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ABSTRACT

Background: Persistent inflammation and progressive joint damage characterize autoimmune arthritis (RA), a long-term

inflammatory condition

Objective: To assess the association between the neutrophil-lymphocyte index and the severity of autoimmune arthritis,

evaluating its potential as a marker of disease activity
Study Design: Cross-sectional observational study.

Study Setting: The study was conducted at Fatima Memorial Hospital, Lahore over 6 months duration.

Methodology: This study included 140 RA patients, all fulfilling the 2010 ACR/EULAR classification criteria. Data on
demographics, clinical features, and laboratory results, such as CBC, were recorded. NLR was calculated, and the DAS28 score
was used to determine disease severity.

Results: The mean neutrophil to lymphocyte ratio (NLR) among all RA patients was 3.21 + 1.85, with a significant increase
across disease activity groups: 2.14 + 1.02 in remission, 2.78 + 1.23 in low, 3.42 + 1.72 in moderate, and 4.51 + 1.98 in high
disease activity (p < 0.01). NLR was positively correlated with RA severity (r = 0.32, p < 0.01). Additionally, ESR and CRP levels
were significantly elevated in patients with higher disease activity, further supporting the relationship between NLR and systemic
inflammation.

Conclusion: NLR was found to be a significant biomarker for assessing RA severity. Its simplicity and accessibility make it a
useful tool for clinical monitoring subjects diagnosed with RA, though further studies are required to validate its predictive value.
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INTRODUCTION
Rheumatoid arthritis (RA) is marked by inflammation of the
synovial joints, a persistent condition that causes joint deterioration
and loss of function. It is linked to substantial morbidity and a lower
quality of life, and it impacts about 1% of the entire world
population.*? The pathophysiology of rheumatoid arthritis is
multifaceted, encompassing genetic, environmental, and
immunological variables. Rheumatoid arthritis, an autoimmune
condition, induces an aberrant immune response, resulting in
chronic inflammation and systemic consequences that beyond the
joints.® Traditionally rheumatoid arthritis severity level has been
assessed by clinical evaluations such the DAS 28 scoring for
disease activity which quantifies activity of disease by considering
pain level, joints swollen level, ESR-erythrocyte sedimentation
level and overall health assessment of such patients.
Nevertheless, these methods frequently exhibit constraints in
delivering a holistic view of the inflammatory burden and
forecasting disease development.* Consequently, there is an
increasing interest in identifying objective, readily accessible, and
economical biomarkers that can more correctly indicate the extent
of systemic inflammation and the severity of rheumatoid arthritis.®
One such biomarker attracting increasing attention is the
ratio of neutrophils to lymphocytes (NLR), a simple measure taken
from regular complete blood counts. NLR reflects the association
between neutrophils, which are participated in the innate immune
response, and lymphocytes, which are important for acquired
immunity. An increased NLR indicates an inflammatory state,
where neutrophils increase in response to infection or tissue injury,
while lymphocyte counts may decrease due to chronic stress or
immune dysregulation.®” In different inflammatory and autoimmune
disorders, includes rheumatoid arthritis (RA), it has emerged as an
important marker to assess disease activity, severity, and
prognosis. Several researches have explored the association
between NLR and RA, consistently finding that elevated NLR
correlates with increased disease activity and more pronounced
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joint damage.®°A meta-analysis found that higher NLR is linked to
different markers of inflammation, such as erythrocyte
sedimentation rate (ESR) and CRP supporting its potential as a
reliable proxy for systemic inflammation in rheumatoid arthritis
(RA).lO

Given that rheumatoid arthritis (RA) is a systemic condition
with effects beyond the joints such as cardiovascular
complications, NLR may also serve as a predictor of these
comorbidities, further emphasizing its clinical relevance. Given the
chronic and progressive nature of RA, early and accurate
assessment of disease severity is crucial for preventing long-term
joint damage and improving patient outcomes. While clinical
scores like DAS28 are valuable, they do not fully capture the
systemic inflammatory state associated with RA.

