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Abstract

Background In this study, we aimed to explore the association between baseline and early changes in the neutro-
phil-to-lymphocyte ratio (NLR) and the 30-day mortality rate in patients having anti-melanoma differentiation-associ-
ated gene 5 (MDAS)-positive dermatomyositis with interstitial lung disease (DM-ILD).

Methods Overall, 263 patients with anti-MDA5 DM-ILD from four centers in China were analyzed. Multivariate logistic
regression analysis was used to evaluate the impact of baseline NLR on the 30-day mortality rate in patients with anti-
MDAS5-positive DM-ILD. Furthermore, a generalized additive mixed model (GAMM) was applied to compare the NLR
variations over time between 30-day survival group and non-survival group.

Results Two hundred sixty-three patients with anti-MDA5-positive DM-ILD were divided into different groups based
on their NLR and whether they survived or not within 30 days. The multivariate logistic regression analysis, accounting
for confounding factors, identified an elevated baseline NLR as a prognostic indicator for 30-day mortality in patients
with anti-MDA5-positive DM-ILD (hazard ratio 2.68, 95% confidence interval [Cl] 1.18,6.00, P=0.019). Furthermore,

the GAMM results indicated that the NLR gradually increased more in the non-survival group compared with the sur-
vival group within 14 days of admission, with a daily average increase of 1.03 (3=1.03; 95% Cl, 0.75-1.31; P<0.001).

Conclusions We found that an elevated baseline NLR and its progressive increase are associated with 30-day mortal-
ity in patients with anti-MDA5-positive DM-ILD.

Keywords Anti-MDA5, Dermatomyositis, Interstitial lung disease, Neutrophil-to-lymphocyte ratio

"Hongxia Xin, Ping He and Bin Xi contributed equally to this work.

"Hourong Cai, Bi Chen and Juan Chen contributed equally to this work.

*Correspondence:

Hourong Cai

caihourong2013@163.com

Bi Chen

chenbi207@126.com

Juan Chen

chenjuan7419@163.com

Full list of author information is available at the end of the article

©The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12890-025-03512-4&domain=pdf

Xin et al. BMC Pulmonary Medicine (2025) 25:40

Background
Idiopathic inflammatory myopathies include diverse
auto-immune diseases [1] characterized by muscular and
extra-muscular manifestations. Pulmonary involvement
is a common and challenging phenomenon [2, 3], and
rapidly progressive interstitial lung disease (RPILD) is the
primary cause of mortality. Anti-melanoma differenti-
ation-associated gene 5 (MDAS5) antibody is a myositis-
specific antibody (MSA) [4]. Previous studies have shown
that patients with dermatomyositis (DM) who are posi-
tive for the anti-MDAS5 antibody are more vulnerable to
developing interstitial lung disease (ILD), particularly
RPILD, compared to those positive for other MSAs [5].
Despite aggressive immunosuppressive and corticoster-
oid treatments, the 6-month mortality rate in patients
with anti-MDA5-positive DM-with RPILD is 50-70% [6].
The inflammatory response plays a critical role in
the onset and progression of dermatomyositis (DM) in
patients with anti-MDA5 antibodies and has a significant
impact on their prognosis. Previous studies have shown
that the levels of the inflammatory markers lactate dehy-
drogenase (LDH) [7] and ferritin [8] are reliable prog-
nostic indicators that reflect disease severity and predict
survival. Patients with vasculitis activation are more
prone to develop RPILD, with peripheral blood neutro-
phils and lymphocytes implicated in ILD pathogenesis
[9]. The neutrophil-to-lymphocyte ratio (NLR) serves as
an indicator of systemic inflammation because it reflects
the balance between neutrophils and lymphocytes, which
are two key components of the immune response [10].
Neutrophils are typically elevated in response to acute
inflammation, infection, or tissue damage [11], while
lymphocytes are involved in regulating the immune
response and controlling inflammation [12]. The mecha-
nisms underlying the association between NLR and sys-
temic inflammation may be due to neutrophil activation
[11] or lymphocyte modulation [13]. Additionally, the
NLR is more accessible compared to other inflamma-
tory markers like LDH or ferritin. However, the predic-
tive value of dynamic changes in the NLR in determining
the outcome of anti-MDA5-positive DM-ILD remains
unclear. Therefore, in this study, we aimed to investigate
whether elevated baseline NLR and its dynamic changes
could predict the 30-day mortality in patients with anti-
MDADS5 positive DM-ILD.

Methods

Study population

Patients with anti-MDA5-positive DM-ILD were retro-
spectively recruited from four centers across different
regions of China, including the Nanjing Drum Tower
Hospital, General Hospital of Ningxia Medical Univer-
sity, Xuzhou Medical University Affiliated Hospital, and
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Third People’s Hospital of Chengdu, between January
2017 and November 2021. The patient data were de-
identified, and the requirement for informed consent
was waived. The diagnosis of anti-MDAS5-positive DM
was made following the Bohan and Peter criteria and the
239th European Neuromuscular Centre guidelines [14].
The exclusion criteria were as follows, (1) concurrent
diagnosis of other connective tissue diseases, (2) a prior
diagnosis of a tumor, (3) incomplete clinical or laboratory
data within three days of admission, and (4) age under 18
years of age. Ethical approval was obtained by each hos-
pital’s ethics committee (reference numbers: 2020—050-
01, XYFY2022-KL427-02, KYLL-2023-0512, and [2023]
S-139, respectively). This study was conducted in accord-
ance with the Declaration of Helsinki.

