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ABSTRACT

Objective: To determine the relationship between serum C-reactive protein (CRP) and erythrocyte sedimentation
rate (ESR) with active disease in patients with juvenile rheumatoid arthritis (JRA).

Methods: This is a cross-sectional analytical study conducted at the Department of Paediatrics, Abbasi Shaheed
Hospital, Karachi for one-year duration from April 2020 to April 2021. All patients who met the MJA’s American
College of Rheumatology (ACR) criteria were enrolled in the study. The ACR 20 improvement criteria were used
to define the pardon of the disease, and those who met the ACR20 recovery criteria were included in the
remission group. Laboratory tests such as PCR and ESR. Statistical analysis was performed using SAS software
(version 10.3).

Results: The study involved 90 patients, including 28 in the remission group (31.2%) and 62(68.88%) in the
active disease group. There were 61.11% (n = 55) of females, and the ratio of males to females was 3: 4. The
mean age of the subjects was 10.12 + 3.39 years (4-17 years). Distribution of the age of admission by different
subgroups, 13 patients (14.44%) aged 1-5 years, 31 patients (34.44%) aged 5-10 years, 40 patients (44.44%)
aged 10-15 years and 6 patients (6.66%) were over 15 years old. The mean duration of the disease was 2.40 +
2.11 years (range = 0.3—7 years). The onset of the disease in 21 patients (23.33%) lasting one year (22.9%) from
the onset of the disease, 48 patients (53.33%) presented one to five years from the onset of the disease, and 21
patients (23.33%) over five years. The most common type of arthritis was polyarthritis in 43 patients (47.77%),
followed by oligo-arthritis in 31 patients (34.44%) and systemic onset in 12 patients (13.33%). The mean ESR
was 41.03 + 27.80 mm / hour 1. (Range = 07-128 mm / hour 1) And mean CRP 16.1 + 13.80 mg/ L (range = 6-47
mg / L). While the ESR was> 30 mm / 1 hour in 50 of the 90 patients (55.55%), 43 of these 50 patients (86%)
were in the active disease group. Similarly, positive CRP was found in 58 patients (64.44%), of whom 52 (89.7%)
belonged to the group with active disease. Compared with the remission and active disease groups, 33 patients of
active diseases were female. In the active disease group, the mean age was 11.01 + 3.30 years, and the duration
of the disease began at one year in patients. Polyarthritis was detected in 26/62 (41.9%) of patients in the active

disease group.

Conclusion: High CRP and ESR parameters are good for predicting active disease in JRA patients.
Keywords: C-reactive protein, Juvenile rheumatoid arthritis, JRA and Erythrocyte mentation rate.

INTRODUCTION

Juvenile rheumatoid arthritis (JRA) is a chronic
inflammatory disease with different incidences of racial and
ethnic subtypes!. The incidence of JRA in the 15-year-old
white population is 13.9 / 100,000. JRA is a cause of
potential disability, discomfort, and long-term disability,
although some patients may experience uneventful

remission. Advances in recent treatments appear
promising, and early treatment, along with timely
rehabilitation, can optimize outcomes?3. Therefore,

identifying patients with JRA who are at high risk for
adverse events helps select patients for aggressive early
treatment. There are many advertisers for the result, but
only a few are described as initial advertisers*. JRA’s
laboratory research can be used to provide evidence of
inflammation, control treatment toxicity, and better
understand the pathogenesis of disease®. Useful laboratory
tests for JRAs include blood counts (CBC), rheumatoid

