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[Abstract] Objective: To evaluate the predictive value of the neutrophil - to - lymphocyte ratio (NLR) and the systemic immune -
inflammation index (SID in predicting patients with anti - melanoma differentiation - associated gene 5 - positive (anti - MDAS *)
dermatomyositis (DM) develop into the rapidly progressive interstitial lung disease (RPILD). Methods: We retrospectively analyzed
the clinical and laboratory data of 124 anti-MDAS5" DM patients from the First Affiliated Hospital of Nanjing Medical University
between March 2019 and September 2023. We identified independent risk factors associated with the development and mortality of
RPILD with the Cox regression analysis, and determined the optimal cut-off values for predicting adverse outcomes with the receiver

operating characteristic (ROC) curve analysis. Results: Among the 124 patients, 36 patients (29.03% ) developed RPILD, and 39
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patients (31.45%) died during the follow-up period. The results of multivariate Cox regression analysis showed that the elevated NLR

was an independent risk factor for RPILD development, while the elevated SII expression was independently associated with the
increased mortality of RPILD. Based on the ROC curve analysis, NLR>6.12 was a predictor for RPILD, and SII >875.79 was associated

with increased mortality risk of RPILD. Conclusion: Both NLR and SII are accessible, cost-effective, and reliable prognostic indicators

for the prognosis of patients with anti-MDA5" DM, providing a valuable guidance for clinical management and risk stratification of the

disease.

[Key words] anti-melanoma differentiation-associated gene 5-positive dermatomyositis; neutrophil-to-lymphocyte ratio; rapidly pro-

gressive interstitial lung disease; systemic immune-inflammation index

Anti-melanoma differentiation-associated gene 5-
positive (anti - MDAS * ) dermatomyositis (DM) is a
unique subtype of idiopathic inflammatory myositis
characterized by a high risk of developing interstitial
lung disease (ILD) . Among these patients, approxi-
mately 38%—71% of patients develop into rapidly pro-

gressive interstitial lung disease (RPILD) "

» a severe
and life-threatening complication that is often resistant
to current treatment. Despite aggressive therapy, the all-
cause mortality rate within six months of the patients
remains as high as 40%-60%"**. Several biomarkers,
including the elevated expression of serum ferritin
(SF)7*, Krebs Von den Lungen-6(KL-6)"", and lac-
tate dehydrogenase (LDH) ", as well as the presence

of anti-Ro52 antibodies''"™'*’

» have offered valuable in-
sights into the progression of anti-MDAS5* DM. However,
because of the complexity and inherent variability of
these markers, it highlights the urgent need for other
novel and more reliable biomarkers that better predict
RPILD of anti-MDAS5" DM patients in clinical practice.

The neutrophil - to - lymphocyte ratio (NLR) is a
cost-effective and readily available indicator of systemic
inflammation, which is increasingly recognized in vari-
ous inflammatory and autoimmune diseases, including
sepsis, pneumonia, corona virus disease 2019 (COVID-
19), theumatoid arthritis (RA) , systemic lupus erythe-
matosus; etc." . High NLR was associated with poor
prognosis in conditions like idiopathic pulmonary fibro-
sis, primary Sjogren’ s syndrome, and RA - associated
LD 5200,

Similarly, the systemic immune -inflammation in-
dex (SID , calculated as (platelet count X neutrophil

count)/lymphocyte count, is another promising bio-

[J Nanjing Med Univ,2025,45(02):196-207 ]

marker that reflects the balance between immune re-
[13, 21- 24]

sponse and inflammation . The SII expression
was associated with disease activity of RA, adult-onset
Still” s disease, and ankylosing spondylitis, and it also
served as a prognostic indicator in conditions such as
psoriasis, psoriatic arthritis, and anti - neutrophil cyto-
plasmic antibody ANCA-associated vasculitis"> ",

Studies found that the cytokine profiles of lung tis-
sues observed in patients with anti-MDAS5" DM-associ-
ated RPILD had similarities to those seen in severe
cases of COVID - 19, where both NLR and SII were
proven to be reliable predictors of disease severity and
mortality™ "), These similarities suggest that NLR and
SII may be valuable and easily integrated markers in
routine clinical practice for monitoring inflammation
and predicting outcomes in anti-MDAS5* DM patients,
which remains to be further explored. Therefore, the
current study investigated the potential of both NLR
and SII in predicting the prognosis of patients with anti-
MDAS5* DM.

1 Materials and methods

1.1 Study subjects

The current single-center retrospective study was
conducted at the First Affiliated Hospital of Nanjing
Medical University and enrolled patients with anti -
MDAS* DM who received inpatient treatment between
March 2019 and September 2023. All DM cases met
the diagnostic criteria of Bohan - Peter 1975 or Son-

B3 and were positive for MDAS5 antibodies.

theimer
The diagnosis of ILD was based on respiratory symp-
toms, physical examination, and high - resolution CT

(HRCT) findings™*. RPILD was defined as a progres-
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sive worsening of respiratory distress over one month,
along with one of the following conditions™**: (D acute
worsening of dyspnea requiring hospitalization or sup-
plemental oxygen; @) a decrease in forced vital capac-
ity (FVC) of more than 10% or a decrease in diffusing
capacity of the lungs for carbon monoxide (DLCO)
with FVC greater than 15% ; 3 an increase in the
extent of interstitial lung lesions over 20% based on
chest HRCT; (@) respiratory failure or a decrease in
partial pressure of oxygen over 10 mmHg based on the
arterial blood gas analysis. Two professional radiolo-
gists evaluated all HRCT images. All patients enrolled
in the study were sampled for laboratory test prior to
receiving systemic drug therapy from the center. The
current study was approved by the Institutional Review
Board of the First Affiliated Hospital of Nanjing Medi-
cal University (Jiangsu Provincial Hospital) Cethics
No0.2020-SR-265).
1.2 Data collection

