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Abstract

Background Diagnostic pathways for patients with juvenile idiopathic arthritis (JIA) have gradually improved over
time. Provider practice has also shifted towards goal-oriented treatment with disease-modifying drugs (DMARDs) that
together may have changed the epidemiologic landscape of JIA.

Methods Public healthcare utilization records from the National Health Fund (NHF) were screened between 2010
and 2022. For individuals aged < 16 years, we utilized a narrow JIA case definition combining repeat ICD-10 encoding
with DMARDs prescription based on ATC codes.

Results In 2022, we identified 1,625 incident and 29,758 prevalent JIA cases (< 16 years), which corresponds to
incidence (IRs) and prevalence rates of 4.30 and 78.80 per 100,000 persons of the general population. For the pediatric
population, annual IRs for JIA (< 16 years) ranged between 24.0 (95% Cl 22.8, 25.2) and 38.7 (95% Cl 37.2-40.3) per
100,000. Greater susceptibility among females was also consistently observed with the annual IR ratio ranging
between 1.16 and 1.53. The most common concurrent disorders based on medical care services were allergic rhinitis
(N=5,200, 17.5%), bronchial asthma (N=3,661, 12.3%) and chronic tonsillitis/pharyngitis (N=3641, 12.2%). Analysis of
214,285 outpatient care visits revealed a median (IQR, range) annual healthcare cost of 37.8€ (35.8-47.4€, 30.3-86.1€)
per JIA patient.

Conclusions This comprehensive, nationwide study provides a contemporary estimate of JIA burden in Poland. Our
findings indicate that both the occurrence of new cases and overall burden of JIA in the past ten years align with the
lower end of projected figures for our geographical area, especially when compared with Scandinavian nations.

Key messages

- In comparison to higher welfare nations, comprehensive data on JIA epidemiology from lower income countries
in Europe are scarce.

- This nationwide, healthcare system analysis examines temporal changes in JIA burden of the Polish population,
including co-morbidities and direct costs of ambulatory care.
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- Cyclic and age-dependent trends in incidence rates were observed, with significant comorbidity recorded for

every fourth patient with JIA.

Keywords Disease occurrence, Epidemiology, Incidence, Inflammatory arthritis, Juvenile idiopathic arthritis,

Morbidity, Prevalence

Introduction

In pediatric care, juvenile idiopathic arthritis (JIA) rep-
resents the most common type of inflammatory arthritis
[1]. On a nosological level, JIA is a clinical concept that
encompasses several complex and heterogeneous condi-
tions characterized with arthritis persisting for six weeks
or more, which present in patients under the age of 16.
The most widespread criteria of the International League
of Associations for Rheumatology (ILAR) allow for cat-
egorization into seven distinct subtypes based on joint
count, serology, and associations with features like uve-
itis, psoriasis or enthesitis. However, over time, patients
transition to different phenotypes, manifesting new
symptomatology, while others remain undifferentiated
[2].

The global incidence of JIA is estimated between 1
and 23 cases per 100,000 pediatric subjects [3, 4]. While
no specific geographic predominance is observed, the
majority of studied populations originate from Europe
and North America [2], with a comprehensive review
reporting a pooled incidence of 8 per 100,000 Cauca-
sian children [5]. There are no population-based studies
in Poland that quantify the epidemiologic burden of JIA.
Prior retrospective estimates reported for 2008-2010
relied solely upon singular ICD-10 encoding sourced
from the National Health Fund (NHF) claims [6].

Autoimmune diseases are more prevalent in patients
with JIA (across all age groups), while not many large
studies exist that have provided a detailed overview
of concurrent disorders [7, 8]. Previous studies have
reported varying rates of comorbid diseases in JIA
patients. One Italian study found that 15% of JIA patients
had at least one additional autoimmune disease, most
commonly thyroid disease [9]. The co-existence of
multiple autoimmune diseases in JIA patients may be
explained by common genetic factors, as can be inferred
from higher prevalence among relatives of JIA patients
[10]. Notably, strong associations have been found
between JIA and variants in genetic profiles, which are
also associated with other autoimmune diseases, such as
rheumatoid arthritis [11]. This carries implications for
transitional patterns, which remain a poorly studied topic
in pediatric rheumatology [12, 13].

