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ABSTRACT

Background: Rheumatoid arthrifis (RA) is a progressive inflammatory disease affecting the joints with a
marked impact upon functional capacity of the patient. The working ability of RA patients can be preserved
if the disease modifying antirheumatic drug (DMARD) therapy is initiated early in the course of disease. The
objective of our study was to compare the disease activity variables in DMARD-ndive seropositive rheuma-
toid arthritis (SPRA) and seronegative rheumatoid arthritis (SNRA) patients and to determine correlations
between the disease activity variables in RA.

Methods: A cross-sectional study recruited n=90 patients from Rheumatology Clinic from May 2020 to Octo-
ber 2020. The rheumatoid factor (RF), anfi-cyclic citrulinated pepftide levels (ACCP), erythrocyte sedimenta-
fion rates (ESR) were clinically measured. Disease activity variables including the tender joint count (TJC),
swollen joint count (SJC), health assessment questionnaire-disability index (HAQ-DI) and disease activity
score of 28 joints (DAS28) were consistently calculated. Patients were divided into seropositive RA group and
seronegative RA group, based on RF and ACCP. Chi-squared test and pearson correlation were applied, p
<0.05 was considered statistically significant.

Results: High HAQ-DI and DAS28-ESR scores were found in SPRA than in the SNRA patients and were statisti-
cdlly significant (p=0.000, p=0.054). TJ-28 and SJ-28 counts were higher in SPRA but were not statistically
significant. There was a significant correlation of DAS28 with TJ-28 (r=0.816, p-value = 0.000), with
SJ-28(r=0.801, p-value = 0.000) and HAQ-DI (r=0.517, p-value = 0.000).

Conclusion: Evaluation of inflammatory markers and functional disability was found significant (p=0.000) in
determining the disease activity compared fo presence of autoantibodies in DMARD ndive RA patients.
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INTRODUCTION

Rheumatoid arthrifis (RA), an immune mediated
disease predominantly causes inflammation and
progressive decrease in joint function. It affects 0.24%
population globally. Females are more affected by
RA than males'2. lts prevalence in Pakistan is report-
ed fo be 0.5%. Thus, it has a pronounced impact
upon working ability of the patient and causes com-
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plete disability in many patients, which forces them
to quit their jobs®. Life expectancy of RA patients is
reported fo be significantly reduced due to aggres-
siveness of this chronic inflammatory arthritis particu-
larly in the first few years of the diagnosis.

The evaluation of serum autoantibodies: rheumatoid
factor (RF) and anti cyclic cifrulinated peptide
(ACCP) in RA is an important tool in confirming the
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diagnosis especially in those with an unclear clinical
picture. Among these autoantibodies, ACCP
provides a more specific evidence of RA diagnosis.
Based on these serum autoantibodies as mentioned
in 2010 American College of Rheumatology/Europe-
an League against Rheumatism (ACR/EULAR) criteria
for RA has enabled the siratfification of RA patients as
seropositive (SPRA) and seronegative rheumatoid
arthritis (SNRA) patients®.

The ftfargeted fireatment approach fo prevent
functional disability in RA patients requires optimal
measurement of disease activity. The evaluation of
severity of disease in RA is done by several indices
including C-reactive protein (CRP), erythrocyte
sedimentation rate (ESR), and disease activity score
(DAS).The disease activity is well monitored by ESR
over a couple of weeks while CRP shows short-ferm
changes in disease activity of RAS.

Clinically Disease Activity Score for 28 joints (DAS28)
was previously taken as DAS, is officially recommend-
ed by EULAR to evaluate disease activity®. DAS-28 is a
well-balanced combined measure of disease activi-
ty from 28 swollen joints (SJ-28), 28 tender joints
(TJ-28), ESR/CRP and general health of patient.
DAS28 can range from 0O to 10, with scores of, >5.1
(high disease activity), <3.2 (low disease activity) and
<2.6 (remission) 7. Specifically DAS28-ESR is widely
used in prognosis and freatment monitoring in RA
patients and it has been suggested by Aletaha et al.
that DAS28-ESR of 2.4 more suitably reflects remission
in RA®.

Functional disability of RA patients is evaluated by
patient based health assessment questionnaire-dis-
ability index (HAQ-DI). It includes questions regarding
the patient's functional status. Total score ranges
between 0-3 1°. A delay in identifying RA in early part
of the disease can cause significant joint inflamma-
fion and damage to the joints. Inifiation of disease
modifying antitheumatic drugs (DMARD) has been
shown to reduce advancement in joint inflarmation
in early RA". Hence, if the disease activity in RA is
monitored and well confrolled with the use of
DMARDs at appropriate time then joint deformity
can be prevented and mobility of joints can be well
preserved. This study was done to evaluate the work-
ing disability in RA patients so that DMARD therapy
can be initiated at the start of disease symptoms. The
objective of our study was fo compare the disease
activity variables in DMARD-ndive SPRA and SNRA
patients and to defermine correlations between the
disease activity variables in RA.