Demographic; clinical, and laboratory data as well
as baseline glucocorticoid doses were collected and an-
alyzed. Baseline laboratory data included white blood
cell count (WBC) , absolute neutrophil count (NEU) ,
absolute lymphocyte count (LYC) , absolute monocyte
count (MON) , platelet count (PLT) , alanine amino-
transferase (ALT) , aspartate aminotransferase (AST) ,
lactate dehydrogenase (LDH) , creatine kinase (CK) ,
erythrocyte sedimentation rate (ESR) , C-reactive pro-
tein(CRP), serum ferritin (SF), fibrinogen (FIB) , D-di-
mer (D-D) , myositis-specific antibodies (MDAS anti-
bodies) , and myositis-associated antibodies (Ro52 anti-
bodies). All glucocorticoids were converted to predni-
sone-equivalent doses. Follow-up time was calculated
from the first visit to our center to death or the last fol-
low-up. NLR was defined as the NEU divided by LYC.
SII was defined as(PLTXNEU)/LYC™.
1.3 Statistical analysis

All data analyses were performed using R version
4.1.3. The Shapiro - Wilk test was used for normality
testing. The ¢-test or Wilcox rank-sum test was applied
for continuous variables with skewed distributions, and
the Chi-square test or Fisher’s exact test was used for
categorical variables. The data were presented as fol-

lows: mean + standard deviation(x + s) for normally dis-

tributed continuous variables, median and interquartile
range [ M (Pss, Ps5) ] for non-normally distributed con-
tinuous variables, and numbers (percentages) [n (%) ]
for categorical variables. The univariate Cox analysis
was performed followed by multivariate analysis. Step-
wise regression was used to screen variables based on
univariate analysis (P < 0.100) to identify independent
risk factors affecting RPILD and survival. The diagnos-
tic and prognostic values of NLR and SII were calculated
using the receiver operating characteristic (ROC) curve
analysis and the area under the curve (AUC). Survival
analysis was calculated using the Kaplan-Meier meth-
od, and the log-rank test was used to compare survival
curves. All statistical tests were two-sided, and a P-val-
ue of less than 0.05 was considered statistically signifi-

cant.
2 Results

2.1 Baseline clinical characteristics

A total of 126 patients were initially enrolled in
the current study, while two cases with gastric adeno-
carcinoma and pancreatic adenocarcinoma (no new tu-
mor events observed during the follow-up period) were
included, two cases excluded because of missing core
data. The mean follow-up duration in the current study
was 13.23 months, with a median disease duration of
5.36 months. The mean age of the patients was(51.82+
13.33) years, and 49 cases (49/124, 39.52% ) were
male. During the follow-up period, 12 patients(12/124,
9.68% ) did not develop TLD, 75 patients (75/124,
60.48% ) developed ILD but not RPILD, and 37 pa-
tients(37/124,29.84%) developed RPILD. The mortality
rate in patients with RPILD was 78.38% , whereas in
the non-RPILD patients, it was 21.62% (P < 0.001).
Meanwhile, the 3-month, 6-month and 12-month all-
cause mortality rate were found to have significantly
significant differences between the two groups (P <
0.001) (Table 1.

The patients were divided into the non - RPILD
and RPILD groups. We found statistically significant
differences between the two groups in terms of age,
LYC, PLT, AST, LDH, CRP, SF, NLR and SII. Specifi-
cally, compared with those in the non-RPILD group,
patients in the RPILD group were older [ (55.73 +
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12.57)years vs. (50.16+13.36 Jyears, P=0.03 ], had low-
er LYC levels (median: 0.73%10°/L vs. 0.98x10°/L, P=
0.003) , lower PLT levels (median: 168.00 X 10°/L vs.
179.00% 10°/L, P=0.023) , higher NLR levels (6.74 vs.
3.92, P=0.003), higher SII levels(1 206.81 vs. 716.83,
P=0.014) , higher AST levels (median: 62.40 U/L uvs.
48.60 U/L, P=0.005) , higher LDH levels (median:
344.00 U/L vs. 288.00 U/L, P=0.012) , higher CRP
levels (median: 9.15 mg/L vs. 3.96 mg/L, P=0.001) ,
and higher SF levels (median: 977.70 mg/mL ws.
547.20 mg/mL, P=0.001) (Table 1).

Furthermore, we observed a significant difference
in myositis-associated antibodies, with a higher rate of
anti-Ro52 antibody positivity in the RPILD group than
in the non - RPILD group (86.49% wvs. 67.82% , P=
0.044). Baseline data of glucocorticoid (GC)usage also
differed significantly between the two groups (P=
0.014). In the non-RPILD group, 27 cases (31.03% )
used no GC at baseline, 26 cases (29.89% ) used high-
dose GC, and only 1 case(1.15%)used mega-dose GC.
In contrast, in the RPILD group, 17 cases (45.95% )
used no GC at baseline, 16 cases (43.24% ) used high-
dose GC; and none used mega-dose GC. There were no
statistically significant differences between the two
groups regarding the percentage of males as well as
the levels of WBC, NEU, MON, ALT, CK, ESR, FIB,
D-D, baseline average dose of GC and anti-MDAS anti-
bodies(Table 1).