MATERIALS AND METHODS

This study was conducted after Ethical permission. All participants
were briefed on the objectives of the study, and written consent
was obtained from each patient. This study followed a cross-
sectional observational design. It was carried out at Department of
Rheumatology Fatima Memorial Hospital, Lahore, spanning six
months, from April 2023 to September 2023. The sample size of
140 patients was determined based on an anticipated correlation
coefficient of 0.3 between NLR and RA severity, with a statistical
power of 80% and a 95% confidence range.** Individuals aged 18
and above, having a verified diagnosis of rheumatoid arthritis, were
incorporated into the study. Patients with concurrent disorders of
inflammation (like psoriasis and lupus), active infections,
malignancies, or a recent history of steroid or immunosuppressive
medication were excluded, as these circumstances could distort
NLR levels. Clinical and demographic data, encompassing sex,
disease duration, age, smoking status, and data on comorbidities
was extracted from patient medical records. Disease activity was
quantified using the DAS28 scoring system, which evaluates
rheumatoid arthritis (RA) severity based on the number of tender
and swollen joints, ESR, and the overall health of the patient.
Based on disease activity, patients were grouped into four
categories: remission (DAS_28 less than 2.6), low activity
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(DAS_28 having range 2.6-3.2), moderate activity (DAS_28 having
range 3.2-5.1), and high activity (DAS_28 greater than 5.1). The
NLR was calculated by dividing the absolute count of neutrophils
by the absolute count of lymphocytes. Additional laboratory tests,
such as ESR and CRP levels, were performed to assess systemic
inflammation.

SPSS version 26.0 was employed for data analysis.
Descriptive statistics were applied to describe the demographic
and clinical variable. Continuous data were expressed as means +
standard deviations, categorical variables as frequencies and
percentages, Pearson's correlation coefficient evaluated the
relationship between NLR and RA severity, one-way ANOVA
compared mean NLR levels across disease activity groups, and
statistical significance was set at a p-value < 0.05.

RESULTS

In Table 1 patients had a mean age of 52.4 + 12.6 years, with 78%
being female and 22% male, while the average duration of RA was
7.3 + 4.1 years. Regarding smoking status, 65% were non-
smokers, whereas 35% were smokers. Hypertension was reported
in 34% of patients, and diabetes in 22%. In terms of disease
activity, 12% were in remission, low disease activity was observed
in 25%, moderate in 36%, and high disease activity in 27% of the
patients.

Table 2 illustrates the overall mean NLR was 3.21 + 1.85.
Patients in remission (DAS28 < 2.6) had the lowest mean NLR of
2.14 + 1.02, while those with low disease activity had a mean NLR
of 2.78 = 1.23. Moderate disease activity was associated with a
mean NLR of 3.42 + 1.72, whereas high disease activity patients
had the maximum mean NLR of 4.51 + 1.98, indicating a
progressive increase in NLR with worsening disease severity.

A moderate but significant association between NLR and RA
severity is demonstrated in Table 3, with a correlation coefficient (r)
of 0.32 and a p-value of less than 0.01, suggesting that higher NLR
levels correlate with greater disease activity in RA patients.

The ANOVA results in Table 4 show significant variations in
ratio of NLR across different rheumatoid arthritis (RA) disease
activity levels. Statistically significant differences in NLR were
observed between remission and low disease activity (p < 0.01),
remission and moderate disease activity (p < 0.01), and remission
and high disease activity (p < 0.01). Additionally, NLR significantly
differed between low and high activity of disease groups (p < 0.01),
highlighting its potential as a marker for RA severity.

