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ABSTRACT

Background: 14-3-3(eta) protein, is an intracellular chaperone (cellular adapter) protein, which released to
the extra cellular space during the early stages of the rheumatoid arthritis (RA), and acts as an inducer of
innate immune system. Many inflammatory mediators and pathways that involved in the pathogenesis and
progression of RA have been upregulated through 14-3-3 eta protein. So, this marker in addition to existing
biomarkers can augment the lab efficacy in the early identification and progression assessment of the RA.

Obijective: Investigating the existence of anti-CCP antibodies and 14-3-3 protein eta in juvenile idiopathic
arthritis (JIA) and RA patients, comparing that with healthy controls and correlated their levels with Disease
Activity Score (DAS 28).

Patients and Methods: Serum levels of 14-3-3 eta protein and anti-CCP were measured using enzyme-
linked immunosorbent assay (ELISA) in 40 patients including 20 JIA cases (group 1), 20 RA cases (group I1),
and 40 apparently healthy controls.

Results: There were highly significant statistical increases in RF, and anti-CCP antibodies in JIA patients as
compared with their controls, while there was insignificant statistical difference between both groups
regarding 14-3-3 protein eta. There were significant statistical increases in14-3-3 protein eta and anti-CCP
antibodies in adult RA patients as compared with their controls. In JIA patients, there was significant increase
in disease activity score 28 (DAS 28) among patients with +ve RF and +ve anti-CPP, meanwhile there were
non-significant relation between DAS 28 and CRP results. Among cases with RA, there was non-significant
relation between DAS 28 and the 3 markers (CRP, RF, and anti-CCP antibodies). At cutoff point of 0.19
ng/ml (which was used in many previous studies as the best for 14-3-3 eta protein), our results showed
sensitivity and specificity for this marker in JIA (15% and 100%) . In RA, we found 90% sensitivity and 90%
specificity for this marker at the same cutoff point. Our study revealed that serum 14-3-3 eta protein level
was significantly correlated to disease severity score 28 (DAS 28) for JIA (r = 0.49 / P = 0.0288), while for
RA (r = 0.8502 / P= 0.0001).

Conclusion: anti-CCP antibodies were prevalent among polyarticular onset JIA patients compared to other
subtypes of the disease. 14-3-3 protein had +ve correlation with disease severity in both groups and needs
further evaluation on larger samples.
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INTRODUCTION

Rheumatoid arthritis (RA) is the most
common chronic autoimmune arthritis
characterized mainly by symmetrical
small joints inflammation (Zeng and Tan,
2018). RA exists all over the world, with a
global prevalence rate of about 0.5-1%
(Scott and Stevenson 2017). RA is a
multifactorial ~ disease  with  variable
presentations and severity (Hirata et al.,
2015). RA could lead to irreversible joint
destruction and disability. Early diagnosis
of RA combined with an accurate
prognostic assessment and appropriate
treatment  strategy can  significantly
improve a patient’s prognosis (Vermeer et
al., 2011). Many kinds of biomarkers
coexisted in the serum of RA patients and
linked to progression of the disease
(Wunderlich et al., 2016). Rheumatoid
factor (RF) and cyclic citrullinated peptide
antibodies  (anti-CCP)  are  major
serological markers for RA diagnosis and
classification (Zeng and Tan 2018). Low
sensitivity of these markers in early
diagnosis and follow up of the disease
leads the attempts to find more sensitive
biomarkers (Smolen et al., 2016). 14-3-
3(eta) protein, is an intracellular
chaperone (cellular adapter) protein
belongs to a family of seven isoforms
named as; (i) beta (if) gamma (iii) epsilon
(iv) eta (v) tau (vi) and zeta (vii) sigma
(Maksymowych et al., 2014).

During the early stages of the RA, 14-
3-3nprotein released to the extra cellular
space and acts as an inducer of innate
immune system (Aletaha et al., 2010).
Many inflammatory  mediators and
pathways that involved in  the
pathogenesis and progression of RA have
been unregulated through 14-3-3n protein