The transition to stringent control and goal-directed
therapy has changed management of rheumatic dis-
orders under the treat-to-target (T2T) approach. In
contrast to adult forms of arthritis, the evidence in JIA
accumulates with certain lag [14, 15], with international

recommendations by Ravelli et al. [16] for T2T utilization
published only in 2018. Despite advances in treatment,
longitudinal cohort studies still report suboptimal out-
comes in JIA, with a high burden of disease in adulthood
[17].

Management of JIA in Poland is provided by pediatric
rheumatologists, but the division to pediatric and adult
specialists complicates care for transitional age patients.
Transitional JIA management is a difficult problem that
is recognized globally [18, 19]. Rheumatologists often
exhibit variable practice patterns, not always compliant
with recommendations, which stems (at least in part)
from both medical and non-medical barriers [20]. Details
on rheumatology in Poland, including treatment available
and healthcare organization are available elsewhere [21].

This nationwide study aims to provide comprehensive
epidemiological evidence on the population burden of
JIA in Poland. By analyzing public healthcare data from
2010 to 2022, this report seeks to quantify incidence
and prevalence rates, examine age-specific patterns, and
identify common concurrent disorders associated with
JIA. Additionally, this study also aims to evaluate health-
care system costs for outpatient JIA care.

Methods

This is a nationwide, retrospective study based on elec-
tronic reimbursement claims. The recruitment pool
considered all records of healthcare contact in either
ambulatory or inpatient services offered by hospitals,
clinics and health centers that hold a contract with the
National Health Fund and were available for analysis.
Inclusion of more recent data was not feasible due to a lag
time between service registration, collection and aggre-
gation of data from multiple centers on a national scope.
The Polish healthcare system is centralized and based on
the Semashko model, with mandatory health insurance
that is state supported [22]. A more detailed description
of the healthcare system, including diagnostic pathways
for JIA, are detailed in Supplementary Data S1.

Definitions

To balance bias of the diagnostic process, but also main-
tain sensitivity, we developed an expert-based, operat-
ing case definition for JIA after consultation with several
practicing pediatric rheumatologists, but also general
practitioners. The surrogate measure for JIA diagnosis
was based on repeat diagnostic records using the ICD-
10 classification for inflammatory arthritis encoded as a
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primary cause for services rendered within public health-
care. All visits required an ICD-10 code compatible with
the suspicion of inflammatory arthritis (Table 1) and
recorded according to the following criteria:

i) atleast 2 visits in outpatient rheumatology care, with
a minimum interval of 90 days between visits,

ii) at least 1 visit with a general practitioner (GP) or
specialist rheumatologist and realization of at least
1 prescription for any of the following arthritis-
specific medications: cyclosporine, methotrexate,
leflunomide, sulfasalazine, chloroquine or
hydroxychloroquine,

iii) at least 1 visit in inpatient care,

The patients were classified as JIA at the time of case def-
inition fulfillment; the visit at which at least one of the
enrollment criteria (i-iii) was met, which also determined
the proxy diagnosis date (i.e., if two visits were required,
the date when the second visit occurred was treated as
the index event). If a patient satisfied multiple definitions,
the earliest occurring event determined the disease onset
date. All patients were required to fulfill the case defi-
nition prior to 16 years of age, to limit the overlap with
rheumatoid arthritis or psoriatic arthritis. We also tested
an alternative definition with maximum age of 17 years at
diagnosis. However, due to very similar trends and pos-
sibility of greater bias (16 to 18 years represents transi-
tional age), we retained the more conservative definition
(<16 years of age).

Data collection and preparation
Utilizing the adopted case definition, we determined
the absolute number of incident and prevalent JIA cases
between January 1, 2010- December 30, 2022 from a
yearly perspective, as well as any events of death recorded
among JIA patients. All information was sourced from
the repositories of the National Health Fund and inte-
grated databases by specialist analytics from the Ministry
of Health.

