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Correlation between neutrophil-lymphocyte ratio and dermatomyositis
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[Abstract] Objective To explore the correlation between neutrophil-lymphocyte ratio (NLR) and diagnosis
and disease activity of dermatomyositis (DM). Methods The clinical and laboratory data of 50 DM patients, who were
admitted for the first time in Changzheng Hospital or Changhai Hospital of Naval Medical University (Second Military
Medical University) from Jan. 2016 to Dec. 2019, were retrospectively analyzed. During the same period, 31 healthy
controls, 26 rheumatoid arthritis (RA) patients and 27 ankylosing spondylitis (AS) patients were included in control
groups. Mann-Whitney U test was used to compare the NLR values between DM, healthy control, RA and AS groups.
Spearman rank correlation analysis was performed to explore the relationship of NLR with creatine kinase (CK), lactic
dehydrogenase (LDH), aspartate aminotransferase (AST), alanine aminotransferase (ALT), C-reactive protein (CRP)
and erythrocyte sedimentation rate (ESR). Receiver operating characteristic (ROC) curve was drawn to evaluate the
diagnostic efficiency of NLR for DM, and the area under ROC curve was compared using Z test. Pairwise Wilcoxon

signed rank test was carried out to compare the NLR, CK, AST, ALT and LDH of DM patients before and after treatment.
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Results The NLR values were significantly higher in the DM, RA and AS groups than that in the healthy control group
(U=29.0, 156.0, and 194.0, all P<<0.01). The NLR value was significantly higher in the DM group than those in the RA
and AS groups (U=333.0 and 213.0, both P<<(0.01). Spearman rank correlation analysis showed that NLR was positively
correlated with CK, LDH, AST, ALT, CRP and ESR in DM patients (r,=0.540, 0.288, 0.440, 0.498, 0.304, and 0.311, all P<<
0.05). The areas under the ROC curve of NLR, LDH, CK, ALT and AST in the diagnosis of DM were 0.981, 0.954, 0.931,
0.913 and 0.867, respectively, and the best cut-off values were 2.824, 241.0 U/L, 101.0 U/L, 25.50 U/L and 30.00 U/L,
respectively. The area under the ROC curve of NLR was significantly higher than those of ALT and AST (Z=2.05 and 2.67,
P=0.040 and 0.008). There was no significant difference in the area under the ROC curve among the other laboratory
indicators (P>0.05). The NLR, CK, AST, ALT and LDH of DM patients were significantly decreased after treatment versus
before treatment (£=3.28, 4.68, 4.62, 2.12, and 4.44, all P<<0.05). Conclusion NLR can be used to evaluate the disease

activity and severity of DM, and it is helpful for the clinical diagnosis and prediction of treatment response in DM.
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116 DM patients between Jan. 2016 and Dec. 2019

42 DM patients were not
initially diagnosed

74 DM patients were newly diagnosed

24 DM patients were excluded
Infection: 3 cases
Immune disease: 3 cases
Tumor: 2 cases
CADM: 16 cases

50 DM patients were included

1 MANBETFEREE
Fig1 Screening flowchart of included patients

DM: Dermatomyositis; CADM: Clinically amyopathic

dermatomyositis
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Tab1 Comparison of baseline data between healthy controls and DM, RA and AS patients

Parameter Healthy control N=31

DM N=50

RAN=26 AS N=27

Male/female n 13/18

Age (year), M (O, Ov) 50.0 (41.5, 59.0)
Neutrophil (L', X 10%), M (Q,, Q) 3.15(2.45,3.76)
Lymphocyte (L', X10%), M (Q,, Q,)  1.91 (1.62,2.53)
NLR M (Q,, Ov) 1.40 (1.23,2.08)
CK (UL ", M(Q,, Q) 35.5(22.5,53.7)
LDH (U*L™"), M (Qy, Qv)
AST (UL™"), M (01, Ov)
ALT (U-L™), M (Q;, Ov)

19.0 (16.0, 25.0)
16.0 (12.0, 25.0)

56.0 (50.5, 68.5)
5.19 (3.42,7.59)"
0.98 (0.63, 1.48)"
4.90 (3.39, 8.48)"
251.5(75.7,983.2)"
175.5 (159.0, 209.2) 355.0 (295.0, 568.0)" 168.0 (150.5, 215.5)“" 167.0 (144.0, 180.5)**
65.5(32.7,130.8)"
55.0(29.7, 111.5)"