(Maksymowych et al., 2014). So, this
marker in addition to existing biomarkers,
can augment the lab efficacy in the early
identification and progression assessment
of the RA (Zeng and Tan, 2018). On the
other hand, the most prevalent rheumatic
disease in childhood is juvenile idiopathic
arthritis  (JIA) with global prevalence
ranges from 7-401 per 100,000 children
(Patwardhan, 2019). JIA patients are
classified into 7 subtypes, which comprise
systemic JIA, oligoarthritis, polyarthritis
(RF negative), polyarthritis (RF positive),
psoriatic arthritis, enthesitis-related
arthritis  (ERA) and undifferentiated
arthritis (Wu and Rabinovich, 2019). JIA

is a multifactorial  heterogeneous
childhood arthritis, diagnosed and
classified according to the clinical

presentation within 6 months of disease
onset (Lin et al., 2011). This clinical
classification has limited prognostic value
and do not consider biomarkers other than
RF in the diagnosis (Wallace et al., 2014).
So, this cloudy classification may restrict
the chance for early aggressive therapy of
JIA. At present, the prognostic assessment in
JIA is anticipated by the race, sex, age of
onset, and some other points, that have
observed through experience. Many RA
biomarkers are not studied well in pediatric
patients (Esbjornsson et al., 2015).

The present work aimed to investigate
the existence of 14-3-3 (eta) protein, anti-
CCP antibodies, and RF in JIA and RA
patients , comparing that with healthy
controls and correlated its levels with
Disease  Activity Score (DAS 28)
(Smoline et al., 2016).

PATIENTS AND METHODS

Study Design: A case control study was
accomplished in Rheumatology, Clinical
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pathology and Pediatrics Departments of
Al-Hussein and AL-Zahra'a Hospitals, Al-
AzharUniversity, Cairo, Egypt. Subjects
were studied over a period of 12 months
from March 2018 to Feb. 2019. The study
was ratified by the local Ethics
Committee. Informed written consents
have been obtained prior to enrolment in
the study.

Study Population: A cohort of 20
consecutive pediatric patients (< 16 years)
who met the International League of
Associations for Rheumatology [ILAR]
(Petty et al., 2004), criteria for JIA were
enrolled in the study as a group I. while
group Il comprised 20 patients (> 16
years) with RA diagnosed according to the
American College of Rheumatology and
European League Against Rheumatism
classification criteria for RA (Aletaha et
al., 2010). As a control, 40 candidates
were enrolled from age and sex matched,
apparently healthy individual.

All studied individuals were subjected
to a  detailed history  taking,
comprehensive clinical examination,
routine laboratory investigations, and
biomarkers assay (including RF, ANTI-
CCP, and 14-3-3 protein). None of our
candidates was conflicted with other
diagnosis (e.q. systemic lupus
erythematosus, ankylosing
spondylitis...etc.), or have other chronic
iliness (e.g. Diabetes mellitus, organ
failure ...etc.), or have active infection at
the time of lab assessment.

Disease Activity Score 28 (DAS28), in
its simplified version, was used for
assessment of disease severity in patients
of group | and Il. DAS28 merges data of
the number of painful and swollen joints,
with 28 joints being selected, as well as
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ESR or CRP and patient's global
assessment measured on a visual analog
scale (VAS) from zero to 10 cm. DAS28
score was calculated using a mathematical
formula, and the activity of arthritis can be
interpreted in categorical scale (Aleta et
al., 2010).

Laboratory  investigations: Blood
samples were divided into two portions :

* One portion was collected into EDITA
containing tube for CBC estimation
using fully automated cell counter, and
for ESR estimation by Westegren
method.

* The other portion was put in a plan tube,
left to clot, then centrifuged at 1600 rpm
for 20minutes, and serum was separated
and used for estimation of:

1. Liver and kidney function tests were
done on Cobus C 311auto-analyzer.

2. C-reactive protein (CRP) by using
Biocientifica S.A kit (latex
agglutination slidetest). The test based
upon the immunological agglutination
reaction between CRP as an antigen
and the corresponding antibody coated
on the surface of biological inert latex
particles.

- Positive test: Agglutination was
tested within 2 minutes, showing a
CR level equal or higher than 8
mg/L.

3. Rheumatoid factor Dby using
Biocientifica S.A kit (latex
agglutination slide test). The test
based upon the immunological
reaction between RF in the serum and
the corresponding human antibody
IgG coated onto polystyrene latex
particles. When the serum containing
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RF was mixed with the RF latex, a
resulting agglutination was observed.

- Positive results were shown through
the agglutination of latex particles.
Distinct agglutination indicated a RF
concentration > to 20 IU/ml in the
undiluted sample.