Group and variable definitions

Patients who did not die within 30 days after the initial
hospitalization were defined as the survival group, and
those who died within 30 days were defined as the non-
survival group. Based on NLR baseline values, they were
divided into three groups: the lowest tertile assigned
a value of 2.8 (#=88), 1.00<NLR <4.20 was defined as
Tertilel_2.80; the median tertile assigned a value of 5.93
(n=87), 4.30<NLR<8.60 was defined as Tertile2_5.93;
and the highest tertile assigned a value of 12.45 (n=288),
8.70<NLR 37.00 was defined as Tertile3_12.45. From
days 1 to 14 after admission, adjacent days were com-
bined into one group. For example, days 1 and 2 were
combined into one group and named D1-2 (Table Addi-
tional File 2). RP-ILD is defined as radiographic pro-
gression within 3 months accompanied by dyspnea and
hypoxemia. Variables in the study included age, gender,
smoking, mechanic’s hands, heliotrope rash, Gottron’s
sign, shawl sign, periungual erythema, raynaud phenom-
enon, skin ulcers, muscle weakness, arthritis, RP-ILD,
V-sign, antinuclear antibody (ANA), rheumatoid fac-
tor (RF), Ro52, fever, lymphocyte category, lymphocyte
count, duration, albumin (ALB), alanine transaminase
(ALT), aspartate transaminase (AST), creatine kinase
(CK), lactate dehydrogenase (LDH), C-reactive protein
(CRP), ferritin, erythrocyte sedimentation rate (ESR),
neutrophil-to-lymphocyte ratio (NLR), white blood cell
count (WBC), treatment regimens.

Statistical analysis

Demographic and clinical variables were analyzed using
descriptive statistics. Continuous variables are expressed
as means (standard deviations), whereas categorical
variables are presented as percentages. Statistical com-
parisons were made using Student’s t-test for means,
Mann—Whitney U test for medians, and Fisher’s exact
test for frequencies. Statistical significance was set at
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P<0.05. Statistical analyses were performed using SPSS
(version 25.0; IBM Corp., Armonk, NY, USA), R (version
4.1.3; R Foundation for Statistical Computing, Vienna,
Austria), and Python (version 3.4.3; Python Software
Foundation, Wilmington DE, USA).

We investigated the correlation between the baseline
NLR and short-term clinical outcomes in patients with
anti-MDA5-positive DM. Patients were categorized into
three groups based on the tertiles of baseline NLR val-
ues. Cox regression analysis and smooth curve fitting
were used to evaluate the independent influence of base-
line NLR on 30-day mortality rates in the crude and full
models. Adjusted variables in the analysis included sex,
smoking status, mechanic’s hand, Gottron’s sign/papules,
heliotrope rash, age, disease duration, V sign, shawl sign,
periungual erythema, Raynaud phenomenon, skin ulcer,
muscle weakness, arthralgia, presence of Ro52, fever,
ANA, rheumatoid arthritis, ferritin, ALB, ALT, AST, CK,
LDH, ESR, and CRP, treatment regimens.

In addition to investigating the correlation between
early NLR changes (1-14 days) and 30-day mortality
rates, we assessed the disparities in NLR between sur-
vivors and non-survivors during the 14 days preced-
ing admission. Generalized Additive Mixed Models
(GAMMs) are used to analyze nonlinear relationships
and data with complex structures [15]. GAMMs were
employed to scrutinize the temporal fluctuations in early
NLR alterations among survivors and non-survivors,
encompassing the unadjusted and adjusted models.

Results

Patient characteristics

This study included 263 patients with anti-MDAS5 anti-
bodies. Among them, 185 were in the 30-day survival

Table 1 Supplementary baseline data
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group, and 78 were in the non-survival group. As pre-
sented in our published data [16] Table 1 lists the char-
acteristics of the participants, while in our study Table 1
provides some additional baseline information not
included in the published article. The median age of the
patients was 53 years (interquartile range 48.0,62.00);
33.08% were female, and the majority (85.55%) had never
smoked. The median baseline NLR for all patients was 5.9
(3.5,10.0), with the 30-day survival group and non-sur-
vival group having NLRs of 5.0 (3.2,8.7) and 8.7 (5.4,13.3),
respectively. Additionally, age, fever, arthritis, muscle
weakness, albumin (ALB), aspartate aminotransferase
(AST), lactate dehydrogenase (LDH), C-reactive pro-
tein (CRP), erythrocyte sedimentation rate (ESR), white
blood cell count (WBC), ferritin, and the use of steroid
and immunosuppressants were all higher in the non-sur-
vival group compared to the survival group (P<0.05). In
contrast, there were no statistically significant differences
between the two groups in terms of dermatomyositis-
related skin vascular lesions such as mechanic’s hands,
heliotrope rash, Gottron’s sign, shawl sign, periungual
erythema, Raynaud phenomenon, skin ulcers, V-sign,
and antibodies such as ANA, RE, and Ro52.

