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Abstract: Objective: To explore the relationship between neutrophil-lymphocyte ratio (NLR) and early renal fibrosis
and renal prognosis in patients with lupus nephritis. Methods: A total of 186 patients with lupus nephritis admitted
to our hospital were enrolled and grouped according to the standard of “NLR=3.175". There were 90 patients in the
higher NLR group and 96 patients in the lower NLR group. The correlation and independent relationship between
NLR/estimated glomerular filtration rate (eGFR) and pathological indicators were explored by comparing the dif-
ferences of physiological indicators between the two groups. The correlation between NLR/eGFR and renal insuf-
ficiency and renal prognosis were explored. Results: The higher NLR group showed increased levels of hs-CRP, white
blood cells, neutrophils, platelets, PLR values, eGFR, D-dimer, crescent compared with the lower NLR group, while
lymphocyte count in the higher NLR group was lower than that in the lower NLR group. Platelets, neutrophils, white
blood cells, serum anhydride, serum C4 and vascular cellulose had positive correlations with NLR. eGFR, age, sys-
tolic blood pressure, diastolic blood pressure, neutrophils, leukocytes, NLR, blood uric acid, triglycerides, crescent
ratio, endothelial hyperplasia, spherical sclerosis ratio, intraglomerular leukocyte infiltration, platinum loop, micro-
thrombus, nuclear fragmentation, interstitial inflammatory cell infiltration, renal tubular atrophy, interstitial fibrosis,
and mesangial cell showed negative correlation with matrix hyperplasia, arteriolar wall thickening and pathological
activity scores, but showed positive correlation with hemoglobin and low-density lipoprotein. Conclusion: NLR af-
fects some important renal functions to a certain extent and is not the only risk factor for renal prognosis in patients
with LN.
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Introduction macrophages can enhance the activation of
inflammasome to increase inflammatory cyto-
kines. The inflammasomes can cause the

decrease of patients’ autoantibodies, leading

Lupus nephritis (LN) is a major and common
cause that leads to death in patients with sys-

temic lupus erythematosus (SLE) [1]. The pres-
ence of immune complexes in the glomeruli will
cause the activation of a large number of neu-
trophils and local infiltration of inflammatory
cells such as derivatives of monocytes and T
lymphocytes, which will leave the kidney in a
status of chronic inflammation and damage.
According to the existing medical studies,
NLRP3 inflammasome has been shown to play
a vital and irreplaceable role in the occurrence
of LN. Immune complexes, interference factors
I, and neutrophil extracellular traps (NETS) in
related tissues [2] can increase the activity of
NLRP3. For SLE patients, the overreaction of

to the rapid deterioration of nephritis disease
[3, 4].

Neutrophil-lymphocyte ratio (NLR) is usually
calculated by complete blood count, which is
economical to obtain compared with other
inflammatory indicators [5]. NLR has obvious
advantages of a vital inflammatory index. First,
it concentrates the blood. Under the influence
of stress response and other factors, the abso-
lute value of white blood cell system is more
easily affected than NLR [6]. Secondly, the ratio
of neutrophils to lymphocytes can well reflect
the increase of neutrophils and the decrease of
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lymphocytes in the human immune system.
Neutrophils, adhering to the inner walls of
human blood vessels, play a very important
role in the secretion of inflammatory mediators
such as elastase, oxygen free radicals, etc.,
and can also regulate the activities of cells
when presenting antigens, which will lead to
partial damage to some non-specific immune
vascular tissues, while lymphocytes can
respond to the regulation of inflammation [7].
Because some signals in lymphocytes are not
normally transmitted, it will cause the diseases
of immune system. C-reactive protein (CRP),
interferon and interleukin-6 (IL-6) have been
used in the assessment of inflammatory state.
It has been found that NLR, CRP, tumour necro-
sis factor-a (TNF-«), IL-6, and ESR are closely
related to inflammatory state, suggesting a
potential link between NLR and inflammation
[8].