Table 1: Chronic Inflammatory Arthritis Patient's Demographics and Clinical
Profile

Variable Category Frequency (%)
Age Mean + SD 52.4+12.6
Gender Female 109 (78%)
Male 31 (22%)
RA Duration (years) Mean + SD 7.3+x4.1
Smoking Status Non-smokers 91 (65%)
Smokers 49 (35%)
Comorbidities Hypertension 48 (34%)
Diabetes 31 (22%)
RA Disease Activity Remission 17 (12%)
Low disease Activity 35 (25%)
Moderate- di Activity 50 (36%)
High disease Activity 38 (27%)
Table 2: NLR as an Indicator of RA’s Severity
Category Mean + SD
Mean NLR Mean+SD 3.21£1.85
Remission (DAS28 < 2.6) 2.14+1.02
Low Disease Activity (DAS 282.6-3.2) | 2.78 +1.23
Moderate- Disease Activity | (DAS 28 3.2-5.1) | 3.42+1.72
High Disease Activity (DAS 28 >5.1) 4.51+1.98

Table 5 summarizes the systemic inflammatory markers in
rheumatoid arthritis (RA) patients. The mean erythrocyte
sedimentation rate (ESR) was 42.5 + 18.3 mm/hr, while CRP level

was 15.6 = 7.4 mg/L. The inflammatory cell ratio was recorded as
3.21 + 1.85, indicating the existence of systemic inflammation in
RA patients.

Table 3: Correlation Between NLR and RA Severity
[ variable [ Correlation Coefficient () [ p-value |
[ NLR vs DAS28 (RA Severity) | 0.32 [ <o0.01

Table 4: NLR Comparison Across RA Disease Activity Groups (ANOVA
Results)

Category p-value
Remission vs Low Activity of Disease <0.01
Remission vs Moderate Activity of Disease <0.01
Remission vs High Activity of Disease <0.01
Low vs High Disease Activity <0.01
Table 5: Systemic Inflammatory Markers in RA Patients
Variable Category Mean + SD
ESR Mean+ SD 42.5+18.3
CRP Mean+ SD 156+7.4
NLR Mean+ SD 3.21+1.85
DISCUSSION

As an easily accessible and cost-efficient biomarker, NLR holds
potential for assessing activity of disease and monitoring treatment
action subjects diagnosed with RA. Chronic inflammation in RA
contributes to both joint and systemic complications, making early
detection and monitoring of inflammatory markers crucial for
optimal disease management. Given its association with disease
severity, NLR may serve as a valuable adjunct to conventional
disease activity scores in evaluating rheumatoid arthritis
progression. 1?13

In our study, the mean NLR in RA patients was significantly
elevated at 3.21 + 1.85, with a clear upward trend across
increasing disease activity groups, from 2.14 + 1.02 in remission to
4.51 + 1.98 in high activity of disease. This study is compatible with
Mercan et al. (2016), who reported a similar association between
NLR and RA severity, noting a higher NLR in RA patients (2.53 +
1.4) compared to controls and a correlation between NLR and
inflammatory bio-markers such as ESR “erythrocyte sedimentation
rate” and CRP “C-reactive protein”.**

Our results are consistent with the findings of Liu et al.
(2023), who highlighted that an elevated NLR is linked with
elevated systemic inflammation, indicating a disruption in the
equilibrium between inflammatory activators and regulators.'® The
idea that NLR is a dependable indicator for evaluating the severity
of RA, particularly in those with active illness, is supported by the
positive relation seen between NLR and DAS28 (r = 0.32, p <
0.01). These results are linked with those of Liagat et al. (2024),
who discovered that NLR was prominently higher in active RA
patients (1.99 + 0.84) than in remission patients (1.76 + 0.41) and
healthy controls. The statistical significance of the link among NLR
and disease activity scores was confirmed by both studies,
indicating that NLR is clinically meaningful.®

