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ABSTRACT
Rheumatoid arthritis (RA) is a multisystem inflammatory disorder predominantly affecting joint structures leading to joint 
erosions, destruction of cartilage and frank deformities if not treated. However disease not confined to joint but also 
involves other organ systems.
Objective. To determine the correlation between neutrophil-to-lymphocyte ratio and disease activity score using SDAI in 
established rheumatoid arthritis patients.
Material and methods. This was an observational cross-sectional study, done at the Rheumatology Clinic/Medicine OPD 
of DOW University Hospital. Patients with ages between 18 to 70 years old, of any gender, diagnosed with rheumatoid 
arthritis according to American College of Rheumatology criteria were included. Data of all patients who met the inclusion 
criteria were recorded in predesigned questionnaire, after informed consent. Data were analyzed by calculating median 
and mode for quantitative variables, frequency and percentages for qualitative variables. Correlations were tested using 
Pearson correlation test. P values <0.05 were considered significant throughout the study.
Outcome. The sample included 64 patients, seven males and 57 females. Mean age was 43.22±11.58. Fifty eight patients 
(90.6%) were sero-positives while six were negative  (9.4%). The Pearson r for the correlation between NLR and SDAI  was 
0.105 and sig (2 tailed) value was 0.409. The Pearson r was close to 0, meaning a weak relationship between NLR and 
SDAI. Cross tabulation of NLR and SDAI of patients, using Chi Square yield, proved to have statistically insignificant results 
(p value = 0.181). 
Conclusion. The study results revealed a weak correlation between neutrophil-to-lymphocyte ratio and disease activity 
score using SDAI in established rheumatoid arthritis patients.
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BACKGROUND

Rheumatoid arthritis (RA) is a multisystem in-
flammatory disorder predominantly affecting joint 
structures leading to joint erosions, destruction of 
cartilage and frank deformities, if not treated. How-
ever, disease is not confined to joint, but also involves 
other organ systems. Globally it’s about 1% prevalent 
[1], while local data from Southern Pakistan shows 
prevalence of 0.14% [2] while from Northern Paki-
stan it’s about 0.55% [3].

The course of disease oscillates in time, aggregated 
disease status being utmost causal factor of articular 
and extra articular involvement of RA [4]. ACR 
(American College of Rheumatology) recommends 
“treat to target”  strategy in management of  RA [5], 
EULAR (European League Against Rheumatism) also 
accredited same plan of action for physicians. For 
assessing disease activity to follow recommendations, 
ACR in 2015 presented different disease activity 
scores  like Clinical Disease Activity Index (CDAI), 
Disease Activity Score in 28 joints (DAS28), Patient 
Activity Scale (PAS), Routine Assessment of Patient 
Index Data 3 (RAPID3), Simplified Disease Activity 
Index (SDAI). 2019 ACR guidelines still recommend 
same [6].

SDAI scoring system is both a feasible and a 
credible tool for assessing disease severity. It’s is the 
numeric value of a composite of swollen and tender 
joint count, C-reactive protein CRP, and a patient and 
clinician evaluation of disease activity on a visual 
analog scale [7].

The complete blood count is an available investi-
gation, certain parameters of peripheral blood cell 
count ratio being comparatively newer markers for 
systemic inflammation in multiple diseases [8,9],  
and it includes also neutrophil-to-lymphocyte ratio 
(NLR) [10,11]. Literature search shows that NLR  were 
remarkably elevated with RA in comparison to 
healthy individuals. These parameters have direct 
correspondence to disease activity and help in opti-
mizing the treatment goal [12,13]. This association of 
NLR to disease activity are more used in the Western 
literature, and less applicable to our population be-
cause there are differences in topography and envi-
ronment of our ethnicity compared to the Western 
world. Thus, we study correlation between neutro-
phil-to-lymphocyte ratio and disease activity score 
using SDAI in established rheumatoid arthritis pa-
tients [14].

OBJECTIVE

The objective of our study is to determine the 
correlation between neutrophil--lymphocyte ratio 
and disease activity score using SDAI in established 
rheumatoid arthritis patients.

