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Abstract

Introduction: Rheumatoid Arthritis ,the most common chronic inflammatory polyarthritis affects 0.5-1%of
population, commonly between the age of 30-50 years with a greater propensity to affect females.
Diagnosis is based on clinical findings, immunological evidence in form of RA factor or AntiCCP
antibodies and inflammatory markers like CRP or ESR levels supported by radiological investigations.
Rheumatoid arthritis treatment includes currently the treat to target approach and includes anti-
inflammatory drugs, DMARDS (biological and non biological), systemic corticosteroids, surgery and
physical rehabilitation. Current treatments require frequent monitoring of disease activity therefore the
importance of reliable and simple markers of RA disease activity like neutrophil-to-lymphocyte ratio and
platelet-to-lymphocyte ratio, hence the study.

Materials and Method: 50 patients of RA were screened clinically and subjected to evaluation to assess
their disease activity using DAS-28(ESR) score as well as NLR and PLR was calculated. The results were
compared with a group of age and gender matched healthy individuals as controls. In the patient group
NLR and PLR was compared with DAS-28 score as well as ESR in an attempt to find whether NLR and
PLR were effective in assessing disease activity.

Results: The NLR and PLR in the RA patient group was significantly higher than controls (2.69 v/s 1.64
and 137.63 v/s 79.04) with a p value 0f<0.001 and <0.01 respectively. Out of the two, NLR showed a
positive correlation with DAS-28 (r=0.329) which was statistically significant (p=0.020) and PLR
displayed a positive correlation with DAS-28 score (r=0.077 and p=0.595) which was not significant. Both
NLR and PLR showed a positive correlation with ESR which was highly significant (p<0.01 in both).
Conclusion: NLR and PLR are significantly increased in RA patients of rheumatoid arthritis. NLR
correlates significantly with DAS-28 score could be used to assess disease activity as an alternative
marker. Both NLR and PLR correlate with ESR with high statistical significance in RA patients.

Keywords: Inflammatory Markers, Rheumatoid Arthritis Disease Activity, Neutrophil-Lymphocyte Ratio.

Introduction unknown etiology, affects 0.5-1% of adults,
Rheumatoid Arthritis a chronic inflammatory women 2-3 times more frequently than
multisystem disease of autoimmune basis and males’.Synovitis and erosive destruction of joints
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are the hallmark of RA which clinically presents
with  symmetrical inflammatory polyarthritis,
constitutional symptoms and extra-articular
involvement. Clinical evidence of synovitis,
serological evidence like RA factor or anti CCP
antibody and inflammatory markers like CRP and
ESR? are diagnostic while synovial fluid analysis
and radiological features may be wused as
supportive evidence. The traditional stepwise
management of RA has evolved in recent times to
the currently accepted Treat to Target approach
which  includes NSAIDS and systemic
corticosteroids to control inflammation, biological
and non-biological DMARDS to retard disease
progression, surgery and physical rehabilitation.
Regular assessment of disease activity enables
clinicians to intensify treatment or introduce
biological DMARDs, assess treatment response
and in case of sustained remission ,to step down
DMARDs. Some Scoring systems endorsed by
American College of Rheumatology (ACR) for
rheumatoid disease activity assessment are DAS-
28 (Disease Activity Score 28 joints), SDAI
(Simplified Disease Activity Index) and CDAI
(Comprehensive Disease Activity Index) ®. An
effective disease activity assessment score must
be simple, accurate, sensitive to small changes and
able to grade the disease into high, moderate and
low activity in clinical settings. The DAS/DAS 28
score  which was developed by Dutch
rheumatologists is an integral part of the Treat to
Target approach especially when Biological anti
TNF alpha agents are introduced*>®. However
DAS 28 score has certain limitations namely
representation of ESR /CRP as a logarithmic
function (ESR is a highly variable parameter
dependent on age, gender, presence of anemia
etc), disproportionate representation of joint
tenderness (a subjective parameter), inclusion of
only 28 joints and inclusion of patients perception
of his health using global health assessment scale
which is again subject to patient perception. °

Rheumatoid  arthritis  being a  chronic
inflammatory disease is known to be associated
with a variety of immune alterations. Neutrophil

infiltration of synovial tissue with increased levels
of inflammastory cytokines like TNF-alpha, 1L-1,
IL-6, oxidative damage’™®, premature thymic aging
and dysfunction, and lymphopenia with presence
of abnormal senescent peripheral T cells due to
selective destruction of some T cell subsets'®**
microcirculatory  thrombosis and  reactive
thrombocytosis due to inflammation induced
anemia and increased erythropoietin levels and
neutrophil induced platelet activation®>® are
recognized features of RA. Therefore neutrophilia,
lymphopenia and thrombocytosis are known
immune alterations in RA which may be reflected
in altered relative proportions of these cells in the
peripheral blood.