METHODS

A totfal of 20 patients from 30 fo 45 years with the

complaint of arthralgia were recruited from Rheuma-
tology Clinic. It was a cross-sectional study conduct-
ed from May 2020 to October 2020after an approval
from Ethical Review Committee of Ziauddin University
(Ref code: 0920319MIPHY). The 2010 American
College of Rheumatology/European League against
Rheumatism (ACR/EULAR) criteria was used fo diag-
nose RA in participants of this study. All of these
patients were DMARD ndiive. All parficipants gave an
informed consent and filled in a questionnaire about
the performance of their activities in daily life as
assessed by the Stanford University HAQ-DI (Health
Assessment Questionnaire-disability index) which
included 20 questions in eight domains: (1) dressing
and grooming (2) arising (3) eating (4) walking (5)
hygiene (6) reach (7) grip and (8) common daily
activities. The responses of patients were measured
as scores from 0 to 3, mentioned in HAQ-DI: O=able
without any difficulty, 1=able with some difficulty,
2=able with much difficulty and 3=unable. A certified
trained rheumatologist did clinical examinations. The
total HAQ score was calculated as given in HAQ-DI.
The DAS28—including 28 tender (TJ28) and swollen
joint (§J28) count and the erythrocyte sedimentation
rate (ESR)—was used o assess clinical disease activi-
ty by a DAS28-ESR calculator'®.

Venous blood sample of 5ml was taken from each
patient by a frained phlebotomist and it was centri-
fuged at 3000 rpom fo get the serum and stored in
multiple aliquots at -80°C. RF levels were determined
using a rheumatoid factor (RF) enzyme linked immu-
nosorbent assay (ELISA) Kit (MBS721682) (MyBio-
Source, San Diego, Cdlifornia, USA) according fo the
manufacturer protfocol. The reference range was
from 5.0-100lU/mL and analytical sensifivity was
1.0IU/mL, ACCP levels were determined using an
anti-cyclic citrulinated peptide (ACCP) antibody,
enzyme linked immunosorbent assay (ELISA) kit
(MBS720363) (MyBioSource, San Diego, California,
USA) according to the manufacturer protocol. The
reference range was from 25-500U/mL and analyti-
cal sensitivity of 1.0U/mL Patients were included in
seropositive RA group because of presence of
RF/ACCP both or alone RF or ACCP.

Statistical package social sciences version 20 was
used for statistical analysis. Frequencies and percent-
ages were analyzed for categorical variables. Mean
and standard deviation (SD) were analyzed for
numerical variables. Comparison of two groups was
done with the use of independent t-test. For finding
correlation between variables, Pearson correlation
was applied, p-value of 0.05 was considered as
significant.

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (03)

67



RESULTS

A total of 90 patients diagnosed with RA were recruit-
ed for this study of which 76(84.4%) were females and
14(15.6%) were males. Among the 90 patients,
68(75.6%) had seropositive whereas 22(24.4%) had
SNRA. Of the 68 seropositive RA patients, 40 (58.8%)
were positive for both RF and ACCP, 20(29.4%) were
positive for ACCP, 8(11.7%) were positive for RF. Our
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data showed high levels of ACCP than the RF in
seroposifive RA group. The Table 1 shows the com-
parison of demographic and anthropometric char-
acteristics and disease activity variables of SPRA and
SNRA patients. The mean values of height (p=0.012)
were significantly different in both subgroups of RA
patients while age and other anthropometric
variables were not significantly different.

Table 1: Demographic and anthropometric characteristics of rheumatoid arthritis (RA) patients included in

the study.
Demographic and Anthropometric Characteristics
Variable Seroz:):z:;\;e RA Seron((:gg;;e RA e
Age (Mean-SD) 45.63+10.16 48.63 £9.32 0.223
Weight (kg) 63.057.15 40.90+3.00 0.175
Height (m) 1.69+.06 1.65+.07 0.012*
BMI (kg/m?) 22.4%2.64 22.81%1.96 0.517
Disease Activity Variables in RA Patients
ESR mm/hr 46.49 £33.22 26.59 £12.08 0.007*
TJ-28 10.08 +4.98 8.63 +6.80 0.283
SJ-28 6.42 +4.82 5.81 +6.44 0.638
HAQ.DI 1.48 +£.532 1.18 £.501 0.000*
DAS-28 5.39 +.984 4.92+1.00 0.054*
BMI, bedy mass index, DA328, 28 joint disease activity score; ESR, erythrocyte sedimentation rate; HAQ-DI, health assessment questionnaire
disability index, 5D, standard deviation

It was observed that there was a significant differ-
ence in mean ESR values, between the two groups
SPRA, 46.49+33.22: SNRA, 26.59+12.08 mm/hr and
was statistically significant (p=0.007). Mean HAQ.DI
was higher in SPRA (1.48 +.532) than in the SNRA
(1.18+£0.501) patients and was statistically significant
(p=0.000). DAS-28 was reported fo be higherin SPRA

(5.39+£0.984) than in SNRA (4.92+1.00) group and was
found fo be significant (p=0.054). TJ-28 and SJ-28
counts were found o be higherin SPRA, (10.08 +4.98
and 6.42 £4.82) than in the SNRA group (8.63+6.80
and 5.81+6.44) but were not shown fo be stafistically
significant.