METHODS

 We used an observational cross-sectional study to 
determine the correlation between neutrophil-to-
lymphocyte ratios with simplified disease activity 
index (SDAI) in established rheumatoid arthritis. The 
study was conducted in the Rheumatology Clinic/
Medicine OPD of a tertiary care hospital. The duration 
of study was of 3 months. Data collection was done 
after the approval of institutional review board 
committee and the allotment of a IRB number. The 
sample group was formed from patients with ages 
from 18 to 70 years old, regardless of gender, 
diagnosed with rheumatoid arthritis according to 
American College of Rheumatology criteria. Patients 
with diabetes mellitus, hypertension, chronic liver 
and kidney disease, obstructive lung disease, 
ischemic heart disease, hematologic disorders other 
than anemia were excluded. Pregnant females or 
with any malignant disease were also excluded. 

Random sampling method was used. Sample size 
was calculated for correlation using a sample size 
calcultor [15] and it is found to be 64. The expected 
correlation coefficient from previous studies taken 
were 0.345 [14]. For the purpose of recruitment, those 
who fulfiled the selection criteria were included after 
taking verbal consent. Demographic characteristic 
including age, sex, marital status, occupations were 
noted. Venous blood sample were taken under aseptic 
condition. The sample were investigated for CBC, 
ESR, and CRP by institutional laboratory using 
automated analyzer. Neutrophil-to-lymphocyte ratio 
was calculated manually. These tests were routinely 
done for rheumatoid arthritis patients during each 
follow-up visit. Hence, no extra finance or budget 
were needed. SDAI scores were calculated, and data 
analyzed with SPSS version 20. Mean, median and 
mode were calculated for quantitative variable, 
frequency and percentages were calculated for 
qualitative variable. Chi square test was applied for 
comparison of qualitative data and t test was used for 
quantitative variables. Correlations were tested 
using Pearson correlation test. P values <0.05 were 
considered significant throughout the study.

RESULT

Out of 64 patients, 7 were males and 57 females. 
Mean age was 43.22±11.58. Fifty eight patients (90.6%) 
were tested sero-positive while six were negative  
(9.4%). The frequency of NLR ratio is revealed in 
Figure 1. SDAI scores of patients were displayed in 
Figure 2.

The Pearson r for the correlation between NLR 
and SDAI is 0.105 and sig (2 tailed) value is 0.409. The 
Pearson r was close to 0, meaning a weak relationship 
between the two variable NLR and SDAI. Table 1 
shows the cross tabulation of NLR and SDAI of 
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FIGURE 1.  Frequency of NLR

FIGURE 2.  SDAI scores of patients

TABLE 1. NLR crosstab with SDAI of patients
NLR ratio    SDAI of patient

Remission Low 
activity

Moderate 
activity

Severe 
activity 

Total

Normal 14 19 10 6 49

Moderate 1 5 0 0 6

Grey zone 0 6 1 2 9

Total 15 30 11 8 64

Pearson
Chi Square

 P value >0.05

DISCUSSION

As we earlier emphasized, among all 
the rheumatologic groups “treat to target” 
(T2T) is an established plan for managing 
RA, and targets are usually estimated by 
the disease activity scores. SDAI is one way 
of estimating disease activity in patients 
visiting outpatient clinics. In the recent 
years, multiple researchers concluded a 
direct relation between disease activity 
and neutrophil-to-lymphocyte ratio (NLR) 
[16,17]. Another observational study per-
formed by Uslu et al. revealed that patients 
with remission or low disease activity 
have noticeably decrease in NLR, although 
in their study DAS28 was used as predictor 
of disease severity [13]. Mercan et al. rein-
forced the findings of Uslu with same 
DAS28 that with increasing disease activi-
ty NLR rises [18].