2.2 Risk factor analysis for RPILD and mortality
in anti-MDAS5" DM

In the current study, we analyzed the risk factors
for developing RPILD and mortality in patients with anti
- MDAS © DM, respectively. Univariate analysis re-
vealed that age and serum biomarkers(i.e., NLR, PLR,
SII, SIRI, and AISD) were positively correlated with the
risk of developing RPILD [hazard ratio (HR) >1, P <
0.05, respectively ]. A higher LMR was identified as a
protective factor against RPILD (Table 2). In the multi-
variate Cox regression analysis, a high NLR remained
the strongest independent risk factor for RPILD [ HR=
1.11, 95% confidence interval (CD) : 1.03-1.18, P=
0.003 J(Table 2).

To assess the risk of mortality, variables that

showed significant differences in the univariate analysis

(i.e., age, NLR, LMR, SII, SIRI, AISI, and myasthenia)
were included in the multivariate model. The multivari-
ate Cox regression analysis indicated that a high SII
was an independent risk factor for mortality (HR=1.00,
95% CI:1.00-1.00, P < 0.05). Increasing age was also
a significant determinant of mortality risk (Table 3).
2.3 Analysis of the value of NLR and SII on the
prognosis of anti-MDAS5" DM

NLR and SII were identified as independent risk
factors for poor prognosis, specifically for the develop-
ment of RPILD and overall survival, respectively. The
ROC curve analysis was used to determine the optimal
cut-off values for predicting RPILD and survival (Fig-
ure 1A, B). The AUC for NLR in predicting RPILD
was 0.67, with a cut-off value of 6.12. This cut-off value
indicated a sensitivity of 56.76% and a specificity of
77.01% , suggesting moderate accuracy. Similarly, the
AUC for NLR in predicting survival was 0.73, with the
same cut-off value of 6.12, reflecting a sensitivity of
62.16% and a specificity of 79.31%, indicating a good
accuracy. Regarding SII, the AUC for predicting
RPILD was 0.64, with a cut-off value of 1 200.82, dem-
onstrating a sensitivity of 51.35% and a specificity of
78.16%. The AUC for SII predicting survival was 0.69,
with the cut-off value of 875.79, reflecting a sensitivity
of 72.97% and a specificity of 62.07% , indicating that
SIT was a moderately accurate predictor(Table 4).
2.4 Survival analysis of anti-MDA5* DM

Among patients with anti-MDAS5" DM, there was a
significant association between SII, NLR and RPILD
(P=0.001 and P < 0.001). When stratified by the opti-
mal cut - off value of SlI, the Kaplan - Meier survival
curve revealed that patients with SII>1 200.82 had a
significantly lower incidence of non-RPILD within one
year, compared to those with SII<1 200.82 (P=0.001,
Figure 2A). Figure 2B showed that patients with an
NLR=<6.12 had a significantly lower incidence of non-
RPILD than those with an NLR>6.12(P < 0.001).

Furthermore, SII and NLR were found to be signifi-
cantly associated with mortality (P < 0.001). Patients
with SII>875.79 had a significantly lower survival rate
within one year, compared to those with SII<875.79
(Figure 3A). While, patients with NLR>6.12 had a
lower survival rate than those with NLR<6.12 (Figure
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Table 2 Univariate and multivariate analysis of the independent risk factors of RPILD in anti-MDAS* DM patients

Univariate Multivariate
Variable P HR(95%CD) P HR(95%CD)
Age 0.022 1.03(1.01-1.06) 0.141 1.02€0.99-1.05)
Sex 0.364 1.3500.71-2.58) - -
NLR <0.001 1.13(1.06-1.20) 0.003 1.11(1.03-1.18)
PLR 0.012 1.00(1.00-1.00) - -
LMR 0.037 0.66(0.44-0.98) - -
SIT 0.003 1.00(1.00-1.00) - -
SIRT 0.003 1.21(1.07-1.36) - -
AISI 0.015 1.00(1.00-1.00) - -
Myasthenia 0.179 1.56(0.82-2.98) - -
Gottron’s sign 0.084 0.57(0.30-1.08) 0.146 0.62(0.32-1.18)
Heliotrope rash 0.068 0.54(0.28-1.05) 0.156 0.61€0.31-1.2D
V sign 0.658 0.86(0.43-1.70) - -
Shawl sign 0.220 0.58(0.24-1.39) - -
Skin erythema 0.369 0.78(0.35-1.48) - -
Raynaud’s phenomenon 0.716 0.69(0.10-5.04 - -
Periungual erythema 0.380 0.66(0.26—-1.68) - -
Arthritis 0.442 0.76(0.35-1.58) - -
Mechanic’s hand 0.239 0.66(0.32-1.33) - -
Heterotopic calcification 0.998 0.00C(0—Inf) - -
Skin ulcer 0.227 0.53(0.19-1.49) - -
Hypertension 0.534 1.26(0.61-2.60) - -
Diabetes 0.423 0.62(0.19-2.01) - -
Malignant tumor 0.996 0.00C(0-Inf> - -
Cardiac involvement 0.234 0.30€0.04-2.18) - -
LD 0.996 79 944 617.47(0~Inf) - -
Glu 0.202 1.55(0.79-3.05) - -

PLR: platelet-to-lymphocyte ratio; NLR: neutrophil-to-lymphocyte ratio; LMR: lymphocyte-to-monocyte ratio; SII: systemic immune-inflammation

index; SIRI: systemic inflammation response index;: ILD: interstitial lung disease; Glu: glucose; Inf: infinity; CI: confidence interval.