The R statistical analysis identified the optimal cut-
off value of NLR affecting prognosis as 6.5. The Youden
index was calculated to be 0.35, with a sensitivity of 0.71
and a specificity of 0.65(Additional_File_1). Kaplan—
Meier curves showed that patients with a baseline NLR
of <6.5 had higher 1-month survival rates compared with
those with a baseline NLR of > 6.5 (P<0.001; Fig. 1).

Association between the baseline NLR and mortality
Our study showed a positive correlation between the ele-
vated baseline NLR and short-term mortality in patients

Variables Total (n=263) Survival group (n=185) Non-survival group (n=78) P-value
Age, median, years 53.0[48.0,62.0] 51.0[46.0,58.0] 57.0[51.0,63.0] <0.001
Sex (female, n%) 87.0(33.1) 58.0(31.4) 29.0(37.2) 0.359
Smoke, n (%) 38.0(14.4) 21.0(11.4) 17.0(21.8) 0.0282
Duration, median, month 2.0[1.0,3.0] 2.0[1.0,4.0] 1.0[0.7,2.0] <0.001
Ferritin, median, ug/L 865.0[366.5,1570.0] 548.2[270.0,1275.8] 1349.0[795.5,2620.4] <0.001
Treatment after admission

Steroid used, n (%) 56 (21.3%) 10 (5.4%) 46 (59.0%) <0.001
Immunosuppressant used

CTX, n (%) 64 (24.3%) 20 (10.8%) 24 (30.8%) <0.001

CsA, n (%) 47 (17.9%) 13 (7.0%) 24 (30.8%) <0.001

Tac, n (%) 36 (13.7%) 7 (3.8%) 29 (37.2%) <0.001

Tofacitinib, n (%) 56 (21.3%) 19 (10.3%) 37 (47 4%) <0.001

IVIG, n (%) 57 (21.7%) 34 (18.4%) 23 (29.5%) <0.001

Abbreviations: CTX cyclophosphamide, CsA cyclosporin A, Tac tacrolimus, /VIG intravenous immune globulin
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Fig. 1 Kaplan—-Meier survival curves in anti-MDA5-positive
DM-ILD based on the initial NLR. Abbreviation: DM-ILD,
dermatomyositis with interstitial lung disease; MDA-5, melanoma
differentiation-associated gene 5; NLR, neutrophil-to-lymphocyte
ratio

with anti-MDAJ5-positive DM. Participants were divided
into three groups based on the tertiles of baseline NLR
values. We observed that a higher NLR was associated
with increased 30-day mortality rates. Additionally,
Kaplan—Meier curves demonstrated significant differ-
ences in 30-day mortality among the different baseline
NLR groups (Fig. 2). Importantly, the random forest
model identified the baseline NLR as the second most
crucial predictor of mortality (Fig. 3).

We conducted a multivariate Cox regression analysis
(Table 2) to further validate our findings. After adjust-
ing for clinical confounders, we found that patients with
a high NLR (>12.45) had a significantly higher risk of
30-day mortality compared to those with a low baseline
NLR (<5.93) (hazard ratio, 2.68; 95% confidence interval
[CI], 1.18,6.00; P=0.019) in the adjusted model.

Relationship between short-term changes in NLR

and mortality

Smooth curve fitting reveals that a gradual increase in
NLR values correlates with 30-day mortality (Fig. 4).
Over a 14-day period, the trend in NLR changes shows
that the NLR in the non-survival group steadily rises
compared to the survival group. Moreover, the differ-
ence in NLR between the two groups becomes increas-
ingly pronounced over time (Additional File_2 and
Additional_File_3). We further developed a Generalized
Additive Mixed Model (GAMM) to analyse the dynamic
changes in NLR from day 1 to day 14. The results shown
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Fig. 2 Kaplan—Meier survival curves for the association
between the initial NLR tertiles and 30-day mortality. Abbreviation:
NLR, neutrophil-to-lymphocyte ratio

that the NLR in the non-survival group was consist-
ently higher than in the survival group, with the differ-
ence showing an increasing trend and an average daily
increase of 1.01. Notably, after adjusting for confound-
ers, model 3 demonstrated robustness (3=1.03, 95% CI
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Fig. 3 Random forest feature importance with 30-day mortality.
Abbreviations: ALB, albumin; AST: aspartate aminotransferase;
CK, creatine kinase; CRP, C-reactive protein; ESR, erythrocyte
sedimentation rate; LDH, lactate dehydrogenase; NLR,
neutrophil-to-lymphocyte ratio
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Table 2 Association between baseline NLR and the likelihood of 30-day mortality

Tertile of NLR N Non-adjusted Adjusted

HR 95% Cl P-value HR 95% ClI P-value
Tertile1_2.80 88 1.00 (Reference) 1.00 (Reference)
Tertile2_5.93 87 3.06 [1.50,6.35] 0.002 2.05 [0.90,4.63] 0.086
Tertile3_12.45 88 535 [2.67,10.70] 0.000 2.68 [1.186. OO] 0.019
P for trend 263 1.15 [1.09,1.21] 0.000 1.07 [1.01,1.15] 0.034