To better understand changes within the population
burden, we calculated epidemiological measures: annual
period prevalence (PR) based on the total number of JIA
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cases collected up to December 31 of each year, respec-
tive to the population at risk (general population; GP)
and multiplied by 100,000. Similarly, annual incidence
rates (IR) were calculated by dividing the number of
new cases observed each year. Once recorded, each JIA
case was counted with the prevalent pool, while the total
cohort was limited to living patients at the latest available
date.

Analysis and visualization were performed using R
version 4.4.1 (R Core Team, 2024, R Foundation for Sta-
tistical Computing, Vienna, Austria) with the use of
publically available tidyverse for data manipulation and
cleaning. Poisson-based 95% CI intervals were calculated
for age-specific PRs and IRs using the epitools package.

Due to the distinct structuring of healthcare into adult
and pediatric, costs were calculated for patients fulfilling
the JIA definition up to 18 years of age. Owing to lump
sum reimbursement (i.e., fixed pricing) and regulatory
changes in pricing for services in general practice and
inpatient care, cost calculations were not possible to reli-
ably determine in total. The presented cost calculations
refer to all forms of ambulatory care provided for JIA
patients by specialists. A tabular summary with annual
breakdown of costs on a patient and ambulatory care
visit level is provided in Supplementary Data 2.

Results
Temporal trends in population burden of juvenile
idiopathic arthritis
Using the definition of JIA < 16 years, in 2022, we identi-
fied a total 29 758 individuals with JIA, with 1,625 newly
detected cases. This corresponds to an IR and PR of 4.30
and 78.80 per 100,000 persons of the GP, respectively. The
IR for the pediatric population<16 years was estimated
at 25.8 (95% CI 24.6-27.1). The most common ICD-10
claims that were recorded to fulfill this case definition for
JIA were: M08.9 (22.3%), M08.8 (20.6%), M08.0 (15.5%),
M08.4 (13.6%), M08 (11.7%), M08.3 (4.7%), M08.2
(2.4%), M06 (1.7%), M06.9 (1.2%) and M06.4 (1.2%). For a
detailed overview of annual IRs and PRs (< 16 years) over
time, see Table 2.

We further examined temporal changes in PRs of
JIA (ever diagnosed, <16 years) by age. In general, the

Table 1 Disorders compatible with the surrogate definition of juvenile idiopathic arthritis based on corresponding ICD-10 claim codes

Disorder

ICD-10 code for JIA (< 16 years of age)

ICD-10 code for transitional pattern (adults)

Juvenile idiopathic arthritis
Juvenile psoriatic arthritis
Psoriatic arthritis
Rheumatoid arthritis

Other forms of joint inflammation
Ankylosing spondylitis M45

M13 and extension (0.0, 0.1, 0.8, 0.9)

MO8 and extension (0.0, 0.1,0.2,0.3,04, 0.8, 0.9) NA
M09 and extension (0.0,0.1,0.2,0.8)

40 with extension (0.5), MO7 (0.0, 0.1, 0.2, 0.3)
MO06 and extension (0.0, 0.1,0.2,0.3,04, 0.8, 0.9)

NA

L40 with extension (0.5), M07 (0.0, 0.1, 0.2, 0.3)
MO5 and extension (0.0, 0.1,0.2,0.3,0.8,0.9);
MO06 and extension (0.0, 0.1, 0.2, 0.3, 0.4, 0.8, 0.9)
NA

M45;
M46.8, M46.9 (inflammatory axial disease)
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Table 2 Annual number of new and prevalent juvenile idiopathic arthritis cases and associated general population rates