There have been many reports on the correla-
tion between NLR and such factors as baseline,
renal function and urinary protein in patients
with LN, while there are few literatures on the
correlation between NLR and renal prognosis
of patients with LN. Different tissues and
organs will have many overlapping damages
within a certain period of time [9], which is very
complicated in clinical trials and will increase
the difficulty of treatment accordingly. The
existing intensive immunotherapy has been
one of the factors that have reduced the overall
mortality of SLE patients in recent years.
However, the incidence of ESRD has main-
tained a very stable state in recent decades
[10], which indicates the limitations of the cur-
rent treatment methods. A concise evaluation
index with actual effect is still needed. The rela-
tionship between NLR and the factors such as
early renal fibrosis and renal prognosis in LN
patients became the focus of this study.

Materials and methods
General information

A total of 186 patients with LN who were admit-
ted to our hospital during the whole year of
2019 were enrolled and divided into two groups
by the grouping standard of “NLR=3.175". This
study was approved by the ethic committee of
China-Japan Friendship Hospital. The informed
consent was signed by the guardians.

1711

Inclusion criteria were as below: (1) patients
who were in accord with the diagnostic criteria
for SLE of the American Academy of
Rheumatology; (2) those who were confirmed
to be LN by renal biopsy; (3) those with com-
plete laboratory, clinical and related pathologi-
cal data, no fewer than 8 glomeruli in pathologi-
cal specimen; (4) no limitation of gender,
patients aged no less than 14 years.

Exclusion criteria were as below: (1) patients
who were in the period of acute or chronic
inflammation, with body temperature higher
than 38.5°C, combined with acute renal injury;
(2) those combined with malignant tumours; (3)
those with oral administration of immune prep-
arations or hormones.

Outcome measurement and evaluating stan-
dards

It was necessary to investigate some basic
information of the patients, such as age and
systolic blood pressure (SBP), and record the
relevant clinical manifestations of the patients.
Special attention was paid to the occurrence of
clinical phenomena such as hair loss, photoal-
lergy, edema, and Raynaud’'s phenomenon
[11].

Patients were required to undergo standard
laboratory testing of puncture samples before
treatment. Testing items included lymphocyte
count, neutrophil count, white blood cell count,
high sensitive C-reactive protein (hs-CRP),
platelet count, PLR, hemoglobin (HGB), plasma
albumin (ALB), 24-hour urine protein, serum
creatinine (Scr), estimated glomerular filtration
rate (eGFR), blood uric acid (UA), low-density
lipoprotein (LDL), triglyceride (TG), D-dimer,
serum C3/C4, anti-dsDNA antibody, anti-Sm
antibody, and the score of lupus activity [12].

The systemic lupus erythematosus disease
activity index (SLEDAI) was used to calculate
and evaluate the corresponding value of lupus
activity [13].

Prior to the corresponding treatment, the
patients should be communicated with and
informed in order to obtain their consent. After
local anesthesia guided by B-ultrasound, per-
cutaneous renal puncture was performed to
obtain bilateral renal tissues of experimental
subjects. Researchers had to ensure that the
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Table 1. Comparison of general clinical indicators between the two groups

Indices NLR<3.175 (n=96) NLR>3.175 (n=90) t P
SBP 123.31+19.21 127.65+20.03 1.508 0.00
DBP 81.01+12.35 81.49+12.70 0.261 0.00
Hypertension 32(33.33) 38 (42.22) 0.896 0.344
Facial erythema 22 (22.92) 24 (26.67) 0.307 0.580
Raynaud’s phenomenon 4 (4.44) 2(2.22) 0.217 0.641
Serosal effusion 10 (10.42) 14 (15.56) 6.049 0.014
Fever 2 (2.08) 7 (7.78) 1.369 0.242
Oral ulcers 6 (6.25) 8 (8.89) 0.346 0.556
Joint pain 17 (17.71) 19 (21.11) 0.748 0.387
Edema 62 (64.58) 66 (73.33) 0.803 0.370
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Figure 1. Comparison of laboratory indicators between the two groups. There was no significant difference in 24-
hour urinary protein, HGB, ALB, Scr, LDL, the score of lupus activity, serum C3/C4, anti-Sm antibody and anti-dsDNA

antibody between the two groups (P>0.05).

renal tissues taken met the basic requirement
of no fewer than eight glomeruli [14].

Statistical analysis

SPSS20.0 statistical software was used to pro-
cess the data. The measurement data were
expressed as (X * s). The difference between
groups was compared by the student’s t test.
The count data were expressed as n (%). The
rationality of the data was verified by using sta-
tistical methods. The Student’s t test was used
to detect continuous variables at different time
points, and the F test was used to obtain the
comparative difference between groups. P<
0.05 was considered statistically significant.

