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Abstract
Objective

To explore the risk factors of early death in dermatomyositis patients positive with anti-melanoma differentiation-related 
gene 5 antibody (anti-MDA5-DM). To explore the optimal treatment regimen for patients with anti-MDA5-DM.

Methods
Patients with newly onset anti-MDA5-DM from June 2018 to October 2021 in our centre were retrospectively reviewed 

for 6 months. Patients were divided into five groups based on initial treatments. The major outcome was mortality in 
6 months. Secondary outcomes included remission and severe infection.

Results
A total of 214 patients were included in the study. During 6 month follow-up, 63 patients (30.14%) died, 112 patients 
(53.59%) achieved remission, 52 patients (24.88%) experienced serious infection and 5 patients (2.34%) were lost. 
Independent risk factors of mortality in the first 6 months after diagnosis were as follows: age>53 years, skin ulcer, 
peripheral blood lymphocyte count (LYMP)≤ 0.6×109/L, lactate dehydrogenase (LDH) >500 U/L, C reactive protein 

(CRP) >5mg/L, anti-Ro52 antibody and ground-glass opacity (GGO) score>2. On the contrary, prophylactic use 
of the compound sulfamethoxazole (SMZ Co) was independent protective factor. The five-category treatment was not
 an independent influencing factor of early death, but subgroup analysis found that patients with rapidly progressive 

interstitial lung disease (RPILD) responded better to a triple combination of high-dose glucocorticoids (GC),
calcineurin inhibitors (CNI) and cyclophosphamide (CYC) or a triple combibation of GC, CNI and tofacitinib (TOF). 

Conclusion
Advanced age, skin ulcer, lymphopenia, anti-Ro52 antibody and higher levels of LDH, CRP and GGO score incease 

the risk of early death for MDA5-DM, while prophylactic use of SMZ Co is protective. Aggressive therapy with 
combined immunosuppressants may improve the short-term prognosis of anti-MDA5-DM with RPILD. 
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Introduction
Dermatomyositis (DM) is a systemic 
autoimmune disease that often involves 
the skin, musculoskeletal system and 
lungs. Interstitial lung disease (ILD) 
is a major cause of death in patients 
with DM. When rapidly progressive 
ILD (RPILD) occurs, the mortality rate 
is significantly increased (1-6). Anti-
MDA5 antibody was discovered in 
2009 and is a risk factor for RPILD 
related mortality in DM patients (7, 8). 
Although not completely understood, 
data suggest that the pathogenesis of 
ILD in anti-MDA5-DM may be differ-
ent from other types of DM (9). When 
RPILD occurs, about 80% of patients 
die (10). Intensive studies have been 
conducted on anti-MDA5-DM because 
of its low incidence and high mortality. 
To date, no guidelines have been avail-
able for optimal treatment of anti-
MDA5-DM. Currently, the commonly-
used regimens are the combination of 
high-dose GC and CNIs with or without 
cyclophosphamide (CYC) (11). While 
previous studies have demonstrated that 
the combination of tofacitinib (TOF) 
may significantly improve the progno-
sis of anti-MDA5-DM-related ILD (12-
14), Tsuji et al. recommended a combi-
nation of GC with CYC and high-dose 
CNIs as the initial treatment (15).
We conducted this study to further ex-
plore the short-term risk factors related 
to prognosis of anti-MDA5-DM and 
the optimal treatments.

Patients and methods
Patients
The study included patients with newly 
onset anti-MDA5-DM admitted to the 
First Affiliated Hospital of Zhengzhou 
University from June 2018 to October 
2021. The patient ages were defined 
as the age when the diagnosis was es-
tablished. Patients with juvenile onset 
(n=1), overlapping diseases (n=6), co-
existing infections (n=5) and coexist-
ing malignancies (n=5) were excluded. 
Low-dose GC use (prednisone no more 
than 15 mg daily or its equivalents) 
within one month was allowed. A total 
of 214 patients were finally included 
and they were all Asians. All patients 
fully met the ENMC (16) as well as the 
Bohan and Peter criteria (17) for DM. 

All clinical data were obtained from 
our medical system. This study was ap-
proved by the Ethics Committee of the 
First Affiliated Hospital of Zhengzhou 
University (2022-KY-0427).