Additionally, our study observed elevated systemic
inflammatory markers, which includes ESR (42.5 + 18.3 mm/hr)
and CRP (15.6 *= 7.4 mg/L) in patients suffering with RA,
particularly those with high activity of disease. This finding is
related with Hachfi et al. (2022), who reported significantly higher
CRP & ESR levels in RA individuals with severe disease activity,
along with an increased mean NLR (3.62 + 2.68). Both studies
determined a significant association between NLR and traditional
markers of inflammation (p < 0.05), supporting NLR’s role in
assessing systemic inflammation in RA.Y Moreover, Li et al.
(2021) found that NLR, along with PLR and CRP, was an
independent factor influencing activity of disease in RA patients. In
our study, NLR was similarly associated with RA severity, with a
clear distinction in NLR levels across different disease activity
groups, as confirmed by ANOVA results (p < 0.01). Li et al. (2021)
also reported high diagnostic accuracy for NLR in RA patients,
suggesting that it could be used not only to assess disease activity
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but also to predict treatment outcomes. This aligns with our
findings, where elevated NLR corresponded to more severe
disease activity, indicating its potential role in guiding clinical
management.*8

Alternatively, whereas Jin et al. (2021) discovered a high
association between NLR and CRP, they failed to detect a robust
link between NLR and ESR. However, we found strong relations
between NLR and ESR and CRP in our study, which means NLR
may be a more comprehensive indicator of inflammation in RA,
covering both short-term and long-term inflammatory responses.
Dissimilar patient populations or research methods might account
for this disparity.?® Our results align with those of Fawzy et al.
(2017), who informed an elevated NLR in patients suffering from
RA (3.28 + 0.59) compared to controls, along a prominent relation
between NLR and several clinical parameters, such as disease
duration, swollen joint count, and DAS28 score. Consistent with
the findings of Fawzy et al. (2017), our observations indicate that
patients exhibiting elevated disease activity also presented
significantly higher NLR values, thereby reinforcing the part of NLR
as an indicator of severity of disease.*®

The study utilized a relatively large sample size of 140 RA
patients and employed a widely accessible biomarker (NLR) that
can be easily derived from routine blood tests, making the findings
applicable in various clinical settings. The exclusion of healthy
control subjects prevents direct comparisons between RA patients
and non-RA populations.

CONCLUSION

NLR shows a significant correlation with RA severity, show the
possibility as an accessible biomarker for routine disease activity
monitoring.

REFERENCES

1. Fang Q, Zhou C, Nandakumar KS. Molecular and cellular pathways
contributing to joint damage in rheumatoid arthritis. Mediators of
inflammation. 2020;2020(1):3830212.

2. Jahid M, Khan KU, Ahmed RS. Overview of rheumatoid arthritis and
scientific understanding of the disease. Mediterranean Journal of
Rheumatology. 2023;34(3):284-91.

3. Figus FA, Piga M, Azzolin I, McConnell R, lagnocco A. Rheumatoid
arthritis: ~ extra-articular ~ manifestations and  comorbidities.
Autoimmunity reviews. 2021 Apr 1;20(4):102776.

4. Hasan AA, Khudhur HR, Hameed AK. Rheumatic autoimmune
diseases (focus on RA): prevalence, types, causes and diagnosis.
Karbala Journal of Pharmaceutical Sciences. 2022 Jan 1;1(20).

5. Jang S, Kwon EJ, Lee JJ. Rheumatoid arthritis: pathogenic roles of
diverse immune cells. International journal of molecular sciences.
2022 Jan 14;23(2):905.

6. Babaahmadi M, Tayebi B, Gholipour NM, Kamardi MT, Heidari S,
Baharvand H, Eslaminejad MB, Hajizadeh-Saffar E, Hassani SN.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Rheumatoid arthritis: the old issue, the new therapeutic approach.
Stem Cell Research & Therapy. 2023 Sep 23;14(1):268.

Mueller AL, Payandeh Z, Mohammadkhani N, Mubarak SM, Zakeri A,
Alagheband Bahrami A, Brockmueller A, Shakibaei M. Recent
advances in understanding the pathogenesis of rheumatoid arthritis:
new treatment strategies. Cells. 2021 Nov 4;10(11):3017.

Prasad P, Verma S, Surbhi, Ganguly NK, Chaturvedi V, Mittal SA.
Rheumatoid arthritis: advances in treatment strategies. Molecular and
cellular biochemistry. 2023 Jan;478(1):69-88.