Results

Comparison of general clinical indicators be-
tween the two groups

There was no significant difference in clinical
manifestations such as SBP, diastolic blood
pressure (DBP), the proportion of patients with
hypertension, facial erythema, Raynaud’s phe-
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nomenon, serosal effusion, fever, joint pain,
oral ulcers, mental disorder or edema, etc.
between the two groups (P>0.05) (Table 1).

Comparison of laboratory indicators between
the two groups

There was no significant difference in 24-hour
urinary protein, HGB, ALB, Scr, LDL, serum C3/
C4, UA and anti-dsDNA antibody between the
two groups (P>0.05) (Figure 1).

Comparison of renal pathological indicators
between the two groups

The median ratio of crescents of patients in the
higher NLR group was higher than that in the
lower NLR group. There was no statistical sig-
nificance in the proportion of glomerulosclero-
sis, microthrombosis, focal segmental glomeru-
lar sclerosis, karyorrhexis, platinum loop,
endothelial hyperplasia, the degree of intersti-
tial inflammatory cell infiltration, glomerular
leukocyte infiltration, the thickening of arterio-
lar wall, balloon adhesion, the hyperplasia of
mesangial cell and stroma, the score of patho-
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Figure 2. Comparison of pathological indicators between the two groups.
The median ratio of crescents of patients in the higher NLR group was higher
than that in the lower NLR group. There was no statistical significance in the
proportion of glomerulosclerosis, microthrombosis, endothelial hyperplasia,
platinum loop, focal segmental glomerular sclerosis, glomerular atrophy, in-
terstitial fibrosis, karyorrhexis, the degree of interstitial inflammatory cell in-
filtration, glomerular leukocyte infiltration, balloon adhesion, the necrosis of
glomerular capillary loop, the thickening of arteriolar wall, vascular fibrinoid
necrosis, the hyperplasia of mesangial cell and stroma, pathological type,
and the score of lupus activity between the two groups (P>0.05).
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Figure 3. Correlation between eGFR and laboratory indicators in patients
with LN. The eGFR was negatively correlated with age, SBP, DBP, neutrophil
count, white blood cell count, NLR, UA, and TG, and positively correlated
with HGB and LDL. There was no significant correlation between eGFR and
routine indicators, such as gender, 24-hour urine protein, lymphocyte count,
platelet count, hs-CRP, ALB, D-dimer, serum C3/C4, anti-dsDNA antibody,
anti-Sm antibody, PLR, and the score of lupus activity (P>0.05).
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Figure 4. Correlation between eGFR and pathological indicators in LN pa-
tients. The eGFR was negatively correlated with the ratio of crescents, en-
dothelial hyperplasia, the proportion of glomerulosclerosis, glomerular leu-
kocyte infiltration, platinum loop, microthrombosis, karyorrhexis, the degree
of interstitial inflammatory cell infiltration, glomerular atrophy, interstitial
fibrosis, the hyperplasia of mesangial cell and stroma, the thickening of ar-
teriolar wall, and the score of pathological activity. There was no significant
correlation between eGFR and necrosis of glomerular capillary loop, seg-
mental sclerosis, vascular fibrinoid necrosis, and pathological chronic index
(P>0.05).
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logical activity, and pathologi-
cal type between the two
groups (P>0.05) (Figure 2).

Correlation between eGFR
and laboratory indicators in
patients with LN

The eGFR was negatively cor-
related with age, SBP, DBP,
white blood cell count, UA,
neutrophil count, NLR, and
TG, and positively correlated
with HGB and LDL. There was
no significant correlation be-
tween eGFR and routine in-
dicators, such as gender,
24-hour urine protein, lympho-
cyte count, platelet count,
ALB, serum C3/C4, and the
score of lupus activity (P>
0.05) (Figure 3).