3B).

3 Discussion

Anti-MDAS" DM is frequently associated with in-
terstitial lung disease, particularly RPILD which has
impressively high mortality . The interactions of pe-
ripheral blood cells play a crucial role in regulating in-
flammation and immune responses. Neutrophils, lym-
phocytes, and platelets are vital effector cells in the
inflammatory response ™ *". Consequently, the derived
inflammatory indices, such as NLR and SII, have
gained attention for their ability to comprehensively as-
sess the inflammatory status in patients with systemic

autoimmune diseases, including anti-MDAS5* DM""*. In

the current study, we aimed to screen prognostic fac-
tors affecting anti-MDAS™ DM and highlight its poten-
tial significance in clinical practice.

We found that the NLR was the most significant
prognostic biomarker for RPILD in patients with anti-
MDAS" DM. According to previous studies; NLR was an
important marker for evaluating the activity of RA'™*
and predicting the risk of death™. Additionally, NLR

was associated with the activity of leukoaraiosis syn-

[44-45] [46-47] It

drome and a predictor of psoriatic arthritis
has also been correlated with the activity of systemic
lupus erythematosus and the prediction of lupus ne-
phritis™, In cases of pulmonary fibrosis in ILD), fibro-

blasts and myofibroblasts proliferate and deposit exces-
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Table 3 Univariate and multivariate analysis of the independent risk factors of death in anti-MDAS5" DM patients
Univariate Multivariate

Variable P HR(95%CD) P HR(95%CD)
Age 0.002 1.04(1.02-1.07) 0.039 1.03(1.00-1.06)
Sex 0.632 1.17€0.61-2.25) - -

NLR <0.001 1.18(1.11-1.26) - -

PLR 0.076 1.00(1.00-1.00) - -

LMR 0.018 0.60(0.39-0.92) 0.129 0.76(0.57-1.08)
SIT <0.001 1.00(1.00-1.00) 0.002 1.00(1.00-1.00)
SIRI <0.001 1.29(1.16-1.45) - -

AISI <0.001 1.00(1.00-1.00) - -
Myasthenia 0.027 2.07(1.09-3.96) 0.139 1.66(0.85-3.25)
Gottron’s sign 0.986 1.01€0.52-1.93) - -
Heliotrope rash 0.260 0.69(0.36-1.30) - -

V sign 0.450 0.76(0.38-1.54) - -

Shawl sign 0.375 0.69(0.30-1.57) - -

Skin erythema 0.592 0.83(0.42-1.65) - -
Raynaud’s phenomenon 0.776 0.75€0.10-5.47) - -
Periungual erythema 0.451 0.71€0.30-1.72) - -
Arthritis 0.508 0.78€0.37-1.64) - -
Mechanic’s hand 0.177 0.61€0.29-1.25) - -
Heterotopic calcification 0.997 0.00(0-Inf) - -

Skin ulcer 0.460 1.34(0.61-2.94) - -
Hypertension 0.619 1.20€0.58-2.49) - -
Diabetes 0.594 0.75(0.27-2.13) - -
Malignant tumor 0.996 0.00C0—-Inf> - -
Cardiac involvement 0.871 0.91(0.28-2.96) - -

ILD 0.997 78 116 206.82(0-Inf) - -

Glu 0.694 1.15(0.58-2.29) - -

PLR: platelet-to-lymphocyte ratio; NLR: neutrophil-to-lymphocyte ratio; LMR: lymphocyte-to-monocyte ratio; SII: systemic immune-inflammation

index; SIRI: systemic inflammation response index; ILD: interstitial lung disease; Glu: glucose; Inf: infinity; CI: confidence interval.

g
=)}
1

— Sl

sive extracellular matrix (ECM) in the interstitium,

leading to an impaired lung function

Sensitivity

o
~
1

Sensitivity, 51.35%
Specificity, 78.16%
— NLP
Sensitivity, 56.76%
Specificity, 77.01%
T

0 0.5
1-Specificity

1.0

Sensitivity

— Sl
Sensitivity, 72.97%
Specificity, 62.07%

—NLP

Sensitivity, 62.16%

Specificity, 79.31%

T

o -

0.5

1.0

1-Specificity

1 NLRFASIEFN RPILD(A) 5 77E (BRI ROC 43 4
Figure 1 ROC analysis of both NLR and SII in predicting RPILD(A) and survival(B)

[49]

. Neutrophils

play a crucial role in this process by releasing elastase

and matrix metalloproteinases to degrade ECM pro-
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Table4 34 The predictive value of NLR and SII for RPILD and survival
Variable AUC 95%CI P Cut-off Sensitivity (%) Specificity (%) Youden index Group
NLR 0.67 0.56-0.78 0.001 6.12 56.76 77.01 0.34 RP-ILD
SIT 0.64 0.53-0.73 0.007 1200.82 51.35 78.16 0.30 RP-ILD
NLR 0.73 0.63-0.83 <0.001 6.12 62.16 79.31 0.41 Survival
SII 0.69 0.58-0.80 <0.001 875.79 72.97 62.07 0.35 Survival
A B
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Figure 2 Kaplan-Meier survival curve of anti-MDAS5* DM patients with non-RPILD stratified by low/high SIICA) and low/
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Figure 3 Kaplan-Meier survival curves for overall survival of anti-MDAS5* DM patients stratified by low/high SIT(A) and

low/high NLR(B)

teins and activate transforming growth factor-B(TGF-B),
thus promoting further ECM accumulation. Addition-
ally, neutrophil extracellular traps stimulate the TGF -
B production and activate myofibroblasts, leading to en-
dothelial damage and the increased infiltration of in-
flammatory cells in the lungs, exacerbating interstitial
inflammation and fibrosis""*’. The role of lymphocytes

in this process is complex and somewhat controversial.

