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Abstract— Rheumatoid arthritis (RA) and systemic lupus erythematosus are considered chronic
inflammatory autoimmune diseases with unknown etiology and systemic involvement.Both PLR and NLR
are associated with the inflammatory status. Based on this, wehypothesized that both NLR and PLR may
also be correlated with the disease activity of RA and SLE.

Patients and Methods— Fifty RA patients, 50 SLE patients and 50 healthy controls were enrolled in this
study. The disease activity in RA patients was assessed by DAS 28 and the disease activity in SLE patients
was assessed by SLEDAI score.

Results— In RA group, NLR meanSD of 2.6+1.3,1.7£1.03 ,1.9£1.8in low, moderate and high activity
respectively ,and PLR meanxSD of 231.4£161.8, 163.01£86.8, 187.5£73.9in low, moderate and high
activity respectively ,and there is no statistical significant correlation (p-value > 0.05) between disease
activity (DAS score) and (NLR & PLR). In SLE group, NLR mean+SD2.42+1.49, 3.4243.14 and
3.06+1.31in low, moderate and high activity respectively, and PLR meantSD was 201.90£107.02,
253.29+£255.47and 241.57£134.19in low, moderate and high activity respectively. Median — IQR measured
for PLR and was (198.2 — 125.8) due to odd numbers in patients with moderate SLEDAI. There was no
statistical significant correlation (p-value > 0.05) between disease activity (SLEDAI) and (NLR & PLR).

Conclusion— This study confirmed that Rheumatoid arthritis &Systemic Lupus Erythematosus cause rising
in blood indices in the form of Neutrophil/Lymphocyte ratio and Platelet/Lymphocyte ratio but no

correlation between them and disease activity.

Keywords— Rheumatoid Arthritis (RA), Systemic Lupus Erythematosus (SLE), Neutrophil Lymphocyte
Ratio (NLR), Platelet Lymphocyte Ratio (PLR)

Introduction

Rheumatoid arthritis (RA) and systemic lupus erythematosus are considered chronic inflammatory
autoimmune diseases with unknown etiology and systemic involvement (1)(2)(3)

A common characteristic of all autoimmune disease is the chronic inflammatory process, which is triggered
by autoantigens and maintained by both environmental and genetic factors.(4)
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Inflammatory status was assessed using many different markers of inflammation, such as C-reactive protein
(CRP), erythrocyte sedimentation rate (ESR), interferon (IFN) and interleukin-6(IL-6). For a large number
of malignancy studies, the neutrophil to lymphocyte ratio (NLR) and the platelet to lymphocyte ratio (PLR)
were recently investigated as new prognostic indicators. (5)(6).

Usually there is alterations in blood cells quantity and composition in case of systemic inflammation. That is
why the components of blood can be used for the assessment of inflammation in systemic diseases (7).
Previous studies have shown that NLR and PLR are associated with morbidity and mortality in many
chronic diseases including hypertension,heart failure, infective endocarditis, acute coronary syndromes and
type 2 diabetes (8)(9)(10)(11)(12)

Neutrophils are primed in active RA patients. Neutrophils can aggravate disease by secretion of B-
lymphocyte stimulator (BLyS), tumor necrosis factor, IL-17, proteases, prostaglandins, and reactive oxygen
intermediates causing activation of other cells (13)(14)(15).

Neutrophil to lymphocyte ratio (NLR) is the proportion of absolute neutrophil count to lymphocyte count,
which is derived from routine complete blood count (CBC) test.(16)(17)

NLR has been a marker of subclinical inflammation in recent years, and has been used in many diseases in ¢
onjunction with other inflammatory markers to assess
inflammation (18)

Extensive evidence shows that PLTs, including monocytes, neutrophils and T cells, can bind to leukocytes.
Still, surprisingly, the amount of aggregates of circulating leukocytes-
PLTs increases after activation of PLTs. (19)(20)

In patients with autoimmune inflammatory diseases such as systemic lupus
erythematosus (SLE), rheumatoid arthritis (RA), and multiple scelerosis, the number of circulating activated
PLTs is increased.(21)(22)

We aimed to investigate NLR and PLR in RA and SLE patients and, their correlation with disease activity.