Neutrophil-to-lymphocyte ratio and platelet-to-
lymphocyte ratio have come increasingly in focus
as indicators of subclinical systemic inflammation
which can be used to assess disease activity and
prognosticate for a variety of infective, inflamm-
atory, neoplastic and autoimmune conditions "%
including RA .The reference value of NLR is 2.8
(ref range 1.2-4.4) and PLR is 137(ref range 75-
199).# This study aims to establish whether
Neutrophil-to-lymphocyte  ratio (NLR) and
platelet-to-lymphocyte ratio (PLR) could be used
as biomarkers of disease activity and to compare
these simpler, reproducible and widely available
estimates with the currently accepted biomarker
i.e. DAS-28 score as these could be used as an
alternative in the absence of clinicians, ESR levels
and questionnaires to monitor RA patients and
assist in clinical decision making.

Materials and Methods

Fifty patients diagnosed with Rheumatoid
Acrthritis or already under follow-up for the same
were included .Their demographic details and
history were recorded. A complete history and
examination was conducted and investigations
done as per performa. Disease activity were
assessed by calculating DAS-28 (ESR) score
using an online application.

DAS 28 is a composite score of 4 of the following
criteria,;
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1. Count the no of swollen joints out of 28

2 .count the no of tender joints out of 28

3. The value of ESR or CRP

4. The patient is asked to make a global
assessment of health on a scale of 1-10 where 1 is
very good and 10 very bad.

The results are fed into a complex mathematical
formula using a dedicated DAS-28 calculator to
produce an overall disease activity score. In this
study we used an online DAS-28 calculator using
ESR. Thus results are interpreted as

DAS-28>5.1 implies active disease

DAS-28<3.2 implies low disease activity
DAS-28<2.6 implies remission
Neutrophil-to-lymphocyte  ratio (NLR) and
platelet-to-lymphocyte  ratio  (PLR)  were
calculated from the absolute Neutrophil count and
absolute lymphocyte counts derived from
complete and differential blood counts. A gender
and age matched control group of 25 healthy
persons was also subjected to same investigations
and the results were analyzed statistically to
compare NLR and PLR in the patient with the
control group. In the patient group NLR and PLR
were also correlated with DAS 28 score as well as
with ESR in the patient group.

Results

The mean age of RA patients in our study group
was 43.32 years (SD+/-11.67) with a minimum
age of 22 years and maximum age of 70 years.
There were 45 females and 5 males. The mean
duration of symptoms was 3.53 years varying
between a minimum duration of 1.5 months and
20 vyears.32 patients complained of morning
stiffness lasting 1 hour and 7 suffered from joint
deformities the commonest being swan neck
deformity. The mean hemoglobin was 10.43 g/dI
(SD+/- 1.38) with minimum hemoglobin of 6g/dl
and a maximum of 15 mg/dl. The mean ESR was
46.14 mm (SD 30.28) and varied between 10 and
130 mm in the first hour. The RA factor was
present in 28(56%) of the patients whereas CRP
was raised in 34(68%) of patients. The most
common co-morbidity was anemia in 14 (28%),

hypertension in 9 (18%) and COPD in3
(6%).0nly 12(24%)of our patients were taking
regular treatment for RA in form of anti-
inflammatory drugs, steroids, methotrexate and/or
hydroxychloroquine with almost half the patients
on irregular symptomatic treatment with NSAIDS.
The mean NLR in the patient group was
2.69(SD+/- 1.27) as compared to control group
having NLR of 1.64(SD +/- 0.569) with a p value
0f<0.001.The PLR in the patient group was
137.63(SD+/-20.70) and in the controls it was
79.04(SD+/-30.026) with a p value <0.01.The
difference in the values of NLR and PLR between
patient and control group were statistically highly
significant. The mean DAS 28 score in the RA
patient group was 5.30(SD+/- 1.26) .It was
positively correlated with NLR with statistical
significance (p= 0.020).The PLR in the RA
patients was 137.63(SD+/- 20.70f) correlated
positively with DAS-28 score but was not
significant (p=0.595).Both NLR and PLR
correlated positively with ESR and with high
statistical significance (p=0.0001).

Table 1, NLR (Neutrophil Lymphocyte Ratio) in
Patients and Controls.

Correlation of NLR between patient and
control group

N | NLR Mean+SD P Value
Group | Patient | 50 | 2.69+1.27 <0.001(HS)
Control | 25 | 1.64+0.569

Table 2 PLR(Platelet Lymphocyte ratio) in
Patient and Control group.