We used SDAI to assess disease severity 
in relation to NLR and we found that cor-
relation between NLR and SDAI was 0.105. 
As Pearson r is close to zero, it means there 
is a weak relationship between these two 
variables. Secondly, a Pearson r value of 
0.105, positive, was meaning that if NLR 
increases in value, the SDAI also increases. 
This changes in NLR are positive, but 
weakly correlated with SDAI score. Sig (2 
tailed) value in our study is 0.409, and 
since it is >0.05 we come to the conclusion 
that our results are statistically not signifi-
cant. It was close to one of the meta-analy-
sis involving 16 studies which revealed a 
correlation coefficient of 0.277 bringing to 
an end result of positive and weak correla-
tion [14]. In contrast to our study, their re-
sults show statistically significant positive 
correlation both in Asian and Turkish pop-
ulation. This difference was  probably due 

to the presence of clinical diversities, and difference 
in tools used for disease activity score, as most of the 
studies used DAS28. Additionally, most of the studies 
in this meta-analysis didn’t assess the correlation co-
efficient. However a recent study, published in 2022, 
by Choe JY shows a significant correlation between 
NLR and DAS28-ESR [20]. While Yolbas et al. disclosed 
monotonous NLR in both dormant as well as vigor-
ous disease [20].

While doing cross tabulation of NLR with SDAI of 
rheumatoid arthritis, we found out some interesting 
results. 28% of patients having normal NLR were in 
remission, 39% showed low activity, concluded lower 
NLR with severe disease activity unlike to patients 
with recovered state (mean difference, −0.01 to −0.95) 

patients. Chi Square used to calculate p value 0.181 
was statistically not significant.
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[21]. Another study by Taha SI found similar results,  
but with crucial difference [23], while 20% showed 
moderate activity. 12% showed severe activity on 
SDAI. From patients with moderate elevated NLR, 
none of them was found in moderate to severe 
activity score of SDAI. This could have been probably 
because of low sample size or maybe alone SDAI was 
not enough to judge the severity index of RA. The  
majority (83%) recorded a low activity with moderate 
elevation of NLR. Coming to the grey zone, which is in 
between normal to moderate, 67% of patients had 
low activity on SDAI and 22% had severe activity. The 
greatest percentage recorded the severe group 
leading to the same impression as Abd-Elazeem MI et 
al.’s study, while Remalante et al. supported them 
showing that NLR had low sensitivity and specificity 
(AUC: 0.629) for establishing RA activity [22]. Thus, 
our results revealed a weak correlation of NLR and 
disease activity. 

Although our study had a few limitations -  being 
a single center study it used a small sample size and  
cross-sectional study design. The results could not be 
generalized because the study subjects may not be 
truly representative of all rheumatoid arthritis 
patients in the community. Secondly, numerous 

features affect NLR like age, gender, BMI [24], and 
disease modifying anti-rheumatic drugs (DMARDS).  
Since our study didn’t assess BMI or effects of 
different drugs, the additional researches  with larger 
sample sizes, involving multiple regional centers,  
are needed to assess the worth of NLR with disease 
activity.

CONCLUSION 

We conclude that neutrophil-to-lymphocyte ratio 
and SDAI have weak correlation in established 
rheumatoid arthritis patients. No statistically 
significant association was found between NLR and 
SDAI.

Ethics approval and consent to participate:
IRB_3031/DUHS/Approval/2023/07

Competing interests:
All authors have completed the ICMJE uniform 

disclosure form and declare no conflict of interest.
Funding:

The present study did not receive any specific grant 
from funding agencies in the public, commercial, or 

not-for-profit sectors

1. Aletaha D, Smolen JS. Diagnosis and Management of Rheumatoid 
Arthritis: A Review. JAMA. 2018 Oct 2;320(13):1360-1372. doi: 
10.1001/jama.2018.13103.

2. Ehsan A, Mushtaq S, Salim B, Samreen S, Gul H, Nasim A. 
Translation and validation of Modified Health Assessment 
Questionnaire score in local language Urdu in patients with 
rheumatoid arthritis presenting in a tertiary care center of 
Pakistan. J Pak Med Assoc. 2022 Apr;72(4):674-678. doi: 
10.47391/JPMA.2164.

3. Hadwen B, Stranges S, Barra L. Risk factors for hypertension in 
rheumatoid arthritis patients-A systematic review. Autoimmun Rev. 
2021 Apr;20(4):102786. doi: 10.1016/j.autrev.2021.102786.

4. Navarro-Compán V, Gherghe AM, Smolen JS, Aletaha D, Landewé 
R, van der Heijde D. Relationship between disease activity indices 
and their individual components and radiographic progression in 
RA: a systematic literature review. Rheumatology (Oxford). 2015 
Jun;54(6):994-1007. doi: 10.1093/rheumatology/keu413.