Patients and methods

This cross-sectional study was conducted at Physical Medicine,Rheumatology and Rehabilitation Department
and outpatient clinic at Assiut University Hospitals, in the period between January 2019 and April 2019. Fifty
patients were diagnosed as rheumatoid arthritis according to 2010 ACR revised criteria(23), 50 patients were
diagnosed as systemic lupus erythematosus according to 2015 ACR/SLICC revised criteria (24) and 50
healthy age and sex matched subjects who served as controls. Patients aged > 18 years for both RA and SLE
were included in the study.
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Exclusion criteria for RA&SLE

1) Subjects with hematologic disorders other than anemia, concomitant infectious or inflammatory diseases
such as ulcerative colitis, liver, or kidney disease

2) coronary heart disease

3) other immunological diseases other than RA&SLE including overlap syndrome.

Complete history was recorded and thorough general and musculoskeletal examination was performed.
Various basal characteristics and parameters such as age, sex, disease duration, age of onset, duration of
morning stiffness, presence of extra-articular manifestations and their current treatment were recorded. The
disease activity in RA patients was assessed by the 28 joint count Disease Activity Score (DAS 28) using the
number of swollen and tender joints, erythrocyte sedimentation rate (ESR) and patient’s global status, and
pain evaluated by the visual analogue scale (VAS) range from 0 to 100 mm. The patients were allocated to 3
groups according to the Disease Activity Score for 28 joint counts (DAS28): DAS28 < 2.6 indicated
remission, DAS28 > 2.6 < 5.1 low/moderate activity and DAS28 > 5.1 high disease activity. We assessed the
disease activity for SLE patients according to the SLE Disease Activity Index 2000.The SLEDALI is a global
index that evaluates disease activity over the previous 10 days and includes 24 items collecting specific
manifestations in 9 organ systems: neurological, musculoskeletal, renal, mucocutaneous, general, heart,
respiratory, vascular, and hematological. The maximum score is 105. Activity categories have been defined
on the basis of SLEDAI scores: no activity (SLEDAI= 0), mild activity (SLEDAI= 1-5), moderate activity
(SLEDAI =6-10), high activity (SLEDAI =11-19), very high activity (SLEDAI >20).(25)

Full laboratory investigations had been done for RA and SLE patients

*CBC (neutrophils, platelets, lymphocytes) assessment of NLR by dividing the absolute neutrophil count on
the absolute lymphocyte count and assessment of PLR by the platelet count dividing on the absolute
lymphocyte count .

*ESR
*Immunological tests (RF, anti-CCP) for RA patients, and (ANA, anti-dsDNA, C3, C4) for SLE patients.

Ethical Considerations
The research was done according to Assiut medical colleague ethics committee for research, keeping patient
confidentiality, safety, and verbal and written consent was taken from patients

Statistical analysis:

Data were analyzed using Statistical Program for Social Science (SPSS) version 15.0. Quantitative data
were expressed as mean+ standard deviation (SD). Qualitative data were expressed as frequency and
percentage.

The following tests were done:
Chi-square test: was used when comparing between non-parametric data.
A one-way analysis of variance (ANOVA): when comparing between more than two means.
Independent-samples t-test of significance: was used when comparing between two means.
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Probability (P-value)

—  P-value <0.05 was considered significant.
—  P-value <0.001 was considered as highly significant.
—  P-value > 0.05 was considered insignificant.

Results

Our results showed that the age of patients with RA ranged between 20 and 74 years with mean was (49 +
12.9) years. Out of them, 47 (94%) patients were females and 3(6%) patients were males. The disease
duration ranged from (4 -360) months with mean was (115.8+ 83.7).