Year Prevalent cases Incident cases Mortality cases IR per 100 000 PR per 100 000 MR per 100 000
2010 6117.00 2163.00 1 561 15.88 0.00
201 8088.00 1972.00 1 512 20.99 0.00
2012 10 275.00 2190.00 3 5.68 26.67 0.01
2013 12 380.00 2107.00 2 547 3216 0.01
2014 14 766.00 2394.00 8 6.22 3837 0.02
2015 17 044.00 2283.00 5 594 4434 0.01
2016 19 263.00 222800 9 5.80 50.12 0.02
2017 21341.00 2087.00 9 543 55.53 0.02
2018 23294.00 1959.00 6 5.10 60.54 0.02
2019 25216.00 1930.00 8 503 65.70 0.02
2020 26 583.00 1381.00 14 3.61 6947 0.04
2021 28147.00 1578.00 14 4.14 7391 0.04
2022 29 758.00 1625.00 14 430 78.80 0.04

Abbreviations: Prevalence Rate, PR; Incidence Rate, IR; Mortality Rate, MR
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Fig. 1 JIA prevalence rate (PR) with Poisson-based 95% Confidence Intervals (95% Cl) for each specific childhood age group over time. Notes: Epidemio-
logic estimates are calculated with the population at risk as the number of individuals in each specific age group

prevalence of JIA appears to be consistently increas- (Fig. 2). To better understand epidemiologic dynam-
ing in Poland (Fig. 1). However, if we examine the inci- ics, we examined IRs and PRs across pooled age groups
dence of JIA within the pediatric population (<16 years),  (Fig. 3). Between 2010 and 2022, incremental trends were
a decremental trend can be observed, though the decline  observed for adolescents (13—18 years), while conversely,
coincides with the years of the COVID19 pandemic a plateau phase was apparent for younger (2—6 years), as
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Fig. 2 JIA incidence rate (IR) with Poisson-based 95% Confidence Intervals (95% Cl) within the pediatric population over time. Notes: Epidemiologic es-
timates are calculated with the population at risk as the number of individuals with JIA < 16 years within the childhood population below 16 years of age

well as older children (7-12 years). In contrast, IRs were
similar across age groups (excluding extreme groups—
i.e., infants and adults), with a moderate declining trend.

Overall, annual IRs for JIA (<16 years) ranged between
24.0 (95% CI 22.8, 25.2) and 38.7 (95% CI 37.2-40.3) per
100,000 pediatric patients below 16 years old (Fig. 2).
Greater susceptibility among females was also consis-
tently observed (Fig. 4), with the annual IRR ranging
between 1.16 and 1.53.

In additional analyses using an extended definition of
JIA (<18 years), the corresponding number of incident
and prevalent JIA patients was estimated at 1 812 and
34 180, with IR and PR of 4.80 and 90.50 per 100,000
persons of the GP, respectively. If we evaluate potential
trends in IRs and PRs for age groups approaching adult-
hood (Fig. 3), an increase in the total number of JIA cases
can be observed.

At the latest timepoint available (2022), we observed
that following transition to adult care (>18 years), most
JIA patients were not recorded with diagnoses of adult
inflammatory arthritis (N=10 289, 66.9%). Out of the
remaining cases, the most frequent transitional patterns
were rheumatoid arthritis (N=3813, 24.8%), psoriatic

arthritis (N=775, 5.0%), ankylosing spondylitis (N =812,
5.3%), Still’s disease (=78, 0.5%) and inflammatory axial
disease (N=430, 2.8%). In some cases, multiple different
coding structures were observed in a given patient, which
may reflect an ongoing diagnostic process.

The most common concurrent disorders in juvenile
idiopathic arthritis
For the JIA population (<16 years), we examined trends
in healthcare utilization data to identify patterns of co-
morbidity. In a broad perspective (level I ICD-10 class),
medical care was most frequently required due to pul-
monary (N=12 093, 40.6%), ocular (N=10 811, 36.3%),
skin (N=9210, 31.0%), genitourinary (N=>5489, 18.4%),
genetic/growth abnormalities (N=4957, 16.7%), neu-
rologic (N=4675, 15.7%), infectious (M =4605, 15.5%),
ear disorders (N=4568, 15.4%), gastroenterological
(N=3913, 13.5%), neoplasms (N=3892, 13.1%), psychiat-
ric (N=2893, 9.7%), cardiovascular (N=2228, 7.5%) and
hematologic (N=1801, 6.1%) claims.