For example, the activated human T lymphocytes inhibit
the TGF-B-induced fibroblast differentiation into myo-
fibroblasts through prostaglandin D ™. On the other
hand, Th1 cells alleviate fibrosis by secreting interleu-
kin-12(IL-12) and interferon-y"".

In healthy adult non-elderly populations, normal
NLR values range from 0.78 to 3.53, with a mean value

of 2.8 in patients with connective tissue conditions"™".
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In the current study, patients with a poor prognosis had
elevated NEU, decreased LYC, and consequently ele-
vated NLR, consistent with previous studies ™ * %!,
The development of ILD is associated with the over-
activation of alveolar macrophages, which triggers
neutrophil activation and the release of lymphocyte

52530 further leading to an increase

chemotactic factors
in NLR. For instance, in patients with systemic sclerosis,
an NLR value higher than 2.59 helps predict ILD""; in
polymyositis and dermatomyositis, NLR is significantly
correlated with the presence of ILD and serves as an
independent predictor of its occurrence ™. Therefore,
NLR is closely associated with ILD™". In the current
study, the mean NLR value was 3.92 in non-RPILD
patients and 6.74 in RPILD patients (P=0.003). After
conducting an ROC curve analysis, the best cut - off
value for NLR in predicting RPILD was consistent with
that of mortality, which was 6.12, indicating a strong
association with a fatal outcome, especially when com-
bined with RPILD. Compared with recent studies, NLR
higher than 4.86 was used as an independent predictor
of mortality in patients with anti-MDAS5* DM, Tt is
worth noting that the optimal cut-off value may differ in
other studies because of factors such as sample size
and analysis methods. Therefore, further research with
larger sample sizes and multi-center studies is neces-
sary to determine a more definitive prediction.

SII is a newly developed index that measures in-
flammation by combining peripheral lymphocytes, neu-
trophils, and platelets, providing a more comprehen-
sive assessment of inflammation and immune balance
in the body. SII can be used to evaluate disease activity
and predict adverse outcomes. From a pathophysiologi-
cal perspective, inflammation leads to an increase in
neutrophil and platelet counts as well as a decrease in
lymphocyte counts, which results in higher SII values
that indicate stronger inflammatory responses and
weaker immune responses™™. In the assessment of can-
cer; an elevated SlI is significantly associated with lower
survival rates, and the median critical value for SII was
57257, with a value above 600 serving as a clinical

501 Studies have shown that

marker of inflammation
when the critical value exceeds 578.25, there is a sig-

nificant increase in the risk of developing RA™. In an-

kylosing spondylitis patients, an SII critical value of
513.20 yielded a sensitivity of 86.84% and specificity
of 83.33% for diagnosing disease activity™”. In the cur-
rent study, the mean SII value for surviving patients
was 694.55, while for deceased patients, it was 1 278.43
(P=0.001). SII was significantly associated with mor-
tality in anti-MDAS™ DM patients, with a cut-off value
above 895.79 indicating an increased risk of death.
Additionally, the current study showed that age was an
independent risk factor for predicting mortality in anti-
MDAS5 " DM, consistent with previous findings, which
may be due to older patients having more comorbidi-
ties and overall poorer health™* ",

In summary, NLR and SII are valuable tools for
clinicians in assessing disease severily, monitoring in-
flammation, and predicting poor prognosis in anti -
MDAS* DM patients"". These parameters offer greater
diagnostic and predictive accuracy than single indica-
tors because they provide a more comprehensive as-
sessment of the inflammatory response. Although the
exact cause of anti-MDAS5" DM remains unknown, re-
cent studies have correlated disease prognosis with sev-
eral factors, including anti-MDAS5 antibody titers, high
ferritin levels, serum KL-6, serum LDH levels, and the
proportion of CD4*CXCR4" T cells™ * ), Besides, stu-
dies have shown that peripheral LYC is correlated with
RPILD and is an applicable prognostic predictor for an-
ti-MDAS* DM'. Compared with these indicators, both
NLR and SII are simpler, faster, and more cost-effec-
tive, making them particularly useful for dynamic moni-
toring in clinical practice.

However; the current study has several limitations.
Firstly, the follow-up period for recently enrolled pa-
tients was relatively short, which may introduce some
bias. Secondly, because of the rarity of the disease, the
sample size was relatively small. Thirdly, the study was
limited to a single center, and future multicenter stud-
ies are needed to validate the results. Lastly, lympho-
cyte, neutrophil, and platelet counts may be influenced
by treatment regimens; however, most cases in the
study had received steroid treatment, making it diffi-
cult to exclude this factor. Prospective studies are nec-
essary to evaluate changes in NLR and SII at different

disease stages. Future efforts should focus on design-
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ing large-scale, multicenter, prospective studies to ex-
plore the application value of NLR and SII in anti -
MDAS® DM patients.

Availability of data and materials:

The datasets used during the current study are available
from the corresponding author upon reasonable request.

Conflict of Interests:

The authors declare that they have no competing interest.