factor (RF), and inflammatory markers such as red blood
cell sedimentation rate (ESR) and C-reactive protein
(CRP)57. Westergren’s ESR is the rate at which red blood
cells drop in 1 hour. This is a useful but surprising measure
of active disease, both in the onset and follow-up of a child
with arthritis. Acute phase proteins (APPs) are proteins that
increase in plasma levels during acute phase reactions,
such as trauma, infection, cancer, overexertion, and
rheumatic diseases®. The APP contains certain protein
supplements, CRP and fibrinogen to help maintain and
maintain osteosis®. C-reactive protein is an acute phase
protein found in the blood, and its levels increase with any
inflammation in the body. In the acute phase of response,
CRP levels rise significantly and peak within 2 hours and
48 hours of acute trauma. As the acute phase response
decreases, CRP decreases with a relatively short half-life
of 18 hours'®. CRP is a more sensitive and accurate
reflection of the acute phase response than ESR. During
the first 24 hours of the acute phase, the ESR response
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may be normal, but as CRP levels rise before treatment,
the CRP tends to return to normal rather than ESR. This
study was conducted to determine the relationship between
C-reactive protein (CRP) and erythrocyte sedimentation
rate (ESR) and active disease in patients with juvenile
rheumatoid arthritis.

METHODS

This is a cross-sectional analytical study conducted at the
Department of Paediatrics, Abbasi Shaheed Hospital,
Karachi for one-year duration from April 2020 to April 2021.
The official approval of the local ethics committee and the
informed consent of all parents were obtained. All male and
female patients who met the American College of
Rheumatology (ACR) JRA criteria were enrolled in the
study. ACR criteria include: Symptoms of one or more
arthritis under the age of 16, duration of the disease for 6
weeks or more, type of onset defined in the first 6 months:
i. Polyarthritis: When 5 or more joints become inflamed, ii.
Oligoarthritis: Less than 5 inflamed joints, iii. Systemic
onset: characteristic of febrile arthritis),Excluding other
forms of juvenile arthritis. Data collected at the first clinical
visit included demographics, time of onset, and type of
arthritis recorded in a pre-designed format. ACR 20
treatment criteria were used to determine disease
remission. The ACR 20 improvement criteria showed a
20% improvement in the number of swollen joints and a
painful joint scored with 28 or more joints. In addition, 3 out
of 5 measurements improved by 20%: patient pain
assessment, overall patient assessment, general physician
assessment, self-assessment of patient disability, and
acute phase reactant (CRP or ESR). A horizontal visual
analog scale (usually 10 cm) of the patient’s current pain
situation and overall assessment of the physician and
patient. Patients who met the criteria for ACR20
improvement were in the remission group and the
remaining patients had active disease. Laboratory
parameters such as erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP) were ordered. A quantitative
agglutination method (Human Tex CRP, Wiesbaden,
Germany) was used for serum CRP and Westergren ESR
analysis for ESR levels. Samples were considered
“positive” if CRP was present at a concentration of 6 mg / L
or more. The rise in CSR was greater than 30 mm in the
first hour. Statistical data analysis was performed using the
Statistical Analysis System (SAS) of version 10.3. The
mean, standard deviation, and range were determined for
all quantitative variables. Baseline frequencies and
percentages, age and gender distribution, and duration of
disease were used to identify and determine active disease
groups and types of arthritis. Binary logistic regression was
used to determine age and initial disease duration and the
active disease group and the relationship between ESR
and CRP. A value of P <0.05 was considered statistically
significant.

RESULTS

The study involved 90 patients, including 28 in the
remission group (31.2%) and 62(68.88%) in the active
disease group. There were 61.11% (n = 55) of females,

and the ratio of males to females was 3: 4. The mean age
of the subjects was 10.12 + 3.39 years (4-17 years).
Distribution of the age of admission by different subgroups,
13 patients (14.44%) aged 1-5 years, 31 patients (34.44%)
aged 5-10 years, 40 patients (44.44%) aged 10-15 years
and 6 patients (6.66%) were over 15 years old. The mean
duration of the disease was 2.40 + 2.11 years (range =
0.3-7 years).