Furthermore, we examined a set of 50 level III codes
to determine the more specific disorders that are
treated among JIA subjects (<16 years). After discarding
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Fig. 3 Temporal changesin JIA incidence rate (IR) and prevalence rate (PR) across pooled age groups. Notes: Epidemiologic estimates are calculated with
the population at risk as the number of individuals in each specific age range

non-specific codes, but also musculoskeletal disease
specific (i.e., trauma-related), we observed that allergic
rhinitis (N=5200, 17.5%), scoliosis (N=3844, 12.9%),
bronchial asthma (N=3661, 12.3%), chronic tonsillitis/
pharyngitis (N=3641, 12.2%), acne (N=2879, 9.7%),
growth restriction (N=2311, 7.8%), congenital hip dis-
order (N=2304, 7.7%), viral warts (N'=2268, 7.6%), non-
purulent middle ear infection (N=2120, 7.1%), atopic
dermatitis (N=2014, 6.8%), speech disorder (N=1833,
6.2%), headache syndromes (N=1703, 5.7%), heart mur-
mur (N=1651, 5.6%), reactive arthropathy (N=1646,
5.5%), chronic rhinosinusitis (N=1584, 5.3%), uve-
itis (N=992, 3.3%), other connective tissue diseases
(N=1283, 4.3%) and hypothyroidism (N=1065, 3.6%)
were the most frequent concurrent conditions related
to JIA. Of note, out of ocular conditions, refractive dis-
orders (21.9%), strabismus (3.5%) and anterior uveitis
(3.3%) were most often coded.

To ascertain the severity of comorbidity, we also calcu-
lated composite scores that assist in differentiating poor
prognosis. When considering the Charlson score, most
JIA patients (< 16 years) had a low burden of excess mor-
bidity (0-22 975, 77.2%; 1-6 237, 20.96%; 2—517, 1.74%;
3 or more— 29, 0.1%). Similarly, estimates based on the
Elixhauser score suggest that only a proportion of JIA
subjects suffer from multimorbidity (0-8 196, 27.5%;
1-16 276, 54.7%; 2-4 135, 13.9%; 3-906, 3.0%, 4 or
more— 233, 0.8%).

Healthcare system costs in ambulatory juvenile idiopathic
arthritis care

After extracting data from 214 285 visits, we calculated
systemic costs of JIA treatment (<18 years; wider defi-
nition due to organizational construct) based on claims
from outpatient visits (see Supplementary Table S1 and
§2). The annual median (IQR, range) cost was estimated
at 37.8€ (35.8-47.4€, 30.3-86.1€, respectively) for one
patient with JIA treated in outpatient care. For the Polish
healthcare system, between 2010 and 2022, the total cost
of outpatient JIA treatment amounted to over 3 540 000€,
with a median (IQR, range) cost of 232 000€ (178 000-
309 000€, 103 000-573 000€, respectively) per year reim-
bursed for outpatient service. The median (IQR, range)
cost per outpatient visit for a JIA patient was estimated at
14.1€ (12.1-18.3€, 9.70—33.8€), respectively.

Discussion

This is the first robust study that quantifies the epidemio-
logical burden of JIA in Poland between 2010 and 2022.
We utilized a complex case definition, which combines
repeat ICD-10 encoding, prescription data and accounts
for hierarchical structure in healthcare. To date, there
have been no population-based studies for JIA in Poland.
Previously, estimates were derived from an observa-
tional, cohort study conducted on a regional level [23].
Another prior domestic report for 2008-2012 aimed
to evaluate JIA burden, though the authors focused on
regional and rural-urban differences, while also utilizing
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Fig. 4 Gender specific changes in the incidence of JIA over time. Notes: Epidemiologic estimates are calculated with the population at risk as the number

of individuals in each specific age range

singular ICD-10 claims to identify JIA [6]. In this study,
we observed that incidence of JIA is stable and poten-
tially decremental over time. Whether this corresponds
to a true decrease incidence or reflects healthcare restric-
tion in the pandemic years (among other potential con-
founding factors) is currently unknown. However, with
the often-chronic nature of JIA, the prevalent popula-
tion of patients is growing (on par with the aging general
population).