Correlation between eGFR
and pathological indicators in
patients with LN

The eGFR was negatively cor-
related with the ratio of cres-
cents, endothelial hyperpla-
sia, the proportion of glome-
rulosclerosis, platinum loop,
microthrombosis, karyorrhex-
is, glomerular leukocyte infil-
tration, the degree of intersti-
tial inflammatory cell infiltra-
tion, glomerular atrophy, inter-
stitial fibrosis, the hyperpla-
sia of mesangial cell and stro-
ma, and the score of patho-
logical activity. There was no
significant correlation betwe-
en eGFR and segmental scle-
rosis, pathological chronic in-
dex, and vascular fibrinoid
necrosis (P>0.05) (Figure 4).

Correlation between NLR and
other indicators in patients
with LN

NLR was positively correlated
with white blood cell count,
platelet count, neutrophil cou-
nt, Scr, PLR, and serum C4,
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Figure 5. Correlation between NLR and other indicators in patients with LN.

value was higher than that of
the separate counting method.

NLR was positively correlated with white blood cell count, platelet count, The correlations between NLR
neutrophil count, Scr, PLR, and serum C4, and negatively correlated with and a wide range of crucial
lymphocyte count and eGFR. There was no significant correlation between indicators made us investigate

NLR and age, gender, SBP, DBP, HGB, 24-hour urine protein, ALB, hs-CRP,

the value of NLR in the evalua-

UA, TG, LDL, serum C3, anti-dsDNA antibody, anti-Sm antibody, D-dimer,

and the score of lupus activity (P>0.05).

and negatively correlated with lymphocyte
count and eGFR. There was no significant cor-
relation between NLR and age, gender, SBP,
DBP, HGB, 24-hour urine protein, ALB, hs-CRP,
UA, TG, LDL, serum C3, anti-dsDNA antibody,
anti-Sm antibody, D-dimer, and the score of
lupus activity (P>0.05) (Figure 5).

Correlation between NLR and pathological
indicators in patients with LN

NLR was positively correlated with the ratio of
crescents and vascular fibrinoid necrosis.
There was no significant correlation between
NLR and glomerulosclerosis, platinum loop,
karyorrhexis, glomerular atrophy, interstitial
inflammatory cell infiltration, interstitial fibro-
sis, the thickening of arteriolar wall, segmental
glomerular sclerosis, endothelial hyperplasia,
microthrombosis, the necrosis of glomerular
capillary loop, the hyperplasia of mesangial cell
and stroma, the degree of glomerular leuko-
cyte infiltration, and pathological chronic index
(P>0.05).

Discussion

There are many systemic oxidative stress
responses in body. In the immune tissue, T lym-
phocytes infiltrate the interstitial area of the
renal tubules and further release angiotensin.
These conditions may cause chronic inflamma-
tion of the renal tissue, and the damage and
necrosis of renal tissue are directly related to
the increase of neutrophils in the internal circu-
lation [15, 16]. The decrease in the level of lym-
phocytes could lead to an increase in neutro-
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tion of inflammation state [17,
18].

In this study, it was found that CRP was a risk
factor that hindered the expansion of renal
function. The increase of CRP would reduce the
demand for renal function, which was related to
kidney damage [19] and the increase of mortal-
ity. Malhotra et al. proved the correlation
between NLR and CRP in their study which
selected 100 HD patients and found that
patients with higher NLR levels also had higher
CRP levels, confirming a good correlation
between NLR and CRP (r=0.45, P<0.001) [20].
The same results were also obtained in SLE
patients. Yang et al. found that CRP level in SLE
patients was positively correlated with NLR
level [7]. The above studies showed that NLR
and CRP had a good correlation. In this study,
the median value of NLR was used for grouping
experiments, and a good correlation between
NLR and CRP was found, which was consistent
with the results of previous studies. Therefore,
it was speculated whether NLR was associated
with renal damage and renal function progres-
sion in a variety of renal diseases, including LN
patients.