Distribution of Patients given in Table-I

Males 35(38.9%)
Females 5561.11%
Total 90(100%)

Active disease patients’ group 62(68.88%)

remission group 28 (31.2%)

Mean age 10.12 + 3.39 years (4-17
years)

Age group

1-5 years 13 (14.44%)

5-10 years 31 (34.44%)

10-15 years 40 (44.44%)

over 15 years 6 (6.66%)

Mean duration of the disease 2.40 + 2.11 years (range=
0.3-7 years).”

Type of arthritis

polyarthritis 43 (47.77%)

oligo-arthritis 31 (34.44%)

systemic onset 12 (13.33%)

The onset of the disease in 21 patients (23.33%)
lasting one year (22.9%) from the onset of the disease, 48
patients (53.33%) presented one to five years from the
onset of the disease, and 21 patients (23.33%) over five
years. The most common type of arthritis was polyarthritis
in 43 patients (47.77%), followed by oligo-arthritis in 31
patients (34.44%) and systemic onset in 12 patients
(13.33%). The mean ESR was 41.03 + 27.80 mm / hour 1.
(Range = 07-128 mm / hour 1) And mean CRP 16.1 +
13.80 mg /L (range = 6-47 mg / L). While the ESR was> 30
mm / 1 hour in 50 of the 90 patients (55.55%), 43 of these
50 patients (86%) were in the active disease group.
Similarly, positive CRP was found in 58 patients (64.44%),
of whom 52 (89.7%) belonged to the group with active
disease. Compared with the remission and active disease
groups, 33 patients of active diseases were female. In the
active disease group, the mean age was 11.01 + 3.30
years, and the duration of the disease began at one year in
patients. Polyarthritis was detected in 26/62 (41.9%) of
patients in the active disease group.

The comparison of the two groups (Table 2) showed
an improvement in all segments of the remission group
compared to the group with active disease according to the
ACR 20 criteria. Binary logistic regression was used to
determine their relationship with the active disease group
CRP and ESR. The regression model also initially
considered remission, early age, and other quantitative
parameters that affect disease duration. Duration of
disease at presentation (p = 0.042), higher ESR (p =
0.0022), and positive CRP (p = 0.0013) were associated
with active disease on presentation. In this study, the age
of presentation was not related to the active disease group
(Table 3).
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ACR 20 Improvement Criteria in Active Disease Group and Remission Group shown in Table-II

ACR20 Improvement Criteria Active Disease Group n=62 (Percentage) Remission Group n=28) Total n=90
(Percentage) (Percentage)

Swollen joint count

0-4 joints 42 (67.7) 17 (67.7) 59 (65.5)

4-8 joints 12 (19.3) 8 (28.6) 20 (22.2)

>8 joints 08 (12.9) 3(10.7) 11 (12.2)

Tender joint count

0-4 joinis 32(51.6) 20 (71.4) 52 (57.8)

4-8 joints 16 (25.8) 4 (14.3) 20 (22.2)

>8 joints 14 (22.5) 4 (14.3) 18 (20)

Pain visual analogue scale

Mild pain (0-3) 30 (48.4) 25 (89.3) 55 (61.1)

Moderate pain (4-6) 24 (38.7) 1(3.6) 25(28.9)

Severe pain (> 6) 09 (14.5) 1(3.6) 10 (10.0)

l\P/I?I)(;smlan s global assessment 08 (12.9) 23 (82.1) 31 (34.4)

Moderate 17 (27.4) 02 (7.1) 19 (21.1)

Severe 37 (59.7) 03 (10.8) 40 (44.4)

'\P/I?Igents global assessment 08 (12.9) 26 (92.8) 34 (37.8)

Moderate 31 (50.0) 00 (0) 31 (34.4)

Severe 23 (37.1) 1(3.6) 24 (26.7)

*ESR > 30mm in 1% hour 43 (86) 06 (21.4) 49 (54.4)

*CRP > 06 mg/l 52 (89.7) 05 (17.9) 57 (63.3)
Relation of Active disease with various parameters in Juvenile polyarthritis and systemic onset disease are more common
Rheumatoid Arthritis patients shown in Table-Ill than polyarthritis. Moreover, while all the studies in