N PLR P Value
Mean+SD

Group | Patient | 50 | 137.63+20.70 | <0.01(HS)
Control | 25 | 79.04+30.026

Table 3 correlation of NLR and PLR with DAS-
28 score in RA patients.
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Mean Std. N | correlatio | pvalue
Deviation n(r
NLR 2.69 1.27 50 0.329 0.020"
Das 28 | 5.38 1.26 50
Mean Std. N | correlatio | p value
Deviation n(r)
PLR 137.63 20.70 50 0.077 0.595
Das28 | 5.38 1.26 50
*Significant at 5% level (P<0.05)
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Table 4 Comparison of NLR and PLR with ESR.

N MeanzSD P Value
NLR 50 2.69+1.27 <0.01(HS)
ESR 50 46.14+30.28

N Mean+SD P Value
PLR 50 137.63+20.70 <0.01(HS)
ESR 50 46.14+30.28

Discussion

Our study included 50 patients of mean age 43.32
years with 45 females and 5 males. The mean
NLR was 2.69 in the patient group as compared to
1.64 in the controls which was statistically
significant (p=0.001). Zenghin et al ® also found
NLR to be 3.15 v/s 2.03 in the RA patients and
control groups (p<0.01) and Mercan et al ** |
Fawsy et al®® (p<0.0002), Uslu et al®® and Peng
et?” al also reported similar differences in NLR
between patients and controls. These findings
which are consistent in all similar studies reflect
the central and multifactorial role of neutrophils in
inflammatory and immune mediated diseases
especially RA. Neutrophils infiltrate synovial
tissues, release degradative enzymes, reactive
oxygen species and cytokines, regulate cell-cell
immune interactions and produce net intracellular
traps(NET) producing autoantigens that act as
neo-epitopes  (e.g.citrullinated proteins) thus
driving the inflammatory process from acute to
chronic inflammation’®®. At the same time
lymphopenia is recognized in RA patients with
selective apoptosis of T cell subsets. Due to the
increased levels of cytokines e.g.TNF-alpha,
Interleukinl and 6 lymphocytes are attracted to
the synovial tissues where about 90% are
anergised . Animal studies have demonstrated
that experimentally induced lymphopenia is
associated with development of inflammatory
autoimmunity due to the presence of IFN-gamma
secreting proinflammatory T cells of subset TH-
1.14

In our study the mean DAS-28 score of RA
patients was 5.30(SD+/-1.26). NLR correlated
positively with DAS-28 score and it was
statistically significant (p=0.020). Fawzy et al®®
also reported a positive correlation between NLR

and DAS-28 score(p<0.049) and Zeghin et al®®
found a significant difference in NLR between
active disease and remission in RA (P<0.001) and
Mercan et al** and Tekeglu et al*® also reported a
significant correlation between NLR and DAS-28
score.Ghang B et al*®* and Koiwa et al *'while
studying RA patients on biological DMARDS
also found that NLR was significantly elevated in
RA patients during flares and decreased with
treatment concluding that NLR was a more
reliable criteria than ESR or CRP to assess disease
activity. In India Chandrashekhar et al ¥ found
that NLR is useful in prediction of sustained
remission in RA disease along with patients’
perception of pain. Uslu et al*’ concluded that
there was a significant correlation between NLR
and DAS-28 (r=0.345, p=/<0.0001).These
findings reflect the immune alterations

In our study PLR was 137.63 which was
significantly raised in RA patients as compared to
controls 79.04 (p<0.01). Zenghin et al®® also
reported PLR between patients and controls
162.39v/s 131.23 (p<0.01) whereas Uslu also?®’
reported  statistically  significant  difference
(p<0.001) in PLR. There was positive correlation
of PLR with DAS -28 score in our patients but it
was not statistically significant (r=0.77, p=0.595)
which was similar to the observations of Fawzy et
al® and Peng et al whereas Uslu et al ?® reported a
significant positive correlation of PLR with DAS -
28 score (r=0.352, p<0.0001).Peng et al *’found
PLR >115.7 to be significantly correlated with
active RA disease. Zenghin et al®® found a
significant correlation of PLR with disease
activity (p<0.001).1t has been postulated by
Klinger et al® that in chronic inflammation there
is thrombocytosis due to cytokines particularly
IL1 and IL-6, and due to anemia induced secretion
of erythropoietin ~ which is similar to
thrombopoietin, bone marrow stress due to
platelet consumption and sequestration in synovial
tissues. Thus platelets apart from maintaining
hemostasis play a critical role in inflammatory
disorders. Hence the relative proportions of the
neutrophils, lymphocytes and platelets are altered

Mini Bhatnagar et al IMSCR Volume 05 Issue 10 October 2017

Page 28890




in RA disease being reflected by NLR and PLR in
direct proportion to disease activity.
Additional evidence of the correlation of NLR and

Management of Rheumatoid Arthritis. Am
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52.

PLR was provided in our study by the significant 3. Anderson J,Caplan L,Yazdany J et
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