T1 means the median NLR 2.80 (1.00,4.20); T2 is the median NLR 5.93 (4.25,8.57]); and T3 is the median NLR 12.45 (8.66,37.00]). Adjustment factors included sex,
smoking, mechanic’s hand, Gottron’s sign/papules, heliotrope rash, age, duration, V sign, Shawl sign, periungual erythema, Raynaud phenomenon, skin ulcer, muscle
weakness, arthritis, Ro52, fever, ANA, RA, ALB, ALT, AST, CK, LDH, ESR, and CRP

Abbreviations: ALB albumin, ALT alanine aminotransferase, ANA antinuclear antibody, AST aspartate aminotransferase, C/ confidence interval, CK creatine kinase, CRP
C-reactive protein, ESR erythrocyte sedimentation rate, HR hazard ratio, LDH lactate dehydrogenase, NLT neutrophil-to-lymphocyte ratio, RA rheumatoid arthritis, WBC
white blood cell count

0.75-1.31, P<0.0001) (Table 3). These findings suggest

1 that early dynamic changes in NLR are associated with
- e the 30-day mortality rate in patients with anti-MDAS5
§ e antibodies.
£
% Discussion
£ 064 Anti-MDA5-positive DM represents a subtype of DM
5 characterized by distinct extra-muscular symptoms,
;—‘E notably, there is an increased mortality risk associ-
é 044 ated with lung complications, and myositis symptoms
o

may be mild or even absent. The clinical presentation
of anti-MDA5-positive DM differs from that of typical
024 cutaneous DM, which may sometimes result in delays

------------- in diagnosis [17]. However, the exact pathophysiology of
anti-MDA5-positive DM remains unclear [18]. Increas-
ing evidence suggests that viral infections may serve as
potential triggers for MDA5-DM. Various factors, includ-

007 — R0 00 )]

0 10 20 30 40
NER ing T cells, B cells, neutrophils, and macrophages, play
Fig.4 Smooth-fitted curve illustrating the association critical roles in the pathophysiology of MDA5-DM [19].
between the initial NLR and short-term mortality. Abbreviation: NLR, Neutrophils and lymphocytes produce various cytokines
neutrophil-to-lymphocyte ratio involved in the occurrence and development of DM in

Table 3 Association between NLR changes (0-14 days) and short-term mortality in patients with anti-MDAS5 positive DM-ILD using a

GAMM

Model 1 Model 2 Model 3
30-day mortality B (95% CI) P-value B (95% CI) P-value B (95% CI) P-value
Day 0.03 (-1.06,0.23) 0.770 0.03(0.16,022) 0.780 0.03(-0.17,0.23) 0.800
Death 4.02 (1.40,6.63) 0.003 3.88(1.17,6.59) 0.005 459(1.61,7.58) 0.003
Day x death 1.01(0.73,1.29) <0.001 1.01(0.73,1.29) <0.001 1.03(0.75,1.31) <0.001

Time, the mean daily increase in NLR over time (1-14 days) in the survival group; death, the mean difference in NLR between the survivor and non-survivor groups at
admission; death x day, daily rise in NLR, specifically within the non-survivor group compared with the survivor group

Model 1, not adjusted for any variables. Model 2, adjusted for age and sex. Model 3, adjusted for age, sex, duration, smoking, mechanic’s hand, heliotrope rash,
Gottron's sign/papules, V sign, Shawl sign, periungual erythema, Raynaud phenomenon, skin ulcer, muscle weakness, arthritis, Ro52, fever, ANA, RA, ALB, ALT, AST, CK,
LDH, CRP, ESR, and WBC count

Abbreviations: ALB albumin, ALT alanine aminotransferase, ANA antinuclear antibody, AST aspartate aminotransferase, C/ confidence interval, CK creatine kinase, CRP
C-reactive protein, DM-ILD dermatomyositis with interstitial lung disease, ESR erythrocyte sedimentation rate, GAMM Generalized Additive Mixed Model, HR hazard
ratio, LDH lactate dehydrogenase, NLR neutrophil-to-lymphocyte ratio, RA rheumatoid arthritis, WBC white blood cell count
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patients with anti-MDA5-positive DM [20]. As part of a
routine blood test, the NLR has recently gained increas-
ing attention owing to its application in inflammation
and autoimmune diseases. Some studies suggest that the
NLR may provide enhanced diagnostic and prognostic
value for these conditions compared to individual neu-
trophil or lymphocyte counts [21]. During the inflamma-
tory process, cytokines and growth factors are released,
which activate and extend the lifespan of neutrophils.
This results in neutrophil activation at the inflammation
site [22, 23]. Neutrophil-produced cytokines stimulate
neutrophil activation, and systemic inflammation can
induce lymphocyte apoptosis, consequently elevating the
NLR in patients with DM [24-26].