Table 2: Comparison of disease actfivity score of 28 joints (DAS28) among the rheumatoid arthritis (RA) groups.

Low Moderate High
Rheumatoid Arthritis (RA) Groups p-Value
(<2.8) | (3.21-5.1) | (=5.1)
5 26 37
Seropositive Rheumatoid Arthritis (n=68)
%o 7.4 38.2 54.4 0.00
1 17 4
Seronegative Rheumatoid Arthritis (n=22)
%o 4.5 77.3 18.2

Table 2 shows the comparison of DAS28 in the two
RA sub-groups. The Chi-squared test was applied fo
see the association of DAS28 among these groups.
It was observed that among the seropositive RA,
7.4% had low disease activity, 38.2% had moderate
disease activity and 54.4 % had severe disease
activity. Among the seronegative RA, 4.5 % had low
disease activity, 77.3 % had moderate disease
activity and 18.2 % had severe disease activity. The
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Chi-squared fest showed a significant association of
DAS28 in the RA groups with p=0.00. Hence, this
result showed increased number of patients with
high disease activity in seropositive RA group
whereas increased number of patients with moder-
ate disease actfivity in seronegative RA group. In our
study a significant correlation was observed
between the disease activity variables, DAS28 and
HAQ-DI (r=0.514, p-value = 0.000), shown in Figure 1.
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Figure 1: Comelation between Disease Activity
Score in 28-Joints (DAS-28) and Health Assessment
Questionnaire Disability Index (HAQ-DI).

DISCUSSION

In our study, the disease activity was compared in
two groups of DMARD naive SPRA and SNRA
patients. Our study has reported high disease activi-
fy in seropositive RA patients as reflected by high
DAS-28. This was may be due to the high ESR levels
in SPRA patients in our study. These same findings
were reporfed by other studies''*15. In our study,
greater number of patients was reported to have
high disease activity scores in seropositive RA group
and in seronegative RA group; greater number of
patients were found to have moderate disease
activity. However, Choi and lee reported that
disease activity was higher in seronegative RA
patients'é. High 28 TJC and 28 SJC were seen in SPRA
patients. Papadopoulos et al. also reported in his
study that SPRA group had higher 28 TJC and 28
SJC'"2 The high disease activity in SPRA patients
was probably caused by the presence of autoanti-
bodies, RF and ACCP in SPRA patients that leads to
joint deformities and therefore causes functional
disability in these patients’”. An ACCP-containing
immune complex (ACCP-IC) triggers the release of
inflammatory cytokine TNFa via Fcy R-dependent
pathway by macrophages® ?'. These cytokines
aftack the synovium in joints of RA patients and
leads to an aggressive disease and ultimately results
in joint erosion??. However, Nordberg et al. has
reported significantly high SJC in seronegative RA
patients*. Another study also reported same finding
that 28 TJC and 28 SJC components were signifi-
cantly higher in SNRA versus the SPRA group'é. This
variation in disease outcome in subsets of RA
patients may be affributed fo the differences in

inclusion criteria, genetics and disease activity
variables assessed among these studies.

Functional disability as assessed by HAQ-DI was less
in SNRA group. This is due to the low disease activity
in these patients. A cohort study on RA patients
reported similar findings'. In contrast to our study.
Nordberg et al. reported that DAS28 was significant-
ly higher in seronegafive RA as compared fo
seropositive RA patients*!é.

Our data showed a significant correlation of DAS-28
with HAQ-DI as also seen in another study?. Associa-
fion of DAS28 and HAQ-DI was also done in another
study to evaluate disease activity in RAZ. van der
Heijde ef al., and Boyd et al. mentioned that there is
an association of HAQ-DI and DAS-28 in SPRA
patients?>11. This is because of the cytokines that
damage the synovium, which causes joint inflam-
mation and deformity, hence altering the function-
al ability in these patients.

Our study also reported that levels of ACCP were
more than the RF in seropositive RA group. Similar
findings were reported in other studies?® . ACCP
assays offer a slight advantage over RF due to ifs
higher specificity?2. This is may be due to the high
inflammatory activity in majority of the patients’
positive for ACCP. Therefore, ACCP assay can be
more valuable as compared to RF in identifying RA
patients?. Our study was a single centered study
thus, future multiple centers studies should be done
on a large number of patients. In addition to this a
follow up study to monitor progress of disease,
should be conducted to make necessary alfter-
afions in the treatment in both subgroups of RA
patients.

CONCLUSION

Evaluation of inflammatory marker ESR, DAS28 and
HAQ-DI are considered to be more significant in
determining the disease activity than the presence
of auto antibodies in DMARD ndive Rheumatoid
Arthritis patients. Hence, patients with arthralgia
coming to rheumatology clinic should be followed
up regularly every month by evaluating inflamma-
tory markers and determining functional disability
particularly in SNRA population who may show
clinical signs only but remain undiagnosed because
of the absence of RF and ACCP leading to a delay
in their diagnosis.
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