5. Smolen JS, Landewé RBM, Bijlsma JWJ, Burmester GR, 
Dougados M, Kerschbaumer A, et al. EULAR recommendations 
for the management of rheumatoid arthritis with synthetic 
and biological disease-modifying antirheumatic drugs: 2019 
update. Ann Rheum Dis. 2020 Jun;79(6):685-699. doi: 10.1136/
annrheumdis-2019-216655. 

6. England BR, Tiong BK, Bergman MJ, Curtis JR, Kazi S, Mikuls TR, 
et al. 2019 Update of the American College of Rheumatology 
Recommended Rheumatoid Arthritis Disease Activity Measures. 
Arthritis Care Res (Hoboken). 2019 Dec;71(12):1540-55. doi: 
10.1002/acr.24042. Epub 2019 Nov 11. PMID: 31709779; 
PMCID: PMC6884664.

7. Schally J, Brandt HC, Brandt-Juergens J, et al. POS0453 Validation 
of the Simplified Disease Activity Index (SDAI) with a Quick 
Quantitative C-Reactive Protein Assay (SDAI-Q) in Patients 
with Rheumatoid Arthritis: A National, Multicenter Study. Ann 
Rheum Dis. 2021;80:456-457.

REFERENCES

8. Cho JH, Cho HJ, Lee HY, Ki YJ, Jeon ES, Hwang KK, et al. Neutrophil-
Lymphocyte Ratio in Patients with Acute Heart Failure Predicts 
In-Hospital and Long-Term Mortality. J Clin Med. 2020;9:557. 
doi: 10.3390/jcm9020557.

9. Mae Y, Takata T, Ida A, Ogawa M, Taniguchi S, Yamamoto M, 
et al. Prognostic Value of Neutrophil-To-Lymphocyte Ratio and 
Platelet-To-Lymphocyte Ratio for Renal Outcomes in Patients 
with Rapidly Progressive Glomerulonephritis. J Clin Med. 2020 
Apr 15;9(4):1128. doi: 10.3390/jcm9041128.

10. Köse N, Yıldırım T, Akın F, Yıldırım SE, Altun İ. Prognostic role 
of NLR, PLR, and LMR in patients with pulmonary embolism. 
Bosn J Basic Med Sci. 2020 May 1;20(2):248-253. doi: 10.17305/
bjbms.2019.4445.

11. Mandaliya H, Jones M, Oldmeadow C, Nordman II. Prognostic 
biomarkers in stage IV non-small cell lung cancer (NSCLC): 
neutrophil to lymphocyte ratio (NLR), lymphocyte to monocyte 
ratio (LMR), platelet to lymphocyte ratio (PLR) and advanced 
lung cancer inflammation index (ALI). Transl Lung Cancer Res. 
2019 Dec;8(6):886-894. doi: 10.21037/tlcr.2019.11.16.

12. Zhang Y, Lu JJ, Du YP, Feng CX, Wang LQ, Chen MB. Prognostic 
value of neutrophil-to-lymphocyte ratio and platelet-to-
lymphocyte ratio in gastric cancer. Medicine (Baltimore). 2018 
Mar;97(12):e0144. doi: 10.1097/MD.0000000000010144.

13. Uslu AU, Küçük A, Şahin A, Ugan Y, Yılmaz R, Güngör T, et al. Two 
new inflammatory markers associated with Disease Activity 
Score-28 in patients with rheumatoid arthritis: neutrophil-
lymphocyte ratio and platelet-lymphocyte ratio. Int J Rheum 
Dis. 2015 Sep;18(7):731-5. doi: 10.1111/1756-185X.12582.

14. Chatzidionysiou K, Fragoulis GE. Established rheumatoid 
arthritis - Redefining the concept. Best Pract Res Clin Rheumatol. 
2019 Oct;33(5):101476. doi: 10.1016/j.berh.2019.101476. 