In broad terms, our findings are comparable with those
of other studies. Recent studies from the UK reported an
overall age-standardized incidence rate at 5.61 and preva-
lence rate of 43.5 per 100 000 persons in 2018 [24]. Using
a database of 3—4 mln patients, Horneff et al. reported
incidence rates between 34 and 60 and prevalence rates
between 133 and 168 per 100 000 persons [25]. In Nor-
dic countries, incidence and prevalence rates tend to be
higher (18.5 and 159, respectively). A prior systematic
review synthesized the pooled incidence and prevalence
rates with an estimate of 7.8 (95% CI 7.6, 8.1) and 20.5
(95% CI 19.8, 21.3), respectively (of note, data mainly
from Europe and North America’s, without distinction by
JIA subtype) [5]. In historical cohorts (1990’s and earlier),

the prevalence was estimates ranged between 60 and 400
per 100 000 for JIA [26]. A recent study from Finland
estimated JIA occurrence at 27.5-31.7 per 100,000 per
year, which is higher than prior reports (from Finland)
and considerably greater than the estimates for Europe,
as well as our study [27]. Although prior observations of
south-north disparities [28] were not confirmed, consid-
erable regional and inter-country variability [5] implies
the importance of both environmental and genetic fac-
tors. Of note, the higher values obtained for age-specific
IRs and PRs are likely to reflect the changing demo-
graphic structure of the population (smaller denomina-
tor) and population coverage by public care. Gathering
additional epidemiological data is of high importance due
to considerable variability on a geographical and ethnic
level, both in disease burden and course [29-31].

While JIA may attenuate throughout young adult-
hood, the majority of patients exhibit ongoing signs of
disease [32], and likely transition into undifferentiated or
adult form of arthritis. A study by Glerup et al. based on
a cohort study from Scandinavian countries shows the
high burden of disease that persists into adulthood, with
only one third of patients achieving remission, despite
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being diagnosed in the early biologic era [17]. Delayed
introduction of biologic DMARDS leads to enhanced
disability and quality of life, including lower chances for
drug-free remission after transitioning into adulthood
[33]. In contrast to earlier epidemiologic studies, we did
not restrict the scope of the investigation to individuals
16 years or younger, as we know little about transitional
age JIA. We observed that a substantial proportion of JIA
patients are young adolescents or adults, which is impor-
tant from a management perspective. Transition into
adulthood is tied to a change in the healthcare provider,
but also carries psychosocial considerations. Adherence
and illness coping is worse in adolescence [34]. Despite
initially high effectiveness of biologics, long term reten-
tion is suboptimal [35]. A single monocentric study from
Poland showed that adult JIA is highly heterogenous and
difficult to treat, with less than 50% of patients meet-
ing criteria for adult types arthritis [36]. Our findings
emphasize the population burden, and further showcase
the importance of future studies of the transitional JIA
population. Due to cross-sectional nature, we are unable
to assess the number of JIA patients that reach long last-
ing remission.

We also examined the most common chronic causes
for healthcare contact among JIA patients. Our results
are similar to a recent report by Horneff et al. from Ger-
many, who observed the common concurrent presence of
atopic dermatitis, allergic diseases and others [25]. How-
ever, we did not observe such a high rate of uveitis, as
reported by Horneff et al. (11%) [25]. While there is not
dedicated screening programme in Poland, and there are
few potential confounding sources (underreporting, mis-
coding, diagnostic lag) given the strong association with
JIA, this finding may be suggestive of an unmet need that
requires urgent clarification in population-based stud-
ies [37, 38]. Haslak et al. reported allergic rhinitis, atten-
tion disorders and atopic dermatitis as the most common
concurrent conditions [39]. Other reports from smaller
cohorts indicate the common prevalence of uveitis (18%),
allergic rhinitis (14.5%), migraine (8.7%) and atopic der-
matitis (8.7%) [40], which may markedly differ from pop-
ulation estimates due to sampling heterogeneity. Of note,
we did not observe a frequent (i.e., within the top 50)
reporting of concurrent claims for other, related autoim-
mune disorders [7, 8], which are well recognized to coin-
cide with JIA. Whether resultant from potential latency,
underdiagnosis or miscoding, this observation warrants
further investigation in the Polish setting.

