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Correlation between renal anemia and neutrophil / lymphocyte
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[Abstract] Objective To investigate the risk factors of renal anemia in maintenance hemodialysis (MHD) patients
and the association of neutrophil / lymphocyte ratio (NLR) level with renal anemia. Methods 140 patients who under-
went MHD in the blood purification center of The Affiliated Hospital of Southwest Medical University from January 2020
to January 2021 were selected and divided into anemia group and non anemia group according to the level of hemoglobin
(HB). The general data, hemoglobin (HB), neutrophil absolute value (NEU), lymphocyte absolute value (LYM),
ferritin (FER), folic acid (FA), vitamin B12 (VitB12), albumin (ALB), C-reactive protein (CRP), serum amyloid A

(SAA) ,B2 microglobulin(82-MG) and other laboratory indexes were collected. Pearson / Spearman method was used to
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analyze the correlation between anemia and blood neutrophil / lymphocyte ratio and the above indexes. Logistic regression
method was used to analyze the risk factors of renal anemia, and ROC curve was used to analyze the predictive value of
neutrophil / lymphocyte ratio for anemia. Results 140 patients with MHD were included. including 71 cases (50.7%) in
anemia group and 69 cases (49.3%) in non anemia group. The levels of neutrophil / lymphocyte ratio and neutrophil
absolute value in anemia group were significantly higher than that in non anemia group (P<C0.05), while the levels of
LYM,ALB and 25-(OH)-VitD3 were lower than that in non anemia group (P<C0.05). There was no difference in age,
dialysis age, gender, complications (hypertension, diabetes), Weekly erythropoietin dosage, BMI, FER, FA, VitB12,
CRP, SAA, p2-MG, Ca’", P and iPTH between the two groups (P>>0. 05). Correlation analysis showed that Hb level
was negatively correlated with NLR (r=-0.434) and CRP (+=-0.178), and positively correlated with ALB (+=0. 183)
L25-(OH)-VitD3 (r=0. 243) and LYM(r=0. 305) (all P<<0.05). Logistic regression analysis showed that low blood 25-
(OH)-VitD3 level and high NLR level were independent risk factors for anemia in MHD patients. ROC curve analysis
showed that the area under the curve (AUC) of NLR for predicting anemia in MHD patients was 0. 802, the best diag-
nostic cut-off value was 3. 563. The sensitivity was 0. 831 and the specificity was 0. 638. Conclusion The increase of
neutrophil / lymphocyte ratio in MHD patients is closely related to the decrease of hemoglobin level. Low blood 25-

(OH)-VitD3 level and high NLR level are independent risk factors for renal anemia in MHD patients. NLR is expected to
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become a new index to assist in the diagnosis of anemia in MHD patients.
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B (16.4%) , Z2%EWF 6 1] (4. 3%) , Hifl 11 (7. 9%) .,
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Table 1 Comparison of laboratory indexes between the two groups

D F4 (n=T71) R M4l (n=69) P
AR () 56.08413.65 56.72£12. 65 0.774
) 45(63.4) 12(60.9) 0. 759
BEHT ) 33.00(19.00,56.00)  42.00(23.00,75.50)  0.050
SR 25(35.2) 22(31.9) 0.677
8 I 67(94.4) 59(85.5) 0.081
B E i (U) 9000(6000,9000) 6000(4500,9000) 0. 403
BMI(kg/m?) 23.34+3.37 24,22+3.48 0.131
NEU(X10°/L) 4.61+1.68 4,06+1.32 0.035
LYM(X10°/L) 0.9740.33 1.23+0. 38 <0.001
NLR 5.67+3.18 3.26+1.08 <0. 001

FER(ng/mL) 427.19+288. 02 402.02+233. 25 0.571

FA(nmol/L) 8.92(7.32,11.70) 9.16(7.59,10.95) 0.782
VitB12(pg/mL) 628.82+169. 53 610.53£165. 44 0.519
Alb(g/L) 38.80(33.80,40.70) 39.60(37.95,40. 95) 0.023

1.66(0.70,7.46)
10. 46(7.29,19.70)

1.45(0. 83,4.37) 0. 411
9.53(7.94,14.94) 0.734

CRP(mmol/L)
SAA(mg/L)

2-MG(mg/L) 30.6248.59 30,3947, 94 0. 867
Ca®* (mmol/L) 2.09(2.00,2.16) 2.08(1.95,2.23) 0. 872
P(mmol/L) 1.804+0.57 1.8340.48 0.765
iPTH(ng/L) 364.14(215.77,609. 05) 374.43(208.55,567.46) 0. 845
25-(OH)-VitD3 (pg/L) 15.02+6. 44 18.02+8. 24 0.018

2.3 MHD B3 M 20585 1 5 52 50 = 48 b 19 A 1k 23
#r Pearson/Spearman ¥ %53 #1485 5 B, L 21 &
7K FE5 NLR(r=-0.434) .CRP(r=-10.178) & 1
MK, 5 Alb(r=0.183),25-(OH)-VitD3 (r=0. 243) ,
LYM(@r=0.305) S IEASE (# P<0.05), L3 2.
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Table 2 Correlation between hemoglobin and laboratory indexes

R r P
LN ACD) —0.028 0.745
5 —0.054 0.528
BT D 0.071 0. 406
AR —0.004 0.963
o 1M R —0.132 0.121
g AR 4 F A (U) —0. 164 0. 054
BMI(kg/m?) 0.120 0.159
NEU(x10°/L) —-0.136 0.108
LYM(x10°/L) 0. 305 <0. 001
NLR —0.434 <0. 001
FER(ng/mL) —~0.162 0. 055
FA(nmol/L) —-0.017 0. 840
VitB12(pg/mL) 0.019 0.821
Alb(g/L) 0.183 0.031
CRP(mmol/L) —-0.178 0. 036
SAA(mg/L) —0.094 0.271
p2-MG (mg/L) —-0.139 0.102
Ca’* (mmol/L) 0. 044 0. 608
P3* (mmol/L) —0.045 0.596
iPTH(ng/L) -0.106 0.212
25-(OH)-VitD3 (pg/L) 0.243 0. 004

2.4 BEMTMARKEEST BESRAETIMK R
PR i g N AR R Logistic )3 53 Hrh P<<0. 1 1)
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NAZER AT Z W R Logistic M 53 #r . 45 4278 &
NLR ik 25-(OH)-VitD3 /K& MHD i # & A4 %2 i
Sz fER R 2. WLk 3.

*#3 MHD BEEZARNHWBREZRSH

Table 3 Analysis of risk factors of anemia in patients with MHD

gy B P OR 95%CI
NLR 0.990  0.000  2.691 1.688~4.290
25-(OH)-VitD3(pug/L)  —0.064  0.044  0.938 0.882~0.998

2.5 ROC 4 iTF# NLR izl &k kg ROC 4k
3 M B NLR #ii MHD g8 3% & A= 20 i 09 i 48 F i
FACAUC) H 0.802,95% CI K 0.731~0. 873, Iify L {H
k3. 563, HURME K 0. 831, 4R M 0. 638, LK 1,
3 itig
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HRM A A RO IR 42. 9% .1 CKDS5 & 5 1l &
AR A 100 % . LA {UE CKD () 9 & 4 » 7]
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Figure 1 ROC curve of NLR predicting anemia in MHD patients
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