4. anti-CCP (cyclic citrullinated peptide)
by using QUANTA Lite® CCP3 IgG
ELISA Kit from Inova Diagnostics.
The antigen used in the QUANTA
Lite® CCP3 IgG ELISA test was a
systemic, cyclic citrullinated peptide
that was found to have high sensitivity
and specificity in detecting antibody in
patients with RA. The assay was
evaluated spectrophotometrically by
measuring and comparing the color
intensity that developed in the patient
wells with the color in the control
wells.

5. Human 14-3-3eta protein by using eta
(YWHAH) ELISA Kit from Glory
Science Co., Ltd. This ELISA kit used
Sandwich-ELISA as the method.

Statistical Analysis:

Data were coded and entered using the
statistical package SPSS (Statistical
Package for the Social Sciences) version
25. Data were summarized using mean,
standard deviation, median, minimum and
maximum in quantitative data and using
frequency (count) and relative frequency
(percentage) for categorical data. The
comparison between more than two
groups with quantitative data and
parametric distribution were done by
using One Way ANOVA followed by post
hoc analysis using Tukey's test. For
comparing categorical data, Chi square
(x2) test was performed. Exact test was
used instead when the expected frequency
was less than 5. Correlations between
quantitative variables were done using
Pearson correlation coefficient to assess
the best cut off point with its sensitivity,
specificity, positive predictive  value
(PPV) and negative predictive value
(NPV).The confidence interval was set to
95%, and the accepted margin of error
was set to 5%. P> 0.5 was considered
significant.

RESULTS
There was significant  statistical erythrocyte sedimentation rate (ESR),
difference  between Group | that urea level, ALT, AST and CRP. Also,

comprised 20JRA patients  with the
pediatric controls as regard the white
blood cells count, red blood cells count,
hemoglobin  content, platelet count,

there  were  significant  statistical
differences between them regarding RF,
and ANTI-CCP antibodies (Table 1).
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Table (1):Characteristics of the juvenile idiopathic arthritis
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Groups Pediatric Control JIA P value
Parameters Mean SD Mean SD
AGE (year) 12.10 2.40 11.78 2.26 0.640
WBCs (x10°/mm®) 391 0.35 6.98 0.91 <0.001
RBCs (x10%/microliter) 414 0.45 4.56 0.004
0.40
Hb (gm/dL) 12.84 0.68 9.93 1.04 <0.001
Platelets(x10%/mm?) 275.60 34.24 297.05 33.97 0.043
ESR (mm/hr) 11.00 2.88 43.20 25.60 <0.001
UREA(mg/dL) 13.15 1.35 21.20 4.38 <0.001
CREAT(mg/dL) 0.36 0.08 0.47 0.25 0.383
ALT(U/L) 9.20 1.32 14.25 2.77 <0.001
AST(U/L) 11.80 1.79 32.45 4.06 <0.001
14-3-3 eta protein (ng/ml) 0.071 0.071 0.43 1.16 0.175
Pediatric Control JIA P value
Count % Count %
SEX Male 4 20.0 3 15.0 1
Female 16 80.0 17 85.0
CRP Positive 0 0.0 13 65.0 <0.001
Negative 20 100.0 7 35.0
RF Positive 0 0.0 6 30.0 0.020
Negative 20 100.0 14 70.0
ANTI-CCP Positive 0 0.0 6 30.0 0.020
ANTIBODIES | Negative 20 100.0 14 70.0
Group Il that comprised 20 RA regarding ESR, serum creatinine, ALT,
patients had significant statistical CRP, RF, ANTI-CCP antibodies, and

difference with the adult control group
Table (2): Characteristics of the adult rheumatoid arthritis

14-3-3 eta protein (Table 2).

Groups Control RA P value
Parameters Mean SD Mean SD
AGE (year) 45.75 9.11 45.85 11.81 0.779
WBCs (x10%/mm°) 5.63 0.81 5.50 1.51 0.429
RBCs (x10%/microliter) 4.27 0.49 4.40 0.46 0.512
Hb (gm/dL) 10.82 1.10 11.19 1.31 0.414
Platlets (x10%/mm°) 255.40 58.28 254.20 80.07 0.698
ESR (mm/hr) 13.00 3.18 51.55 22.22 <0.001
UREA(mg/dL) 28.55 4.75 31.85 11.07 0.529
CREAT(mg/dL) 0.76 0.14 0.61 0.12 0.004
ALT(U/L) 22.20 3.98 18.05 6.68 0.043
AST(U/L) 21.95 4.01 22.75 11.67 0.429
14-3-3 eta protein (ng/ml) 0.101 0.061 4.48 5.32 <0.001
Control RA P value
Count % Count %
SEX Male 1 5.0 1 5.0 1
Female 19 95.0 19 95.0
CRP Positive 0 0.0 16 80.0 | <0.001
Negative 20 100.0 4 20.0
RF Positive 0 0.0 17 85.0 | <0.001
Negative 20 100.0 3 15.0
ANTI-CCP Positive 0 0.0 13 65.0 | <0.001
ANTIBODIES | Negative 20 100.0 7 35.0
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About comparison between group | results. While there was no significant
and group Il, there was significant statistical difference between them in
statistical difference between both disease activity scores 28 (DAS 28-
groups regarding the RF, anti-CCP Table 3).
antibodies, and 14-3-3 eta protein