We observed very low rates of mortality in this study,
which is consistent with other reports from Europe. It has
been shown that JIA carries a comparable risk of death,
as compared with the general population. Although
this may not be true for untreated or refractory JIA, the
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general observations are likely reflective of the high level
of care that pediatric patients experience [41-43].

In contrast to the adult form of inflammatory arthritis,
the cost of JIA is initially driven by medication costs [43,
44]. However, the true burden of disease becomes tracta-
ble only after some time (i.e., disability and sequelae of its
chronicity and immunosuppression), with some authors
observing over 50% of JIA patient have active disease
later in adulthood [43]. Due to geographic disparities in
healthcare across regions, it is necessary to interpret eco-
nomic calculations respective to the local setting. Yucel
et al. emphasized that in systems with low remuneration
for professional consultations (excluding laboratory tests
and drug costs), the remaining share of total costs can
be nearly negligible (3%), despite a high rate of anti-TNF
therapy use [44]. Therefore, the reported costs of JIA
treatment in Poland are likely only a proportion of total
real-life costs (e.g., medication copayments, travel costs,
parents’ work leave costs), as has been shown in a com-
prehensive review for low- and middle-income countries
[45].

The limitations of this study include retrospective char-
acter and utilization of secondary sources to establish a
tentative, proxy diagnosis. Epidemiologic calculations
are based on the use of a denominator of population size
at-risk of developing disease at a given time (per year),
which does not always equate to person-years at-risk,
which is the ideal case scenario for epidemiologic esti-
mates [46]. While we utilized fixed population size at a
given time, the chronicity of JIA and young age distribu-
tion limits the bias associated with incomplete follow-
up (an imprecise denominator). Of note, we observed
higher incidence in 2010 compared to subsequent years,
which may be attributed to left truncation, whereby
some patients were already diagnosed prior to the study
period, resulting in an initial overestimation of incidence
that stabilized in later years as the cohort matured. We
are unable to account for additional sources of bias such
as miscoding, incompleteness or errors within the diag-
nostic and therapeutic process, which would result in
false fulfillment of the JIA definition. Additionally, some
of the diagnostic codes that we utilize can be indica-
tive of other forms of arthritis, but were maintained to
enhance sensitivity, given their relatively low frequency
of use. Due to anonymization of the analyzed data, we are
unable to perform true validation using a stratified ran-
dom sampling approach. Data form studies comparing
NHEF claims with real-life registry data in adult disorders
indicates potential variability in both under- or overes-
timation of certain conditions. However, these analyses
relied solely on primary ICD-10 diagnostic encoding
[47]. While the use of a complex case definition and near
complete population coverage with public healthcare are
the strengths of this report, the validity of these estimates
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requires further replication in population cohorts. Poten-
tial solutions to improve the reliability of NHF records
include the use of natural language processing techniques
that will emerge in importance as we transition to a com-
prehensive, central medical documentation platform [47,
48]. Lastly, geographical differences are likely to be pres-
ent throughout Europe, but due to the demographic and
ethnic structure of Poland, this cohort is likely represen-
tative of Central-Eastern Europe.

Conclusion

Reliable epidemiological estimates of JIA burden are
important for the policy maker in healthcare resource
allocation and assist identification of areas for interven-
tion priority. This nationwide study provides the first
comprehensive epidemiological assessment of JIA in
Poland, highlighting its substantial population burden
from 2010 to 2022. The findings suggest a stable yet
slightly declining incidence trend, while the prevalent
population continues to grow, likely due to the chronicity
of the disease. Relatively high rates of coexisting disorders
and healthcare utilization from a young age underscore
the complex needs of JIA patients. As many JIA patients
transition into adulthood forms of inflammatory arthri-
tis, the present study emphasizes the importance of
research into the unique characteristics and unmet needs
of this population.
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