Previous research has shown a connection between
increased NLR and unfavorable short-term outcomes in
patients with cancer, cardiovascular diseases, and inflam-
matory conditions [27-30]. Patients with systemic lupus
erythematosus exhibit a significantly elevated NLR com-
pared with healthy individuals, indicating a more precise
diagnostic evaluation [27]. Moreover, a notable increase
in the NLR has been observed in individuals with active
Behget’s disease [31]. In a study conducted on individu-
als with esophageal squamous cell carcinoma, Feng et al.
established a robust link between elevated preoperative
NLR levels and a higher mortality rate, identifying NLR as
a prognostic factor for survival [32]. Lee et al. suggested
that the NLR serves as an independent prognostic indi-
cator of survival in patients with gastric cancer [33]. In
chronic diseases like ILD, an increased NLR may corre-
late with more severe disease progression, as it signals an
ongoing inflammatory process with the potential for tis-
sue damage and fibrosis [34]. The inflammatory response
is crucial in the onset and advancement of anti-MDA5-
positive DM-ILD. Multiple indicators, such as anti-
MDAS5 antibody titres [35], ferritin levels [36], Krebs von
den Lungen-6 (KL-6) levels [37], and CD4+ CXCR4+T
cell ratio [38], have been associated with the prognosis of
anti-MDA5-positive DM. In clinical practice, obtaining
immediate test results for serum KL-6 levels and the ratio
of CD4+CXCR4+T cells is often challenging, and the
standardization of anti-MDA5 antibody titres may vary
across different detection methods. In contrast, NLR is
easy to access and standardize. Our data demonstrated
an association between elevated baseline NLR and 30-day
mortality in patients with anti-MDAS5-positive dermato-
myositis, which is consistent with previous studies [20].
Liu et al. [20] reported data from Signal Central indicat-
ing that the NLR is an independent predictor of mortal-
ity in anti-MDA5-positive DM-ILD. They found that an
NLR greater than 4.8 may serve as a significant prognos-
tic marker for mortality. In our study, we observed that
a NLR greater than 6.5 was associated with mortality in
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patients with anti-MDA5-positive DM-ILD. This varia-
tion may be attributed to differences in sample size and
the analytical methodologies employed. Previous study
had shown that the mortality rate among patients with
MDA5+DM-ILD is particularly high within the first
90 days following diagnosis. After this initial period, the
overall survival rate tends to stabilize [39]. Currently,
there is a lack of data on the relationship between base-
line NLR and its short-term changes with 30-day mor-
tality in patients with anti-MDAS5 positive DM-ILD. Our
research found that a higher baseline NLR is associated
with an increased risk of death within 30 days in patients
with anti-MDAS5-positive DM-ILD. Furthermore, dur-
ing the first two weeks of hospitalization, NLR dynam-
ics in the non-survival group showed a gradual increase
compared to the survival group, the short-term changes
in NLR appear to be a crucial prognostic indicator for
patients with anti-MDAS5 positive dermatomyositis.

This study has several limitations that should be
acknowledged. First, its retrospective design may intro-
duce selection bias, as the cohort may not fully rep-
resent all anti-MDA5 positive DM-ILD patients. This
design also limits our ability to establish causal relation-
ships between treatments and outcomes. Variations in
treatment regimens, such as the use of multiple immu-
nosuppressants and corticosteroids, may reflect differ-
ences in disease severity rather than directly causing the
observed outcomes. It’s important to consider the effects
of corticosteroids on immune cell counts and NLR when
interpreting results. Future prospective studies with con-
trolled treatment protocols are needed to better under-
stand the impact of specific treatments on NLR and
mortality in these patients. Secondly, the study focuses
on hospitalized patients, potentially skewing findings
towards more severe cases and affecting generalizability.
While we found an association between elevated NLR
and poor outcomes, the causal link between elevated
NLR, early changes, and mortality is unclear, which may
limit NLR’s utility as a prognostic marker. Although
NLR is a useful indicator of disease activity and sever-
ity, the mechanisms underlying its role require further
investigation.

Conclusions

The higher baseline NLR and its progressive increase are
associated with 30-day mortality in patients with anti-
MDAS5-positive DM-ILD.

Abbreviations
ALB Albumin

ALT Alanine aminotransferase
ANA Antinuclear antibody

AST Aspartate aminotransferase
cl Confidence interval

CK Creatine kinase
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CRP C-reactive protein

DM Dermatomyositis

ESR Erythrocyte sedimentation rate

GAMM  Generalized Additive Mixed Model

ILD Interstitial lung disease

KL-6 Krebs von den Lungen-6

LDH Lactate dehydrogenase

MDA5  Melanoma differentiation-associated gene 5
MSA Myositis-specific antibody

NLR Neutrophil-to-lymphocyte ratio

RPILD Rapidly progressive interstitial lung disease
WBC White blood cell count

CTX Cyclophosphamide

CsA Cyclosporin A

Tac Tacrolimus

VIG Intravenous immune globulin

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512890-025-03512-4.

Additional file 1: Supplementary Figure S1. ROC curves of NLR as a
prognostic biomarker. Abbreviations: ALB, albumin; AST: aspartate ami-
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in the NLR and 30-day mortality. Abbreviation: NLR, neutrophil-to-lympho-
cyte ratio.

Acknowledgements
Not applicable.