The age of patients with SLE ranged between 20 and 62 years with mean of (39.2 + 12.5) years. Out of
them, 47 (94%) patients were females and 3(6%) patients were males. The disease duration ranged from (3 —
204) months with mean+SD was (63.6 = 42.4). The age of control ranged between (34 — 59yrs)with
mean+SD of 42.8 + 7.09, 3of them were males (6%) and 47 females (94%).

No statistical difference was detected between control group and either RA nor SLE groups as regarding age
and sex.

Our results showed that in RA group, ESR ranged between 10-140 with mean£SD (43.2+£26.6), and (68%)
had positive RF. Complete blood count done showed white blood cells ranged 2.7 — 15.8, with neutrophils
0.9 — 11.5 and lymphocytes0.8 — 3.98, Hemoglobin levels ranged between 8.2 — 14.5, platelets ranged
betweenl69 — 641. Neutrophils/lymphocytes ratio(NLR) calculated ranged between 0.5 — 8.3with
mean+SD1.8 + 1.4 and platelets /lymphocytes(PLR) ratio also calculated ranged between 72.2 — 567.25, and
mean+£SD(175.9 = 87.2).

While in SLE group, ESR range was 15-130 with mean+SD (49.76+£30.48), ANA was Positive in 41
patients (82%) , and as regard anti-ds DNA38 patients were positive (76%) .Complete blood count was done
showed white blood cells ranged between 2.2 — 15.9, with neutrophils 0.95-9.4 and lymphocytes0.2 —5.3,
Hemoglobin levels ranged between7.8 — 14.5, platelets ranged between 104.6 — 442,
Neutrophils/lymphocytes ratio(NLR) calculated ranged between0.4 — 16.1with mean£SD of 2.9 + 2.4 and
platelets /lymphocytes(PLR) ratio also calculated ranged between 50.2 — 1378 with mean+SD of 232.1 +
193.9 as shown in table (1).

In RA patients our results showed no statistical significant difference (p-value > 0.05) & negative
correlation (r = - 0.11) between ESR and NLR. No statistical significant difference (p-value > 0.05) &
positive correlation (r = 0.088) between ESR and PLR as shown in figure 1&2.

As regarding SLE patients we found no statistical significant difference (p-value > 0.05) & positive
correlation (r = 0.152) between ESR and NLR. No statisticalsignificant difference (p-value < 0.05)&positive
correlation (r = 332) between ESR and PLR as shown in figure 3&4.

As regardingDAS28 score in RA group, there were 3(6%) patients with low disease activity,29(58%) with
moderate disease activity,and 18(36%) patients with high disease activity with mean+SD (2.9+0.14,
4.6+0.43, 6.1+0.57) respectively.
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At the same time, SLEDAI of SLE patients showed that19(38%) patients had mild activity, 24(48%) patients
had moderate activity and 7(14%) patients had high activity with mean+SD of 5.2+1.3, 9.5+1.6, 16.9£3.02
respectively.

Our results showed that , in RA group NLR mean+SD of 2.6+1.3,1.7+1.03 ,1.9£1.8in low, moderate and
high activity respectively ,and PLR mean+SD of 231.4+161.8, 163.01+86.8, 187.5£73.9in low, moderate and
high activity respectively ,and there was no statistical significant correlation (p-value > 0.05) between
disease activity (DAS score) and (NLR & PLR) in RA group. Shown in table (2)

In SLE group, NLR mean+SD2.42+1.49, 3.42+3.14 and 3.06+1.31in low, moderate and high activity
respectively, and PLR mean+SD was 201.90+107.02,253.29+255.47and 241.57+134.19in low, moderate and
high activity respectively. Median — IQR measured for PLR and was(198.2 — 125.8)due to odd numbers in
patients with moderate SLEDAI. There is no statistical significant correlation (p-value > 0.05) between
disease activity (SLEDAI) and (NLR & PLR) in SLE grouptable (3).