Table (3): Comparison between patients with JRA and those with RA

Groups JRA RA
Parameters Count % Count % P value
SEX Male 3 15.0 1 5.0
Female 17 85.0 19 95.0 0.605
CRP Positive 13 65.0 16 80.0 0.288
Negative 7 35.0 4 20.0 '
RF Positive 6 30.0 17 85.0
Negative 14 70.0 3 150 | <000t
ANTI-CCP Positive 6 30.0 13 65.0 0.027
ANTIBODIES Negative 14 70.0 7 35.0 )
Mean SD Mean SD P value
14-3-3 eta protein (ng/ml) 0.43 1.16 4.48 5.32 0.0020
Disease Activity Score 28
(DAS?28) 4.45 0.9 4.02 0.75 0.109
Of 20 JIA patients recruited for the markers [RF and  ANTI-CCP

study, 11 cases (55%) were of
polyarticular subtype (6 cases have +ve
results for both markers [RF and anti-
CCP], while 5 cases have negative
markers), 7 cases (35%) with
oligoarthritis onset (0 RF +ve and 0
anti-CCP antibodies +ve) and 2 cases
with systemic onset JIA (0 RF +ve and
0 anti-CCP antibodies +ve). On the
other hand, 12 cases of RA candidates
in the have +ve results for both

antibodies], 5 cases have +ve results
for RF only, 1 case +ve for anti-CCP
antibodies only, and 2 cases have -ve
results for both markers. Elicited data
showed statistically significant
association between results of both
markers in JIA group (P value <
0.001), and non-significant association
between them among cases of RA
group (Table 4).

Table (4): Relation between RF and ANTI-CCP antibodies results among cases

R.F. Positive Negative P value
Groups
Count % Count %
JlAcases ANTICCP Positive 6 100.0 0 0.0 <0.001
(Groupl) Negative 0 0.0 14 100.0
RA cases ANTICCP Positive 12 70.6 1 33.3 0.270
(Groupll) Negative 5 29.4 2 66.7

Tables (5 & 6) illustrated the
relation between disease activity score
28 (DAS 28) and results of 3
biochemical markers (CRP, RF, and
ANTI-CCP antibodies) in both groups.
Regarding cases of group I, there was
significant increase in disease activity
score 28 (DAS 28) among patients

with +ve RF and +ve ANTI-CPP,
while  there was  non-significant
relation between DAS 28 and CRP
results. On the other hand, cases of
group Il, there was non-significant
relation between DAS 28 and the 3
markers (CRP, RF, and ANTI-CCP
antibodies).
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Table (5): Relation between DAS28 and (CRP, RF, and anti-CCP antibodies) in JIA cases

Positive Negative p-value
CRP | Mean | SD | Med. | Min. Max. | Mean | SD Med. | Min. Max.
DAS 4.48 |0.86| 4.20 3.70 6.00 4.37 1.02 | 450 3.20 5.80 0.757
28
RF . .
Mean | SD | Med. | Min. Max. Mean | SD Med. | Min. Max.
DAS
28 5.60 | 0.58| 5.85 4.50 6.00 395 | 041 | 3.95 3.20 4.70 <0.001
Anti- | Mean | SD | Med. | Min. Max. Mean | SD Med. | Min. Max.
CCpP
Abs
5.60 | 0.58| 5.85 4.50 6.00 395 | 041 | 3.95 3.20 4.70 <0.001
DAS
28
Table (6): Relation between DAS28 and [CRP, RF and anti -CCP antibodies] in RA
cases
Positive Negative p-value
CRP | Mean | SD | Med.| Min. Max. Mean | SD Med. | Min. Max.
419 |067| 415 | 3.20 6.00 3.38 |0.79 3.15 2.70 4.50 0.099
DAS
28
RF| Mean | SD | Med.| Min. Max. Mean | SD Med. | Min. Max.
407 |0.74| 390 | 3.00 6.00 3.77 |0.95 4.10 2.70 4.50 0.842
DAS
28
Anti- | Mean | SD | Med.| Min. Max. Mean | SD Med. | Min. Max.
CCP| 418 |081| 4.20 | 3.00 6.00 3.73 |0.57 3.90 2.70 4.30 0.275
Abs
DAS
28