Author’ s Contributions:

TAN Wengfeng designed the study. CAI Qingqing contrib-
uted to the study design. YOU Hanxiao, LU Chengyin, WANG
Lei, QIU Yulu, and SHI Yumeng recruited patients and ob-
tained consent for the study. CAI Qingging and WU Lingyun an-
alyzed and interpreted the data. CAI Qingqing, WANG Fang,
ZHANG Miaojia, and TAN Wenfeng wrote the manuscript. All
authors read, revised, and approved the final version of the man-
uscript.

Acknowledgements:

We thank all authors for their continuous and excellent sup-
port with patients’ data collection, data analysis, statistical anal-
ysis, and valuable suggestions for the article. Thanks to Dr.
SHEN Sipeng and Dr. LI Hongru, School of Public Health, Nan-
jing Medical University for their help in statistics.

[S% k]

[1] WUWL,GUO L, FU Y K, et al. Interstitial lung disease
in anti-MDAS5 positive dermatomyositis[J]. Clin Rev Al-
lergy Immunol, 2021, 60(2):293-304

[2] SELVA -0’ CALLAGHAN A, ROMERO - BUENO F,
TRALLERO - ARAGUAS E, et al. Pharmacologic treat-
ment of anti - MDAS rapidly progressive interstitial lung
disease[J]. Curr Treat Options Rheum, 2021, 7(4): 319—
333

[3] LIAN X Y,ZOU J,GUO Q, et al. Mortality risk prediction
in amyopathic dermatomyositis associated with interstitial
lung disease: the FLAIR model[J]. Chest, 2020, 158(4):
1535-1545

[4] HUANG K, VINIK O, SHOJANIA K, et al. Clinical spec-
trum and therapeutics in Canadian patients with anti-mel-
anoma differentiation-associated gene 5(MDAS5)-positive
dermatomyositis: a case-based review[J]. Rheumatol Int,
2019,39(11):1971-1981

[5] KOGA T, FUJIKAWA K, HORAI Y, et al. The diagnostic
utility of anti-melanoma differentiation-associated gene 5
antibody testing for predicting the prognosis of Japanese
patients with DM[J]. Rheumatology, 2012, 51(7): 1278
1284

[6] MOGHADAM-KIA S, ODDIS C V, SATO S, et al. Anti-

melanoma differentiation-associated gene 5 antibody: ex-

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

panding the clinical spectrum in North American patients
with dermatomyositis [J1. J Rheumatol, 2017, 44 (3) :
319-325

MOTEGI S I, SEKIGUCHI A, TOKI S; et al. Clinical fea-
tures and poor prognostic factors of anti-melanoma differ-
entiation-associated gene 5 antibody-positive dermatomyo-
sitis with rapid progressive interstitial lung disease [J].
Eur J Dermatol, 2019,29(5):511-517

ZUO Y, YE L F, CHEN F, et al. Different multivariable
risk factors for rapid progressive interstitial lung disease
in anti-MDAS positive dermatomyositis and anti-synthe-
tase syndrome[ J ]. Front Immunol, 2022, 13: 845988

ZHU Y J, WANG L, SUN Y K, et al. Serum Krebs von
den Lungen-6 concentrations reflect severity of anti-mela-
noma differentiation - associated protein 5 antibody posi-
tive dermatomyositis associated interstitial lung disease[J].
Clin Exp Rheumatol, 2022, 40(2):292-297

SO J, SO H, WONG V T, et al. Predictors of rapidly pro-
gressive interstitial lung disease and mortality in patients
with autoantibodies against melanoma differentiation-asso-
ciated protein 5 dermatomyositis [J]. Rheumatology,
2022,61(11):4437-4444

XU AT, YEY, FU Q, et al. Prognostic values of anti-
Ro52 antibodies in anti-MDAS - positive clinically amyo-
pathic dermatomyositis associated with interstitial lung
disease[ ] ]. Rheumatology, 2021, 60(7): 3343-3351

YAN D, DAIC J, XU R T, et al. Predictive ability of sys-
temic inflammation response index for the risk of pneumo-
nia in patients with acute ischemic stroke [J]. Gerontolo-
2y,2023,69(2):181-188

BUONACERA A, STANCANELLI B, COLACI M, et al.
Neutrophil to lymphocyte ratio: an emerging marker of the
relationships between the immune system and diseases[J].
Int J Mol Sei, 2022,23(7):3636

LIU T, LI W, ZHANG Z H, et al. Neutrophil-to-lympho-
cyte ratio is a predictive marker for anti- MDAS positive
dermatomyositis[J 1. BMC Pulm Med, 2022,22(1):316
DONG F,ZHENG LT, AN W W, et al. A meta-analysis of
the clinical significance of neutrophil - to - lymphocyte ra-
tios in interstitial lung disease [J]. PLoS One, 2023, 18
(6):e0286956

MIKOLASCH T A, GEORGE P M, SAHOTA J, et al. Multi
- center evaluation of baseline neutrophil - to - lymphocyte
(NLR)ratio as an independent predictor of mortality and
clinical risk stratifier in idiopathic pulmonary fibrosis[J].
EClinicalMedicine, 2023, 55: 101758

CHEN Y R, CAI'J Y,ZHANG M M, et al. Prognostic role
of NLR, PLR and MHR in patients with idiopathic pulmo-
nary fibrosis[J ]. Front Immunol, 2022, 13: 882217



45521

* 206 ° BMoa & B K ¥ ¥ O 20254E2 A
[18] ACHAIAH A, RATHNAPALA A, PEREIRA A, et al. Neu- [30] KOSIDLO ] W, WOLSZCZAK-BIEDRZYCKA B, MATO-