Discussion

Rheumatoid arthritis (RA) is a chronic, symmetrical, inflammatory autoimmune disease that initially affects
small joints, progressing to larger joints, the skin, eyes, heart, kidneys, and lungs. Often, the bone and
cartilage of joints are destroyed, and tendons and ligaments weaken.(26)

SLE is a complex autoimmune disease with a possible involvement of multiple organs including skin and
mucosa, kidneys, central and peripheral nervous system, cardiovascular system, bone and peripheral blood
and many others. (27)

In RA patients, our results showed that Neutrophils/Lymphocytes ratio range was (0.5- 8.3)
&Platelet/Lymphocytes ratio range was(72.2 — 567.25). High disease activity was found in (36%) of the
patients, while moderate disease activity was found in (58%) & low disease activity patients was found in
(6%). In the SLE patients, our results showed that Neutrophils/Lymphocytes ratio range was (0.4— 16.1) &
Platelet/Lymphocytes ratio range was (50.2 — 1378). High disease activity was found in (14%) of patients,
those with moderate disease activity (48%), and low disease activity patients were (38%).

Inflammatory processes in rheumatic inflammatory diseases include inflammatory
cells and molecules that cause changes in the number, shapes, and sizes of cells in
the bone marrow and peripheral blood. The effect of inflammatory diseases on
hematological indices is controversial.(28)

The cause of an increased NLR level is increased cytokines and the inflammatory process.(29)

A number of studies have suggested that joint destruction and disease activity in inflammatory arthritis
directly correlate with the recruitment of neutrophils in the synovium(30). Uslu et al.(2015) demonstrated
that NLR and PLR were two new inflammatory markers which could be used to assess disease activity in
patients with RA.(31)

In RA patients,we found that NLR&PLR are increased in RA, but they did not correlate with DAS28.

These results agree with the study of Mikhael et al.(2013) who showed that NLR did not correlate with
RA disease activity .They also noted that NLR didn’t differ significantly between highly and moderately
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active RA patients.So,they concluded that NLR could not be used as a marker of disease activity but could be
used as a marker of on going inflammation. (32)

Imtiaz et al.(2012) found that there was no significant relationship between NLR and arthritis of theumatoid
arthritis patients.(33)

Similarly Bhatnager et al.(2017) found that PLR did not significantly correlate with DAS-28 score.(34)

On the other hand, Fawzy et al.(2017) showed that NLR significantly correlated with disease activity indices
in recent onset RA patients thus reflecting systemic inflammation with its advantages of beingavailable, easy
and cost accessible being as reliable as the DAS-28 hence it could be used as a marker of disease activity.(35)
Fu et al.(2015) found thatln RA patients both NLR and PLR were enhanced and positively correlated with
CRP and DAS28. Additionally, NLR was positively correlated to ESR, but not to PLR. Knowing that ESR, CRP,
and DAS28 are useful indices for estimating RA activity, their findings suggest that both NLR and PLR could
be potential indices for evaluating disease activity in RA.(36)

During inflammation, the increase in NLR may be due to either a drop in lymphocyte count or an increase in
neutrophil count, or both. NLR represents two immune system compartments: the neutrophil representing
the innate system, and the adaptive system representing the lymphocyte.(37)  Other  studies  found
significant correlation of PLR and NLR with disease activity .(31)(37)(38)

In the SLE group, Our results showed that NLR&PLR are increased , but also they did not correlate with
SLEDALI score .Similarly ,Oehadianet al.(2013) reported that NLR did not correlate with disease activity
and clinical subsets.(39)

Xie et al.(2018) demonstrated that PLR was significantly higher in patients with SLE, but a correlation
between PLR and SLEDAI was not found.(40)

Conversely, Qin et al.(2016) &Li et al (2015) reported that NLR was associated with disease activity and
the presence of nephritis and PLR also correlated with SLEDAIL(41)(42). Likewise , kim et al.(2017)
reported that both PLR and NLR reflect activity of SLE and NLR was more valuable than PLR for
predicting nephritis.