At cut-off point 0.11ng/ml, serum
14-3-3 eta proteinhad 80% sensitivity
and 80 % specificity among patients of
group | and their controls for
prediction of JIA, while had 90%
sensitivity and 95% specificity at cut-

off point 0.25 ng/ml among adult
patients of group Il and their controls
for RA prediction.  Sensitivity and
Specificity of 14-3-3 eta protein at
variable cutoff pointed for diagnosis of
JIA and RA (Table 7).

Table (7): Sensitivity and specificity of 14-3-3 eta protein at variable cutoff points for

diagnosis of JIA and RA

JIA RA
Cut point i . Cut point o A
(ng/ml) Sensitivity | Specificity (ng/ml) Sensitivity Specificity
0.11 80% 80% 0.19 90% 90%
0.17 50 % 100% 0.25 90% 95%
0.19 15% 100 % 0.32 85% 100%

Pearson correlation analysis showed
that the serum level of 14-3-3 eta
protein had significant +ve correlation

with the disease activity score 28 (DAS
28) among patients of JIA and RA
(figure 1).
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Figure (1): scatter plot curve of (DAS 28) vs 14-3-3 eta protein level among candidates of group
I (left) and group Il (right) showing Pearson Correlation Coefficient (r) and P

value.
DISCUSSION
This study was formulated to

determine the existence of 14-3-3 eta
protein, anti-CCP antibodies, and RF in 2
groups of patients: Group | included JIA
patients, and group Il included RA
patients. The current study linked these
markers level to the disease activity score
28 (DAS 28). In the current study, 20 JIA
patients were sequentially enrolled. RF
and ant-CCP antibodies were positive in 6
(30%) cases as all of them having
polyarticular onset. Other cases (70%)
and their controls had -ve results for both
markers. On the same line, Omar et al.
(2013) studied a cohort of 54 JIA patients
and reported that 25.9% have +ve RF and
24.1% have +ve ANTI-CCP antibodies of
polyarticular subtype.

Habib et al. (2008) stated that ANTI-
CCP antibodies had been detected in
20.6% of cases with JIA. All ANTI-CCP
antibodies +ve candidates were of the
polyarticular RF +ve subtype.

The predominance of ANTI-CCP
antibodies in RF +ve polyarticular subtype
could be explained by the immunologic
theory of this subtype. So, it may be
considered that the juvenile equivalent of
RA (Gupta et al. 2010). Polyarticular RF
+ve JIA patients had much more
probability to have ANTI-CCP antibodies
+ve results (Omar et al., 2013). These
results were comparable to our findings.
The previous data clearly demonstrate
wide differences regarding the existence
of anti-CCP antibodies among different
countries and races (Thierry et al., 2014).

Furthermore, our results suggesting
that anti-CCP antibodies assay may not be
better than RF in typing of polyarticular
JIA. However, the absence of anti-CCP
antibodies, in other subtypes of JIA and
in all healthy controls, suggested a
possible valuable role for anti-CCP
antibodies test in affirming the diagnosis
of polyarticular subtype and in exclusion
of non-JIA polyarthritis in children (Omar
etal ., 2013).
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Our results showed that out of 20 adult
RA patients, there were 60% of cases have
+ve results for both markers. 100% of the
adult controls were -ve for both markers.
These results were parallel to the results
of Habib et al. (2008) who found that
anti-CCP antibodies positivity had been
found in 2/3 to 3/4 of RA patients (mostly
in RF +ve cases).

However, anti-CCP antibodies
positivity, in our JIA patients, was still
less than the adult patients with RA (30%
versus 65%). This could be referred to the
heterogeneous nature of JIA subtypes
when compared to RA .

Moreover, our results  showed
statistically significant association
between both markers in JIA patients and
non-significant association between them
among RA cases. Analogous results had
been reported by multiple previous studies
(Omar et al., 2013).

