVAS: Patient-reported global 

Table 4  Results of 
questionnaires; PedsQL4.0 and 
PedsQL 3.0 Arthritis module 
according to the presence 
or absence of extraarticular 
manifestations in the study JIA 
patients (n = 117) 

*p < 0.05

Variables
median (min–max)

Study sample
(n = 117)

Extraarticular manifestations P

Without (n = 32) With (n = 85)

PedsQL4.0 generic core scale
Total scale score 60 (16–100) 71 (25–100) 55 (16–100)  < 0.001*
Physical functioning 56 (0–100) 78 (12–100) 53 (0–100) 0.001*
Emotional functioning 55 (10–100) 65 (10–100) 50 (10–100)  < 0.001*
Social functioning 75 (15–100) 85 (40–100) 70 (15–100) 0.005*
School functioning 50 (5–100) 63 (25–100) 45 (5–100) 0.001*
Psychosocial Health Summary Score 58 (13–100) 72 (30–100) 55 (13–100)  < 0.001*
Physical Health Summary Score 56 (0–100) 78 (12–100) 53 (0–100) 0.001*
PedsQL3.0 Arthritis module
Total scale score 57 (14–92) 70 (23–94) 53 (13–89)  < 0.001*
Pain and hurt 44 (0–100) 56 (19–100) 38 (0–100)  < 0.001*
Daily activities 80 (5–100) 93 (5–100) 75 (15–100) 0.008*
Treatment 64 (7–96) 71 (21–96) 60 (7–96) 0.056
Worry 50 (0–100) 67 (0–100) 50 (0–100) 0.001*
Communication 58 (0–100) 70 (23–94) 53 (14–89) 0.061
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assessment of overall well-being; RA: Rheumatoid arthritis; TNFi: TNF 
inhibitors; US: Ultrasonography; VAS: Visual analogue scale
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