Authors’ contributions

HX: Writing — original draft, Data curation, Conceptualization; PH: Data cura-
tion, Conceptualization, Investigation; BX: Conceptualization, Data curation,
Investigation; ZW: Data curation; HW: Methodology; FW: Methodology; ZM:
Formal analysis; JX: Supervision; YJ: Supervision; Hourong Cai: Formal analysis,
Methodology, Software; BC: Data curation, Conceptualization; JC: Writing —
review & editing, Project administration, Resources.

Funding
This work was supported by the Key Research and Development Program of
Ningxia Hui Autonomous of China (No. 2023BEG02021).

Data availability

The data used in this study has been fully described in this article and can be
obtained through the following means: All data will be stored in our data stor-
age system and can be obtained by contacting the corresponding author.

Declarations

Ethics approval and consent to participate

Ethical approval was granted by the ethics committees of Nanjing Drum
Tower Hospital, General Hospital of Ningxia Medical University, Xuzhou
Medical University Affiliated Hospital, and Third People’s Hospital of Chengdu,
between January 2017 and November 2021 (reference numbers: 2020-050-
01; XYFY2022-KL427-02; KYLL-2023-0512; and [2023] S-139; respec-

tively). Patient data were de-identified and the requirement for informed
consent was waived.

Consent for publication
Not applicable.

Page 7 of 8

Competing interests
The authors declare no competing interests.

Author details

'Department of Key Laboratory of Ningxia Stem Cell and Regenerative
Medicine, Institute of Medical Sciences, Department of Pulmonary and Criti-
cal Care Medicine, General Hospital of Ningxia Medical University, Yinchuan,
Ningxia 750004, China. 2Department of Geriatrics, People’s Hospital of Ningxia
Hui Autonomous Region, Yinchuan 750000, China. *Department of Respira-
tory and Critical Care Medicine, the Third People’s Hospital of Chengdu,
Chengdu 610014, China. “Department of Respiratory and Critical Care Medi-
cine, Affiliated Hospital of Xuzhou Medical University, Xuzhou 221004, China.
°Department of Intensive Care Unit, General Hospital of Ningxia Medical
University, Yinchuan, Ningxia 750004, China. ®School of Information Science
and Technology, Institute of Computational Biology, Northeast Normal Univer-
sity, Changchun 130024, China. ’School of Public Health, Ningxia Medical Uni-
versity, Yinchuan 750004, People’s Republic of China. ®Department of Medi-
cal Genetics and Cell Biology, College of Basic Medicine, Ningxia Medical
University, Yinchuan 750004, China. °Department of Key Laboratory of Ningxia
Stem Cell and Regenerative Medicine, Institute of Medical Sciences, General
Hospital of Ningxia Medical University, Yinchuan 750004, China. '°Department
of Respiratory Medicine, Nanjing Drum Tower Hospital, Nanjing 210008, China.
""Department of Respiratory and Critical Care Medicine, Affiliated Hospital

of Xuzhou Medical University, 99 West Huaihai Road, Xuzhou, Jiangsu 221000,
China.

Received: 30 May 2024 Accepted: 21 January 2025
Published online: 25 January 2025

References

1. Zanframundo G, Tripoli A, Cometi L, Marcucci E, Furini F, Cavagna L,
Barsotti S. One year in review 2020: idiopathic inflammatory myopathies.
Clin Exp Rheumatol. 2021;39(1):1-12.

2. Hervier B, Meyer A, Dieval C, Uzunhan Y, Devilliers H, Launay D, Canuet
M, Tétu L, Agard C, Sibilia J, et al. Pulmonary hypertension in antisyn-
thetase syndrome: prevalence, aetiology and survival. Eur Respir J.
2013;42(5):1271-82.

3. Le Goff B, Chérin P, Cantagrel A, Gayraud M, Hachulla E, Laborde F, Papo T,
Sibilia J, Zabraniecki L, Ravaud P, et al. Pneumomediastinum in interstitial
lung disease associated with dermatomyositis and polymyositis. Arthritis
Rheum. 2009;61(1):108-18.

4. Sato S, Hirakata M, Kuwana M, Suwa A, Inada S, Mimori T, Nishikawa T,
Oddis CV, Ikeda Y. Autoantibodies to a 140-kd polypeptide, CADM-140, in
Japanese patients with clinically amyopathic dermatomyositis. Arthritis
Rheum. 2005;52(5):1571-6.

5. Sato S, Masui K, Nishina N, Kawaguchi Y, Kawakami A, Tamura M, lkeda K,
Nunokawa T, Tanino Y, Asakawa K, et al. Initial predictors of poor survival
in myositis-associated interstitial lung disease: a multicentre cohort of
497 patients. Rheumatology (Oxford). 2018;57(7):1212-21.

6. Romero-Bueno F, Diaz Del Campo P, Trallero-Araguds E, Ruiz-Rodriguez
JC, Castellvi |, Rodriguez-Nieto MJ, Martinez-Becerra MJ, Sanchez-
Pernaute O, Pinal-Fernandez |, Solanich X, et al. Recommendations for the
treatment of anti-melanoma differentiation-associated gene 5-positive
dermatomyositis-associated rapidly progressive interstitial lung disease.
Semin Arthritis Rheum. 2020;50(4):776-90.