15. Hulley SB, Cummings SR, Browner WS, Grady D, Newman TB. 
Designing clinical research : an epidemiologic approach. 4th ed. 
Philadelphia, PA: Lippincott Williams & Wilkins; 2013. Appendix 
6C. p.79.

https://doi.org/10.1001/jama.2018.13103
https://doi.org/10.47391/JPMA.2164%0D
https://doi.org/10.1016/j.autrev.2021.102786
https://doi.org/10.1093/rheumatology/keu413
https://doi.org/10.1136/annrheumdis-2019-216655
https://doi.org/10.1136/annrheumdis-2019-216655
https://doi.org/10.1002/acr.24042
https://doi.org/10.3390/jcm9020557
https://doi.org/10.3390/jcm9041128
https://doi.org/10.17305/bjbms.2019.4445
https://doi.org/10.17305/bjbms.2019.4445
https://doi.org/10.21037/tlcr.2019.11.16
https://doi.org/10.1097/MD.0000000000010144
https://doi.org/10.1111/1756-185X.12582
https://doi.org/10.1016/j.berh.2019.101476%0D


109Romanian JouRnal of Rheumatology – Volume 33, no. 2, 2024

16. Sargin G, Senturk T, Yavasoglu I, Kose R. Relationship between 
neutrophil-lymphocyte, platelet-lymphocyte ratio and disease 
activity in rheumatoid arthritis treated with rituximab. Int J 
Rheum Dis. 2018 Dec;21(12):2122-2127. doi: 10.1111/1756-
185X.13400. 

17. Ghang B, Kwon O, Hong S, Lee CK, Yoo B, Kim YG. Neutrophil-
to-lymphocyte ratio is a reliable marker of treatment 
response in rheumatoid arthritis patients during tocilizumab 
therapy. Mod Rheumatol. 2017 May;27(3):405-410. doi: 
10.1080/14397595.2016.1214340.

18. Mercan R, Bitik B, Tufan A, Bozbulut UB, Atas N, Ozturk MA, 
et al. The Association Between Neutrophil/Lymphocyte Ratio 
and Disease Activity in Rheumatoid Arthritis and Ankylosing 
Spondylitis. J Clin Lab Anal. 2016 Sep;30(5):597-601. doi: 
10.1002/jcla.21908.

19. Choe JY, Kim SK. Association between Hematological Indicesand 
Disease Activity in Patients with Rheumatoid Arthritis Treated 
with Janus Kinase Inhibitors for 24 Weeks. Medicina (Kaunas). 
2022 Mar 15;58(3):426. doi: 10.3390/medicina58030426. 

20. Yolbas S, Yildirim A, Gozel N, Uz B, Koca SS. Hematological 
Indices May Be Useful in the Diagnosis of Systemic Lupus 

Erythematosus and in Determining Disease Activity in 
Behçet‘s Disease. Med Princ Pract. 2016;25(6):510-516. doi: 
10.1159/000447948.

21. Abd-Elazeem MI, Mohamed RA. Neutrophil-lymphocyte and 
platelet-lymphocyte ratios in rheumatoid arthritis patients: 
Relation to disease activity. Egypt Rheumatol. 2018;40:227–231

22. Remalante PPM, Salido EO, Penserga EG, Gauiran DTV. Red 
cell distribution width and neutrophil-lymphocyte ratio in 
rheumatoid arthritis. Rheumatol Int. 2020;40:1631-37. doi: 
10.1007/s00296-020. 

23. Taha SI, Samaan SF, Ibrahim RA, Moustafa NM, El-Sehsah EM, 
Youssef MK. Can complete blood count picture tell us more 
about the activity of rheumatological diseases? Clin Med Insights 
Arthritis Musculoskelet Disord. 2022; 15:11795441221089182. 
doi: 10.1177/11795441221089182.

24. Koca TT. Does obesity cause chronic inflammation? The 
association between complete blood parameters with body 
mass index and fasting glucose. Pak J Med Sci. 2017;33:65-9. 
doi: 10.12669/pjms.331.11532.

https://doi.org/10.1111/1756-185X.13400
https://doi.org/10.1111/1756-185X.13400
https://doi.org/10.1080/14397595.2016.1214340
https://doi.org/10.1002/jcla.21908
https://doi.org/10.3390/medicina58030426
https://doi.org/10.1159/000447948%0D
https://doi.org/10.1007/s00296-020
https://doi.org/10.1177/11795441221089182
https://doi.org/10.12669/pjms.331.11532