For SLE patients, a higher level of NLR indicat-
ed more serious pathological damage. The
results of evaluation of the NLR related indica-
tors were useful to understand the condition
and prognosis of patients. The NLR related indi-
cators could be obtained by routine blood
examination [21]. The pathological change of
Kidney requires renal biopsy. By contrast, rou-
tine tests are relatively economical and easy to
perform, and are easily accepted by the family
members of patients. This method requires the
search for one or more clinical indicators to
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conduct a controlled trial during the test [17]. In
this test process, it has very important clinical
significance. As far as our current research con-
cept is concerned, the relationship between
NLR and T2DM remains to be further studied,
while the pathological relationship between
NLR and LN is relatively few. In this study, it was
found that the ratio of NLR and LN was posi-
tively related to the vascular fibrinoid necrosis,
and for pathological indicators, the correlation
was not obvious. Many studies have clarified
and summarized the relationship between NLR
and DN or CKD [1, 22]. In the process of clinical
trials, this relationship is a great risk factor.
However, relevant studies also showed that
there was no significant correlation between
NLR and renal prognosis. The results of Kurtul
et al. showed that NLR was not an independent
risk factor for renal endpoint event in patients
with CKD (HR=1.02, P=0.764) [23]. Whether
NLR is associated with renal prognosis is still
controversial. There was a significant differ-
ence in renal survival rate between the study
group and the control group during the rese-
arch. The results had a greater impact on the
renal prognosis, with corrected value of the risk
factor greater than 0.05. Due to the small sam-
ple size involved in this study, contingency may
occur, but overall HR value is still greater than
1. An in-depth research with larger sample size
should be performed in the future.

Disclosure of conflict of interest
None.

Address correspondence to: Guming Zou, De-
partment of Nephrology, China-Japan Friendship
Hospital, No. 2, Yinghua East Street, Chaoyang
District, Beijing 100029, China. Tel: +86-010-
84205677; E-mail: cliffzoul978@sina.com

References

[1] Soliman WM, Sherif NM, Ghanima IM and EI-
Badawy MA. Neutrophil to lymphocyte and
platelet to lymphocyte ratios in systemic lupus
erythematosus: relation with disease activity
and lupus nephritis. Reumatol Clin 2020; 16:
255-261.

[2] Dentali F, Nigro O, Squizzato A, Gianni M,
Zuretti F, Grandi AM and Guasti L. Impact of
neutrophils to lymphocytes ratio on major clini-
cal outcomes in patients with acute coronary
syndromes: a systematic review and meta-

1715

(3]

(4]

(5]

(6]

(8]

(10]

(11]

[12]

analysis of the literature. Int J Cardiol 2018;
266: 31-37.

Fan F, Jia J, Li J, Huo Y and Zhang Y. White
blood cell count predicts the odds of kidney
function decline in a Chinese community-
based population. BMC Nephrol 2017; 18:
190.

Li H, Lu X, Xiong R and Wang S. High neutro-
phil-to-lymphocyte ratio predicts cardiovascu-
lar mortality in chronic hemodialysis patients.
Mediators Inflamm 2017; 2017: 1-8.

Mercan R, Bitik B, Tufan A, Bozbulut UB, Atas
N, Ozturk MA, Haznedaroglu S and Goker B.
The association between neutrophil/lympho-
cyte ratio and disease activity in rheumatoid
arthritis and ankylosing spondylitis. J Clin Lab
Anal 2016; 30: 597-601.

WuY, Chen Y, Yang X, Chen L and Yang Y. Neu-
trophil-to-lymphocyte ratio (NLR) and platelet-
to-lymphocyte ratio (PLR) were associated with
disease activity in patients with systemic lupus
erythematosus. Int Immunopharmacol 2016;
36: 94-99.

Yang J, Liang D, Zhang H, Liu Z, Le W, Zhou M,
Hu W, Zeng C and Liu Z. Long-term renal out-
comes in a cohort of 1814 Chinese patients
with biopsy-proven lupus nephritis. Lupus
2015; 24: 1468-1478.

Huang W, Huang J, Liu Q, Lin F, He Z, Zeng Z
and He L. Neutrophil-lymphocyte ratio is a reli-
able predictive marker for early-stage diabetic
nephropathy. Clin Endocrinol (Oxf) 2015; 82:
229-233.

Okyay GU, Inal S, One¢ K, Er RE, Pasaoglu O,
Pasaoglu H, Derici U and Erten Y. Neutrophil to
lymphocyte ratio in evaluation of inflammation
in patients with chronic kidney disease. Ren
Fail 2013; 35: 29-36.

Tian N, Penman AD, Manning RD Jr, Flessner
MF and Mawson AR. Association between cir-
culating specific leukocyte types and incident
chronic kidney disease: the Atherosclerosis
Risk in Communities (ARIC) study. J Am Soc Hy-
pertens 2012; 6: 100-108.