7. Yoshifuji H. Biomarkers and Autoantibodies of Interstitial Lung Disease
with Idiopathic Inflammatory Myopathies. Clin Med Insights Circ Respir
Pulm Med. 2015;9(Suppl 1):141-6.

8. Fujisawa T. Management of Myositis-Associated Interstitial Lung Disease.
Medicina (Kaunas). 2021;57(4):347.

9. Nombel A, Fabien N, Coutant F. Dermatomyositis With Anti-MDAS5 Anti-
bodies: Bioclinical Features, Pathogenesis and Emerging Therapies. Front
Immunol. 2021;12: 773352,

10. JiZ, Liu G, Guo J, Zhang R, Su'Y, Carvalho A, QuY, Zuo W, Yao Y, Lin J, et al.
The Neutrophil-to-Lymphocyte Ratio Is an Important Indicator Predicting
In-Hospital Death in AMI Patients. Front Cardiovasc Med. 2021;8: 706852.

11. Mortaz E, Alipoor SD, Adcock IM, Mumby S, Koenderman L. Update on
Neutrophil Function in Severe Inflammation. Front Immunol. 2018;9:2171.


https://doi.org/10.1186/s12890-025-03512-4
https://doi.org/10.1186/s12890-025-03512-4

Xin et al. BMC Pulmonary Medicine

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

(2025) 25:40

Bassani B, Cucchiara M, Butera A, Kayali O, Chiesa A, Palano MT, Olmeo F,
Gallazzi M, Dellavia CPB, Mortara L, et al. Neutrophils’ Contribution to Peri-
odontitis and Periodontitis-Associated Cardiovascular Diseases. Int J Mol
Sci. 2023;24(20):15370.

Larosa DF. Orange JS: 1. Lymphocytes J Allergy Clin Immunol. 2008;121(2
Suppl):5364-369; quiz S412.

Mammen AL, Allenbach Y, Stenzel W, Benveniste O. 239th ENMC Interna-
tional Workshop: Classification of dermatomyositis, Amsterdam, the Neth-
erlands, 14-16 December 2018. Neuromuscul Disord. 2020;30(1):70-92.
Zhao X, Wang K, Zuo P, Liu Y, Zhang M, Xie S, Zhang H, Chen X, Liu C. Early
decrease in blood platelet count is associated with poor prognosis in
COVID-19 patients-indications for predictive, preventive, and personal-
ized medical approach. Epma j. 2020;11(2):139-45.

TianY,He P.Ren L, Xin H, Xi B, Zou R, Zhao Q, Yan X, Qiu X, Gao Y, et al.
Dynamic change of lymphocytes associated with short-term prognosis
in anti-MDA5-positive dermatomyositis with interstitial lung disease: a
multicenter retrospective study. Clin Rheumatol. 2024;43(11):3399-408.
Bobirca A, Alexandru C, Musetescu AE, Bobirca F, Florescu AT, Constantin
M, Tebeica T, Florescu A, Isac S, Bojinca M, et al. Anti-MDAS5 Amyopathic
Dermatomyositis-A Diagnostic and Therapeutic Challenge. Life (Basel).
2022;12(8):1108.

Hu H, Yang H, Liu'Y, Yan B. Pathogenesis of Anti-melanoma Differentia-
tion-Associated Gene 5 Antibody-Positive Dermatomyositis: A Concise
Review With an Emphasis on Type | Interferon System. Front Med (Laus-
anne). 2021;8: 833114.

Mehta P, Machado PM, Gupta L. Understanding and managing anti-MDA
5 dermatomyositis, including potential COVID-19 mimicry. Rheumatol Int.
2021;41(6):1021-36.

LiuT, LiW, Zhang Z, Jiang T, Fei Y, Huang J, Xie Q. Neutrophil-to-lympho-
cyte ratio is a predictive marker for anti-MDAS5 positive dermatomyositis.
BMC Pulm Med. 2022;22(1):316.

Ozpelit E, Akdeniz B, Ozpelit ME, Tas S, Bozkurt S, Tertemiz KC, Sevinc C,
Badak O. Prognostic value of neutrophil-to-lymphocyte ratio in pulmo-
nary arterial hypertension. J Int Med Res. 2015;43(5):661-71.

Kim MH, Granick JL, Kwok C, Walker NJ, Borjesson DL, Curry FR, Miller

LS, Simon SI. Neutrophil survival and c-kit(+)-progenitor proliferation in
Staphylococcus aureus-infected skin wounds promote resolution. Blood.
2011;117(12):3343-52.

Summers C, Rankin SM, Condliffe AM, Singh N, Peters AM, Chil-

vers ER. Neutrophil kinetics in health and disease. Trends Immunol.
2010;31(8):318-24.

Gao MZ, Huang YL, Wu XD, Xu QW, Ji R, Gu B, Zhang AY, Hao TT, Han ZJ,
RenTL. Red blood cell distribution width and neutrophil to lymphocyte
ratio are correlated with disease activity of dermatomyositis and polymy-
ositis. J Clin Lab Anal. 2018;32(1):e22209.