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

trophil lymphocyte ratio as an indicator for disease pro-
gression in idiopathic pulmonary fibrosis [J]. BMJ Open
Respir Res, 2022,9(1): 001202

ZHANG K, LI W G, HE C M, et al. The ratio of neutrophil
to lymphocyte predicts interstitial lung disease and its
prognosis in patients with primary Sjogren’ s syndrome: a
retrospective analysis[J]. Ann Palliat Med, 2021, 10(6):
6493-6501

SAKU A, FUJISAWA T, NISHIMOTO K, et al. Prognostic
significance of peripheral blood monocyte and neutrophil
counts in rheumatoid arthritis - associated interstitial lung
disease[ ] ]. Respir Med, 2021, 182: 106420
MANGALESH S, DUDANI S, MALIK A. The systemic im-
mune-inflammation index in predicting sepsis mortality[J].
Postgrad Med, 2023, 135(4):345-351

CHOE ] Y, LEE C U, KIM S K. Association between nov-
el hematological indices and measures of disease activity
in patients with rheumatoid arthritis [J]. Medicina
(Kaunas),2023,59(1):117

KIM J W, JUNG J Y, SUH C H, et al. Systemic immune-
inflammation index combined with ferritin can serve as a
reliable assessment score for adult-onset Still”s disease[J].
Clin Rheumatol, 2021,40(2): 661-668

KIM Y, CHOI H, JUNG S M, et al. Systemic immune-in-
flammation index could estimate the cross-sectional high
activity and the poor outcomes in immunosuppressive drug
-naive patients with antineutrophil cytoplasmic antibody -
associated vasculitis [J]. Nephrology (Carlton) , 2019, 24
(D:711-717

LIU B, WANG J, LI Y Y, et al. The association between
systemic immune-inflammation index and rheumatoid ar-
thritis: evidence from NHANES 1999-2018[J]. Arthritis
Res Ther,2023,25(1):34

YORULMAZ A,HAYRAN Y, AKPINAR U, et al. Systemic
immune - inflammation index (SID predicts increased se-
verity in psoriasis and psoriatic arthritis [ J]. Curr Health
Sei J,2020,46(4):352-357

WU J L, YAN L F, CHAI K X. Systemic immune-inflam-
mation index is associated with disease activity in pa-
tients with ankylosing spondylitis [J]. J Clin Lab Anal,
2021,35(9):e23964

FOIS A G, PALIOGIANNIS P, SCANO V, et al. The sys-
temic inflammation index on admission predicts in-hospi-
tal mortality in COVID-19 patients[J]. Molecules, 2020,
25(23):5725

KARIMI A, SHOBEIRI P, KULASINGHE A, et al. Novel
systemic inflammation markers to predict COVID-19 prog-
nosis[J]. Front Immunol, 2021, 12: 741061

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

WICKA-KARNA J; et al. Clinical significance and diag-
nostic utility of NLR, LMR, PLR and SII in the course of
COVID-19: a literature review[J]. J Inflamm Res, 2023,
16:539-562

DE LORENZIS E, NATALELLO G, GIGANTE L, et al.
What can we learn from rapidly progressive interstitial
lung disease related to anti-MDAS dermatomyositis in the
management of COVID-19?[J]. Autoimmun Rev, 2020,
19(11): 102666

BOHAN A, PETER ] B. Polymyositis and dermatomyositis
(first of two parts) [J]. N Engl J Med, 1975, 292 (7) :
344-347

BOHAN A, PETER J B. Polymyositis and dermatomyositis
(second of two parts)[J]. N Engl J Med, 1975,292(8):
403-407

TRAVIS W D, COSTABEL U, HANSELL D M, et al. An
official American thoracic society/European respiratory
society statement: update of the international multidisci-
plinary classification of the idiopathic interstitial pneumo-
nias[J]. Am J Respir Crit Care Med, 2013, 188(6): 733
748

ABE Y, KUSAOI M, TADA K, et al. Successful treatment
of anti-MDAS5 antibody-positive refractory interstitial lung
disease with plasma exchange therapy[J]. Rheumatology,
2020,59(4>:767-771

SATO S, HIRAKATA M, KUWANA M, et al. Autoantibod-
ies to a 140-kd polypeptide, CADM-140, in Japanese pa-
tients with clinically amyopathic dermatomyositis[J]. Ar-
thritis Rheum, 2005, 52(5): 1571-1576

ZHONG ] H, HUANG D H, CHEN Z Y. Prognostic role of
systemic immune - inflammation index in solid tumors: a
systematic review and meta - analysis [J]. Oncotarget,
2017, 8(43):75381-75388

BOILARD E, NIGROVIC P A, LARABEE K, et al. Plate-
lets amplify inflammation in arthritis via collagen-depen-
dent microparticle production [J]. Science, 2010, 327
(5965):580-583

SCAPINI P, CASSATELLA M A. Social networking of hu-
man neutrophils within the immune system [J]. Blood,
2014,124(5)>:710-719

LIEW P X, KUBES P. The neutrophil’s role during health
and disease[ J]. Physiol Rev,2019,99(2):1223-1248
LIU X S, LI J Q,SUN L L; et al. The association between
neutrophil - to - lymphocyte ratio and disease activity in
rtheumatoid arthritis[J]. Inflammopharmacology, 2023, 31
(5):2237-2244