Levey AS, Bosch JP, Lewis JB, Greene T, Rogers
N and Roth D. A more accurate method to esti-
mate glomerular filtration rate from serum cre-
atinine: a new prediction equation. Modifica-
tion of diet in renal disease study group. Ann
Intern Med 1999; 130: 461-470.

Romero-Diaz J, Isenberg D and Ramsey-Gold-
man R. Measures of adult systemic lupus ery-
thematosus: updated version of British Isles
Lupus Assessment Group (BILAG 2004), Euro-
pean Consensus Lupus Activity Measurements
(ECLAM), Systemic Lupus Activity Measure, Re-
vised (SLAM-R), Systemic Lupus Activity Ques-
tionnaire for Population Studies (SLAQ), Sys-

Am J Transl Res 2021;13(3):1710-1716


mailto:cliffzou1978@sina.com

[13]

(14]

[15]

(16]

(17]

(18]

[19]

1716

Relationship between NLR and early renal fibrosis and renal prognosis

temic Lupus Erythematosus Disease Activity
Index 2000 (SLEDAI-2K), and Systemic Lupus
International Collaborating Clinics/American
College of Rheumatology Damage Index (SDI).
Arthritis Care Res (Hoboken) 2011; 63 Suppl
11: S37-46.

Agarwal R and Light RP. Patterns and prognos-
tic value of total and differential leukocyte
count in chronic kidney disease. Clin J Am Soc
Nephrol 2011; 6: 1393-1399.

Ouellet G, Malhotra R, Penne EL, Uswya L,
Levin NW and Kotanko P. Neutrophil-lympho-
cyte ratio as a novel predictor of survival in
chronic hemodialysis patients. Clin Nephrol
2016; 85: 191-198.

Grande JP. Experimental models of lupus ne-
phritis. Contrib Nephrol 2011; 169: 183-197.
de Jager CP, van Wijk PT, Mathoera RB, de
Jongh-Leuvenink J, van der Poll T and Wever
PC. Lymphocytopenia and neutrophil-lympho-
cyte count ratio predict bacteremia better than
conventional infection markers in an emergen-
cy care unit. Crit Care 2010; 14: R192.

Li L, Xia Y, Chen C, Cheng P and Peng C. Neu-
trophil-lymphocyte ratio in systemic lupus ery-
thematosus disease: a retrospective study. Int
J Clin Exp Med 2015; 8: 11026-11031.

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

Rees AJ. The role of infiltrating leukocytes in
progressive renal disease: implications for
therapy. Nat Clin Pract Nephrol 2006; 2: 348-
349.

[20]

(21]

[22]

(23]

Malhotra R, Marcelli D, von Gersdorff G, Grass-
mann A, Schaller M, Bayh |, Scatizzi L, Etter M,
Guinsburg A, Barth C, Marelli C, Carioni P, van
der Sande F, Kooman JP, Liu E, Toffelmire T,
Wang Y, Thijssen S, Usvyat LA and Kotanko P.
Relationship of neutrophil-to-lymphocyte ratio
and serum albumin levels with C-reactive pro-
tein in hemodialysis patients: results from 2
international cohort studies. Nephron 2015;
130: 263-270.

Yolbas S, Yildirim A, Gozel N, Uz B and Koca
SS. Hematological indices may be useful in the
diagnosis of systemic lupus erythematosus
and in determining disease activity in Behcet's
disease. Med Princ Pract 2016; 25: 510-516.

Yuan Y, Qiu H, Hu X, Luo T, Gao X, Zhao X,
Zhang J, Wu Y, Qiao S, Yang Y and Gao R. Pre-
dictive value of inflammatory factors on con-
trast-induced acute kidney injury in patients
who underwent an emergency percutaneous
coronary intervention. Clin Cardiol 2017; 40:
719-725.

Kurtul A, Yarlioglues M, Duran M and Murat
SN. Association of neutrophil-to-lymphocyte ra-
tio with contrast-induced nephropathy in Pa-
tients with non-ST-elevation acute coronary
syndrome treated with percutaneous coronary
intervention. Heart Lung Circ 2016; 25: 683-
690.

Am J Transl Res 2021;13(3):4710-1716