Wang DX, Lu X, Zu N, Lin B, Wang LY, Shu XM, Ma L, Wang GC. Clinical
significance of peripheral blood lymphocyte subsets in patients with
polymyositis and dermatomyositis. Clin Rheumatol. 2012;31(12):1691-7.
Menges T, Engel J, Welters |, Wagner RM, Little S, Ruwoldt R, Wollbrueck
M, Hempelmann G. Changes in blood lymphocyte populations after
multiple trauma: association with posttraumatic complications. Crit Care
Med. 1999;27(4):733-40.

Guo R, Li J, Ma X, Pan L. The predictive value of neutrophil-to-lymphocyte
ratio for chronic obstructive pulmonary disease: a systematic review and
meta-analysis. Expert Rev Respir Med. 2020;14(9):929-36.

McLellan P, Henriques J, Ksontini F, Doat S, Hammel P, Desrame J, Trouil-
loud I, Louvet C, Pietrasz D, Vernerey D, et al. Prognostic value of the
early change in neutrophil-to-lymphocyte ratio in metastatic pancreatic
adenocarcinoma. Clin Res Hepatol Gastroenterol. 2021;45(3): 101541.
Kim HS, Ku JH. Systemic Inflammatory Response Based on Neutrophil-to-
Lymphocyte Ratio as a Prognostic Marker in Bladder Cancer. Dis Markers.
2016;2016:8345286.

Chiang CC, Korinek M, Cheng WJ, Hwang TL. Targeting Neutrophils to
Treat Acute Respiratory Distress Syndrome in Coronavirus Disease. Front
Pharmacol. 2020;11: 572009.

Shadmanfar S, Masoumi M, Davatchi F, Shahram F, Akhlaghi M, Faezi

ST, Kavosi H, Parsaei A, Moradi S, Balasi J, et al. Correlation of clinical

signs and symptoms of Behget's disease with platelet-to-lymphocyte
ratio (PLR) and neutrophil-to-lymphocyte ratio (NLR). Immunol Res.
2021,69(4):363-71.

33.

34.

35.

36.

37.

38.

39.

Page 8 of 8

Feng JF, Huang Y, Chen QX. Preoperative platelet lymphocyte ratio (PLR)
is superior to neutrophil lymphocyte ratio (NLR) as a predictive factor in
patients with esophageal squamous cell carcinoma. World J Surg Oncol.
2014;12:58.

Lee S, Oh SY, Kim SH, Lee JH, Kim MC, Kim KH, Kim HJ. Prognostic signifi-
cance of neutrophil lymphocyte ratio and platelet lymphocyte ratio in
advanced gastric cancer patients treated with FOLFOX chemotherapy.
BMC Cancer. 2013;13:350.

Ha YJ, Hur J, Go DJ, Kang EH, Park JK, Lee EY, Shin K, Lee EB, Song YW,

Lee YJ. Baseline peripheral blood neutrophil-to-lymphocyte ratio could
predict survival in patients with adult polymyositis and dermatomyositis:
A retrospective observational study. PLoS ONE. 2018;13(1):e0190411.
Gono T, Sato S, Kawaguchi Y, Kuwana M, Hanaoka M, Katsumata Y, Takagi
K, Baba S, Okamoto Y, Ota Y, et al. Anti-MDA5 antibody, ferritin and IL-18
are useful for the evaluation of response to treatment in interstitial lung
disease with anti-MDAS5 antibody-positive dermatomyositis. Rheumatol-
ogy (Oxford). 2012;51(9):1563-70.

Kurasawa K, Arai S, Namiki Y, Tanaka A, Takamura Y, Owada T, Arima M,
Maezawa R. Tofacitinib for refractory interstitial lung diseases in anti-
melanoma differentiation-associated 5 gene antibody-positive dermato-
myositis. Rheumatology (Oxford). 2018;57(12):2114-9.

Ye Y, Fu Q Wang R, Guo Q, Bao C. Serum KL-6 level is a prognostic marker
in patients with anti-MDA5 antibody-positive dermatomyositis associated
with interstitial lung disease. J Clin Lab Anal. 2019;33(8):22978.

Wang K, Zhao J, Chen Z, LiT, Tan X, Zheng Y, Gu L, Guo L, Sun F, Wang H,
et al. CD4+CXCR4+ T cells as a novel prognostic biomarker in patients
with idiopathic inflammatory myopathy-associated interstitial lung
disease. Rheumatology (Oxford). 2019;58(3):511-21.

Gui X, LiW,YuY, ZhaoT, Jin Z, Meng K, Wang R, Shi S, Yu M, Ma M, et al.
Prediction model for the pretreatment evaluation of mortality risk in
anti-melanoma differentiation-associated gene 5 antibody-positive
dermatomyositis with interstitial lung disease. Front Immunol. 2022;13:
978708.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	Neutrophil-to-lymphocyte ratio and short-term mortality in patients having anti-MDA5-positive dermatomyositis with interstitial lung disease: a retrospective study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Study population
	Group and variable definitions
	Statistical analysis

	Results
	Patient characteristics
	Association between the baseline NLR and mortality
	Relationship between short-term changes in NLR and mortality

	Discussion
	Conclusions
	Acknowledgements
	References