18/9°4
48.0 (38.0, 56.0) 44

20/30 10/16
64.0 (55.0, 71.0)"*
379 (3.24,5.42)"  5.10(3.98,5.88)"*
1.52(0.95,2.06)""  2.12(1.58,2.48)°4*
3.24 (1.67,4.38)" " 2.28(1.72,3.55)" "
38.0 (24.0, 72.0)°"  88.0 (49.0, 117.0)" "4

22.0 (13.5,25.0)°%
17.0 (11.5,24.5)4

17.0 (13.5,22.5)°"
18.0 (13.0, 25.0)""

DM: Dermatomyositis; RA: Rheumatoid arthritis; AS: Ankylosing spondylitis; NLR: Neutrophil-lymphocyte ratio; CK: Creatine

kinase; LDH: Lactic dehydrogenase; AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; M (Q,, Oy): Median (lower
quartile, upper quartile). "P<<0.05, "P<<0.01 vs healthy control group; “P<<0.05, ““P<<0.01 vs DM group; *P<0.05, **P<<0.01 vs

RA group
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Fig2 Spearman rank correlation analysis of NLR and other laboratory indexes in DM patients

DM: Dermatomyositis; NLR: Neutrophil-lymphocyte ratio; CK: Creatine kinase; LDH: Lactic dehydrogenase; AST: Aspartate

aminotransferase; ALT: Alanine aminotransferase; CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate
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Fig3 ROC curves of NLR, LDH, CK, ALT and AST
for diagnosis of DM
NLR: Neutrophil-lymphocyte ratio; LDH: Lactic
dehydrogenase; CK: Creatine kinase; ALT: Alanine
aminotransferase; AST: Aspartate aminotransferase; DM:

Dermatomyositis; ROC: Receiver operating characteristic

X} ROC AUC #17 L #%, NLR 2 i DM /) ROC
AUC & T ALT 5 AST (Z=2.05. 2.67, P=0.040.
0.008) , H:Ath £ +54512 i DM () ROC AUC 2 5
Tegi=#E L (P¥1>005) o Wik 2.

%2 NLR. AST. ALT. LDH i DM
ROC 2k THERELE
Tab 2 Comparison of area under ROC curves of NLR,
AST, ALT and LDH for diagnosis of DM

Index Z value P value
NLR vs ALT 2.05 0.040
NLR vs AST 2.67 0.008
NLR vs LDH 1.01 0.313
AST vs ALT 0.89 0.373
ALT vs LDH 1.05 0.294
AST vs LDH 1.83 0.067
NLR vs CK 1.65 0.099
ALT vs CK 0.42 0.675
AST vs CK 1.28 0.201
LDH vs CK 0.63 0.529

NLR: Neutrophil-lymphocyte ratio; AST: Aspartate
aminotransferase; ALT: Alanine aminotransferase; LDH:
Lactic dehydrogenase; DM: Dermatomyositis; ROC: Receiver

operating characteristic

24 DM EXBFNGEEHEIRAFLE Y
] 2 4 PG 97 J5, DM & NLR F1 CK, LDH,
AST. ALT K-F-¥ MR, S50 iAE k22 5396
GiitF i X (Z=3.28, 4.68. 444, 462, 2.12,
P¥j<0.05) , W% 3,
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Tab 3 Comparison of laboratory indexes before and after treatment in DM patients
n=35,M(0,, Ov)

Index Before treatment After treatment Z value P value
NLR 4.64 (3.46, 8.65) 3.70 (2.73, 5.57) 3.28 <0.01
CK (U-L™") 240.5 (62.2, 945.0) 91.0(31.2,279.7) 4.68 <0.01
LDH (U-L™") 368.5(295.0, 580.0) 287.5(230.7,375.0) 4.44 <0.01
AST (U-L™" 56.5(27.0, 150.0) 25.0 (18.5, 53.0) 4.62 <0.01
ALT (UL 51.5(27.7, 116.0) 37.5(25.0,81.7) 2.12 0.03

DM: Dermatomyositis; NLR: Neutrophil-lymphocyte ratio; CK: Creatine kinase; LDH: Lactic dehydrogenase; AST: Aspartate

aminotransferase; ALT: Alanine aminotransferase; M (Q;, O): Median (lower quartile, upper quartile)
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