Debreova M, Culenova M, Smolinska V, Nicodemou A,
Csobonyeiova M, Danisovic L. Rheumatoid arthritis: From synovium
biology to cell-based therapy. Cytotherapy. 2022 Apr 1;24(4):365-75.

Mitrovi¢ J, Hrka¢ S, Tecer J, Golob M, Ljilja Posavec A, Kolar Mitrovié¢
H, Grgurevi¢ L. Pathogenesis of extraarticular manifestations in
rheumatoid arthritis—A comprehensive review. Biomedicines. 2023
Apr 24;11(5):1262.

Aletaha D, Neogi T, Silman AJ, Funovits J, Felson DT, Bingham Il
CO, Birnbaum NS, Burmester GR, Bykerk VP, Cohen MD, Combe B.
2010 rheumatoid arthritis classification criteria: an American College
of  Rheumatology/European  League  Against Rheumatism
collaborative initiative. Arthritis & rheumatism. 2010 Sep;62(9):2569-
81.

Auréal M, Machuca-Gayet |, Coury F. Rheumatoid arthritis in the view
of osteoimmunology. Biomolecules. 2020 Dec 31;11(1):48.

Andreev D, Kachler K, Schett G, Bozec A. Rheumatoid arthritis and
osteoimmunology: The adverse impact of a deregulated immune
system on bone metabolism. Bone. 2022 Sep 1;162:116468.

Mercan R, Bitik B, Tufan A, Bozbulut UB, Atas N, Ozturk MA,
Haznedaroglu S, Goker B. The association between
neutrophil/lymphocyte ratio and disease activity in rheumatoid arthritis
and ankylosing spondylitis. Journal of clinical laboratory analysis.
2016 Sep;30(5):597-601.

Liu X, Li J, Sun L, Wang T, Liang W. The association between
neutrophil-to-lymphocyte ratio and disease activity in rheumatoid
arthritis. Inflammopharmacology. 2023 Oct;31(5):2237-44.

Liagat H, Aamir MS, Perveen S, Samreen S, Gul H, Salim B.
Correlation between neutrophil to lymphocyte ratio and disease
activity in patients with rheumatoid arthritis. The Professional Medical
Journal. 2024 Mar 4;31(03):345-50.

Hachfi H, Sarraj R, Brahem M, Jomaa O, Othman NE, Abdellatif S,
Jebali B, Mohamed Y. AB0282 new inflammatory marker in
rheumatoid arthritis: neutrophil/lymphocyte ratio (NLR). Ann Rheum
Dis. 2022;5;1322-27.

Li M, Xie L. Correlation between NLR, PLR, and LMR and Disease
Activity, Efficacy Assessment in Rheumatoid Arthritis. Evidence-
Based Complementary and Alternative Medicine.
2021;2021(1):4433141.

Fawzy RM, Said EA, Mansour Al. Association of neutrophil to
lymphocyte ratio with disease activity indices and musculoskeletal
ultrasound findings in recent onset rheumatoid arthritis patients. The
Egyptian Rheumatologist. 2017 Oct 1;39(4):203-6.

Jin Z, Cai G, Zhang P, Li X, Yao S, Zhuang L, Ren M, Wang Q, Yu X.
The value of the neutrophil-to-lymphocyte ratio and platelet-to-
lymphocyte ratio as complementary diagnostic tools in the diagnosis
of rheumatoid arthritis: a multicenter retrospective study. Journal of
Clinical Laboratory Analysis. 2021 Jan;35(1):e23569.

This article may be cited as: Anwar S, Khan A, Khan MA, Nabi ZA, Khan S, Wassan SM: Evaluation of Relationship between Neutrophil to Lymphocyte Ratio

and Rheumatoid Arthritis Severity. Pak J Med Health Sci, 2024; 18(1): 128-130.

130 PJMHS Vol. 18, No. 01, January, 2024