Variable df | Estimated value | t-value | p-value Pakistan, India and Sri Lanka were hospitalized, the

Age att " 1 | -0.00249 -0.18 0.85 studies in Western countries were population-based

presentation studies, so comparisons are difficult’®. Comparing the

Duration of . . .

disease at 1 -0.04461 21 0.042 dlffe_rer_n subtypes_ of the active disease group and the

presentation remission group, it was found in our study that only one

*ESR 1 -0.00512 312 0.0022 type of disease was not negative. This is because different

*CRP 1 20.01078 3.29 0.0013 variables affect different types of outcomes, such as

gender, underlying disease duration, and seropositivity.
DISCUSSION This is consistent with another study by Oen et al. Different

Juvenile rheumatoid arthritis (JRA) is the most common
rheumatic disease in children. Over the last decade, it has
been questioned that JRA is a disease that is usually
resolved in childhood. Remission usually occurs in the first
five years after the onset and is less common in patients
with systemic onset and polyarticular JIA. Therefore, JRA is
usually a disease that progresses into adulthood'?.
Compared to previous decades, functional outcomes have
improved, but the estimated rate of arthroplasty is still very
high. This study showed that the late age of acceptance
and the gender of women predominate. This is consistent
with another study by Lahore!®!4, In India, old age was also
seen in the presentation. The reason may be the ethnic
and geographical similarity of the two populations or the
biological characteristics of the disease on this
subcontinent!®. The gender dominance of women in the
JRA has been described in Western literature and has
been picked up in many studies in Sri Lanka and
Bangladesh. It is well known that the gender of women is
associated with active disease. In this cross-sectional
study, 68.8% of patients had active disease. Bouchr et al.
More than 80% of patients had active disease in adulthood.
Studies in India have shown similar results. In this study,
the most common type of JRA is polyarticular JRA. Many
studies in Lahore, Sri Lanka and India have yielded similar
results'¢17. This is different from the West, where

subtypes were replaced with different variables. This is
Guillaume et al reported that the arthritic group was in
remission more often than in other types. Similarly,
Aggarwal et al found that 45% of patients in the nonlinear
group and 20% of patients in the polyarticular group were
in remission®1°, In our study the majority of the population
had late illnesses and this may be a reason for the
presentation of all subtypes. This is consistent with
research in India that the long duration of the disease is
permanently associated with active disease?*-?!. Zak et al.
The duration of the disease has also been reported to be
the strongest predictor of adverse disease outcomes at
onset. CRP and ESR, two known acute-phase reagents,
are used clinically in the follow-up of JRA patients. In this
study, and in line with other studies, these parameters were
increased in patients with active disease and were normal
in remission patients??, Al-Matar et al. They concluded that
the highest ESR value in the first six months of the group
with polyarticular involvement was one of the risk factors for
patients without linear JRA. Flato et al. The high CSR
values had little or no effect on prognosis upon admission
to hospital. They also showed that increasing the duration
of ESR in the first six months was a risk factor for poor
results?3-24, Several studies have shown that ESR may be a
better parameter than CRP levels, but a high baseline CRP
level can strongly predict failure of first remission treatment.
Zak et al. The diagnosis showed a marked increase in CRP
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in people with active disease?®. In another study, increased
markers of inflammation, including ESR and CRP, along
with other factors such as female gender, polyarthritis, and
seropositivity, were consistent predictors of poor prognosis.

CONCLUSION

Juvenile rheumatoid arthritis is a chronic disease that
causes long-term disability. Positive CRP and increased
ESR are strongly associated with active disease in JRA
patients. Late referrals to a pediatric rheumatologist have a
poor prognosis in terms of remission of the disease. Early
recommendations and strict disease control help to change
the course of the disease according to clinical and
laboratory parameters.
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