Yolbas et al . (2016)reported that PLR was significantly higher in the SLE and it may be an important
biomarker for the diagnosis of SLE.(43) Also, Wu et al (2016) reported that PLR and NLR were
significantly 1 in patients with SLE compared with healthy controls. Both PLR and NLR were positively
correlated with SLEDAI-2K (1=0.298, P<0.001 and r=0.312, P<0.001, respectively) (44).

This study has some limitations as small sample size, the cross-sectional nature of this study so, longitudinal
study with follow up of the patients is recommended. Also, study specific organ affection in both diseases

in correlation to blood parameters (example, arthritis in RA,nephritis in SLE) are preferred.

Authors declare no conflict of interest.

Conclusion

This study confirmed that Rheumatoid arthritis &Systemic Lupus Erythematosus cause rising in blood
indices in the form of Neutrophil/Lymphocyte ratio and Platelet/Lymphocyte ratio but no correlation
between them and disease activity.
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Table (1):Description of laboratory data in RA & SLE groups.

Range
Mean +SD
Positive

Positive

Positive

Range
Mean £SD
Range

Mean +=SD

Range
Mean +SD
Range
Mean +SD
Range
Mean +SD
Range
Mean +SD
Range
Mean £SD

10 - 140

4324266
34 (68%)

NA

NA

2.7-158
6.5+29
09-11.5

3.6+24

0.8—-3.98
2.07+0.8
8.2-14.5
11.7+£1.6
169 — 641
326.9+£100.8
0.5-83
1.8+1.4
72.2 —567.25
1759+ 87.2

15-130
45.2+23.5

NA
41 (82%)

38 (76%)

22-159
6.1+£29
0.95-9.4

3.7+2.01

02-53
1.6 £0.8
7.8-14.5
114+£1.6
104.6 — 442
271.3+82.4
0.4-16.1
29+£24
50.2 - 1378
232.1+193.9
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RA= Rheumatoid Arthritis, SLE=Systemic Lupus Erythematosus , ESR=erythrocytes sedimentation rate,
RF= rheumatoid factor, ANA= anti-nuclear antibody, Anti-dsDNA= anti —double strand DNA, WBCS=white
blood cells, Hb=hemoglobin, PLT=platelets, Neut = neutrophils, Lymph=lymphocytes, NLR=neutrophils/
lymphocytes ratio ,PLR=platelets /lymphocytes ratio ,SD=standard deviation, NA=not applicable.

Table (2): Correlation between disease activity (DAS28 score) and (NLR & PLR) in RA group.

Mean:l:SD 2.6x1.3 1.7£1.03 1.9+£1.8

- Mean +SD 231.4+161.8 163.01+86.8 187.5+73.9 0.345

RA=Rheumatoid arthritis, DAS=disease activity score, NLR=neutrophils/ lymphocytes ratio, PLR=platelets
/lymphocytes ratio, SD=standard deviation

Table (3): Correlation between disease activity (SLEDAI score) and (NLR & PLR) in SLE group.

Mean:l:SD 2.42+1.49 3.42+3.14 3.06%1.31 0.408

Mean:I:SD 201.90+107.02 253.294255.47 241.57+134.19

0.691
Median - 186.2 — 144.9 198.2 - 125.8 188.3-211.1
IQR

SLE=Systemic lupus erythematosus, SLEDAI=systemic lupus erythematosus disease activity index,
NLR=neutrophils/ lymphocytes ratio, PLR=platelets /lymphocytes ratio, SD=standard deviation, [QR =Inter
quartile range
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Figure (1): Negative correlation between ESR and NLR in RA group.
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Figure (2): Positive correlation between ESR and PLR in RA group.
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Figure (3): Positive correlation between ESR and NLR in SLE group.
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Figure (4): Positive correlation between ESR and PLR in SLE group.
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