In our JIA patients, there were
significant increases in disease activity
score 28 (DAS 28) among patients with
+ve RF and +ve anti-CPP. Meanwhile,
there was non-significant relation between
DAS 28 and CRP results. Among cases
with RA, there were non-significant
relations between DAS 28 and the 3
markers (CRP, RF, and anti-CCP
antibodies).

Many studies reported a possible link
between anti-CCP antibodies and disease
severity in JIA and RA (Patwardahan,
2019). Gupta et al. (2010) reported that
ANTI-CCP antibodies had been detected
significantly more among JIA patients
with serious disease manifestations.

Regarding RA, our results were
compatible with V anichapuntu et al.,

(2010) and Safi & Houssien (2018) were
their results elicited limited role of anti-
CCP antibodies in predicting disease
activity among patients with RA.

In the current study, seruml14-3-3 eta
protein was found significantly higher in
group Il when compared to their control
group or when compared to group |
patients.  In group |, there was no
significant statistical difference between
JIA patients and their controls regarding
the level of serum 14-3-3 eta protein.

At cutoff point of 0.19 ng/ml, which
was used in many previous studies as the
best for 14-3-3 eta protein (Maksymowch
et al, 2014), our results showed
(sensitivity and specificity) for this marker
in JIA (15% and100%) respectively. In
RA there were 90% sensitivity and 90%
specificity for these markers at the same
cutoff point.

Carrier et al. (2016) showed that both
among the early and established RA
candidates, 14-3-3 eta was higher in
patients’ serum even those RF -ve and/or
anti-CCP-ve. So, addition of 14-3-3 eta to
anti-CCP and/or RF would raise the
diagnostic efficacy.

Maksymowych et al. (2014) evaluated
the diagnostic efficacy of 14-3-3 eta in
619  candidates  comprising  early
established RA patients and controls.
They concluded that median were
significantly higher in those with early
and established RA when compared with

healthy individuals. Regarding
comparison between established RA and
healthy controls, their results

demonstrated that at a cutoff value of 14-
3-3 eta protein >0.19 ng/mg, displayed a
sensitivity of 77.0% and a specificity of
92.6%. At the same cutoff value, the
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results displayed a sensitivity of 63.6%
and a specificity of 92.6%, when
comparing early RA with healthy controls.
Comparable results had been elicited by
Gong et al. (2017).

Our study revealed that serum 14-3-3
eta protein level was significantly
correlated to disease severity score 28
(DAS 28).

Maksymowych et al. (2014) reported
that higher median baseline Disease
Activity Score and health assessment
questionnaire measures were found in 14-
3-3 eta +ve candidates with RA compared
to the 14-3-3 eta -ve patients with RA.

Analysis of results from other studies
confirmed thelink between RA severity
and 14-3-3 eta protein. Hirata et al.
(2015) stated that the usefulness of 14-3-3
eta in assessment of disease severity and
treatment response was investigated in
established RA  candidates  before
treatment initiation and 1 year after.
Parameters associated to disease severity
such as ESR,CRP, RF, Clinical Disease
Activity Index, Simple Disease Activity
Index, 28-joint tender joint count, 28-joint
swollen joint count, Sharp/van der Heijde
(SvH) score DAS 28, joint space
narrowing, erosion score, and ANTI-CCP
were included as assessment parameters.
Results showed that 14-3-3 eta +ve
patients had higher median (IQR) DAS28,
ESR, Clinical Disease Activity Index,
Simple Disease Activity Index, 28-joint
tender joint count, 28-joint swollen joint
count scores and elevated ESR, ANTI-
CCP, RF before treatment initiation.

Gong et al. (2017) found that +ve
correlation between 14-3-3 eta protein
with visual analog scales and health
assessment questionnaire, which assessed

joints function, and negative correlation
was elicited between 14-3-3 eta protein
and bone mineral density. No studies
investigated14-3-3 eta protein in JIA
patients, so we cannot compare our results
with the others.

CONCLUSION

Anti-CCP antibodies were prevalent
among polyarticular onset JIA patients
compared to other subtypes of the disease
and highly linked to RF. Also, our study
approved that 14-3-3 eta protein has a role
in detection of rheumatoid arthritis along
with other biomarkers in RA and JIA. The
new marker, 14-3-3 eta protein, also
showed positive correlation with disease
activity in both groups and there is a need
for further evaluation on larger sample of
Egyptian population.
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