ZINELLU A, MANGONI A A. Neutrophil-to-lymphocyte

and platelet - to - lymphocyte ratio and disease activity in



FASEH2M BIEE, LR, T
20252 A

#» 5% NLR ORI SITXTHT MDAS F0AR BHA: 57 L8 A st i3 e 284 i 2% 00 s (LU .
M ERR 22 AR CH AR ERD , 2025, 45(2): 196-207

° 207 -

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

rheumatoid arthritis: a systematic review and meta-analy-
sis[J]. Eur J Clin Invest, 2023,53(2): e13877

ZHOU E Y, WU J,ZHOU X, et al. The neutrophil-lympho-
cyte ratio predicts all-cause and cardiovascular mortality
among U. S. adults with rheumatoid arthritis: results from
NHANES 1999 - 2020 [J]. Front Immunol, 2023, 14:
1309835

ALAN S, TUNA S, TURKOGLU E B. The relation of neu-
trophil-to-lymphocyte ratio, platelet-to-lymphocyte ratio,
and mean platelet volume with the presence and severity
of Behget” s syndrome[J]. Kaohsiung J Med Sci, 2015, 31
(12):626-631

SHADMANFAR S, MASOUMI M, DAVATCHI F, et al.
Correlation of clinical signs and symptoms of Behget’ s
disease with platelet-to-lymphocyte ratio (PLR) and neu-
trophil - to - lymphocyte ratio (NLR) [J]. Immunol Res,
2021,69(4):363-371

NGUYENHT, VO L D H,PHAM N N. Neutrophil-to-lym-
phocyte and platelet-to-lymphocyte ratios as inflammatory
markers in psoriasis: a case - control study [J]. Dermatol
Reports, 2022, 15(1):9516

PALIOGIANNIS P, SATTA R, DELIGIA G, et al. Associ-
ations between the neutrophil - to - lymphocyte and the
platelet-to-lymphocyte ratios and the presence and severi-
ty of psoriasis: a systematic review and meta-analysis[J].
Clin Exp Med, 2019, 19(1):37-45

WANG L P, WANG C Y, JIA X Q, et al. Relationship be-
tween neutrophil -to-lymphocyte ratio and systemic lupus
erythematosus: a meta - analysis [J]. Clinics, 2020, 75:
e1450

LACY S H, EPA A P, POLLOCK S J, et al. Activated hu-
man T lymphocytes inhibit TGF - induced fibroblast to
myofibroblast differentiation via prostaglandins D, and
E. [J]. Am J Physiol Lung Cell Mol Physiol, 2018, 314
(4):1.569-1.582

RUTA V M, MAN A M, ALEXESCU T G, et al. Neutrophil
-to-lymphocyte ratio and systemic immune - inflammation
index-biomarkers in interstitial lung disease[J]. Medici-
na,2020,56(8): 381

YANG Z X, ZHANG Z Y, LIN F, et al. Comparisons of
neutrophil - ; monocyte - , eosinophil -, and basophil - lym-
phocyte ratios among various systemic autoimmune rheu-

matic diseases[ J]. APMIS, 2017, 125(10): 863-871

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

SATO S, HOSHINO K, SATOH T, et al. RNA helicase en-
coded by melanoma differentiation-associated gene 5 is a
major autoantigen in patients with clinically amyopathic
dermatomyositis: association with rapidly progressive in-
terstitial lung disease[J]. Arthritis Rheum, 2009, 60(7) :
2193-2200
MUKAE H, ISHIMOTO H, SAKAMOTO N, et al. Clinical
differences between interstitial lung disease associated
with clinically amyopathic dermatomyositis and classic
dermatomyositis[J]. Chest, 2009, 136(5): 1341-1347
LIMQ, YAN S Y, DONG R R, et al. Elevated platelet-to-
lymphocyte ratio and neutrophil-to-lymphocyte ratio in pa-
tients with polymyositis/dermatomyositis: a retrospective
study[J 1. Clin Rheumatol, 2023,42(6): 1615-1624
FEI'Y, WANG X, ZHANG H, et al. Reference intervals of
systemic immune - inflammation index, neutrophil to lym-
phocyte ratio, platelet to lymphocyte ratio, mean platelet
volume to platelet ratio, mean platelet volume and red
blood cell distribution width - standard deviation in
healthy Han adults in Wuhan region in Central China[J].
Scand J Clin Lab Invest, 2020, 80(6): 500-507
SUN D, WANG Y, LIU Q; et al. Prediction of long-term
mortality by using machine learning models in Chinese pa-
tients with connective tissue disease - associated intersti-
tial lung disease[J]. Respir Res,2022,23(1):4
KAM M L W, LI H H, TAN Y H, et al. Validation of the
ILD-GAP model and a local nomogram in a Singaporean
cohort[J]. Respiration, 2019, 98(5):383-390
LIX M, LIU Y M, CHENG L L, et al. Roles of biomarkers
in anti-MDAS -positive dermatomyositis, associated inter-
stitial lung disease, and rapidly progressive interstitial
lung disease [J]. J Clin Lab Anal, 2022, 36 (11) :
€24726
WANG K W,ZHAO ] F, CHEN Z W, et al. CD4'CXCR4"
T cells as a novel prognostic biomarker in patients with id-
iopathic inflammatory myopathy - associated interstitial
lung disease[ J ]. Rheumatology, 2019, 58(3):557
JINQ W, FU L J, YANG H X, et al. Peripheral lympho-
cyte count defines the clinical phenotypes and prognosis
in patients with anti-MDAS - positive dermatomyositis[J].
J Intern Med, 2023,293(4): 494-507

[WHsBH]  2024-10-10

(AR w4E: BES)