Data collection
Data collection included demographic 
characteristics and clinical character-
istics at baseline, treatment regimens, 
death and infection within six months. 
Anti-MDA5 antibody was determined 
by the same laboratory using ELISA 
kits (MBL, Japan). Anti-Ro52 antibody 
was determined using lining immuno-
fluorescence (Euroimmun, Germany). 
GGO score was defined as the mean of 
five assessed lobe fields on high-reso-
lution computed tomography (HRCT) 
using the method described by Kaze-
rooni et al. (18). RPILD was defined as 
acute progressive dyspnoea and hypox-
emia within 4 weeks from the onset of 
respiratory symptoms, accompanied by 
aggravation of ILD on HRCT (19). The 
disease activity of MDA5-DM was as-
sessed according to physician’s global 
assessment (PhGA) (assessed on a 10-
cm visual analogue scale, with 0 repre-
senting no evidence of disease activity 
and 10 extremely active or severe dis-
ease activity) (20).

Treatment regimens
The main drugs of initial treatment 
included high-dose GC, CYC, CNIs, 
TOF, rituximab, etc. Secondary thera-
peutics included compound sulfameth-
oxazole (SMZ Co) and intravenous im-
munoglobulin (IVIG). High-dose GC 
was defined as 1–2 mg/kg/day initially. 
Prophylactic use of SMZ Co (each tab-
let contains 400 mg of sulfamethoxa-
zole and 80 mg of trimethoprim) was 
defined as 200–800mg of sulfameth-
oxazole and 40–160mg of trimetho-
prim daily. All patients were treated 
with high-dose GC after diagnosis and 
most of them received immunosuppres-
sants within one week. According to the 
initial treatments, patients were divided 
into five groups: Group A (GC + CYC 
+ CNI, n=68), Group B (GC + TOF 
+ CNI, n=33), group C (GC + CYC, 
n=28), group D (GC + CNI, n=30), and 
Group E (GC single or GC+other im-
munosuppressants, n=55).
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Outcomes
Primary outcome: death within 6 
months. Other outcomes: remission 
and serious infections. Definition of 
remission: relief of clinical symptoms 
(not limited to respiratory symptoms), 
reduction or stabilisation of GGO score 
on HRCT, reduction of PhGA, and GC 
was tapered to no more than 15mg/day 
of prednisone or its equivelent. Severe 
infection was defined as infections re-
quired hospitalisation due to aggravat-
ed clinical symptoms or organ damage.

Statistical analysis
Categorical variables were described as 
percentages. Continuous variables were 
tested for K-S normality. Variables with 
normal distribution were described by 
mean ± standard deviation, and those 
with skewed distribution were de-
scribed by median and quartiles. Con-
tinuous variables were converted to di-

chotomous variables, and cutoff values 
were set according to ROC analysis or 
medians, as appropriate.
Categorical variables were assessed by 
the Chi-squared test or Fisher’s exact 
test. The predictive factors of death 
with p<0.1 in univariate analysis were 
included in the multivariate model. 
The treatment groups were introduced 
as a fixed variable, and other variables 
were selected by a forward stepwise 
(likelihood ratio) procedure based on 
the p-value. Data analysis was per-
formed with SPSS (v. 26.0, USA). A p-
value <0.05 was considered significant. 
GraphPad Prism (v. 6.0, USA) was used 
for graphing.

Results
Baseline features
Demographic manifestations, clinical 
features, laboratory results and GGO 
scores of the patients were recorded as 

Table I. The results showed that ILD 
(99.5%), heliotrope sign (80.4%), Got-
tron sign (75.2%), arthritis (53.7%) 
and fever (50.0%) were the most com-
mon clinical manifestations. Myal-
gia (26.2%) and myasthenia (28.0%) 
were less common and less severe. 
134 patients (63.2%) were positive for 
anti-Ro52 antibody, and 82 patients 
(38.3%) experienced RPILD. These 
patients had higher levels of KL-6 [924 
(612–1302)], serum ferritin [806 (394-
1557)], LDH [346 (280–446)], ESR 
[32 (17–52)], CRP [5.8 (1.5–17.7)], 
GGO score [1.5 (0.9–2.2)], and lower 
levels of LYMP [0.8 (0.5–1.1)], ALB 
(33.8±5.1). The levels of CK were 
usually normal [56 (38–119)]. No sig-
nificant differences in age, gender and 
disease duration were found between 
the five groups. Group D (GC+CNI) 
had a lower incidence of RPILD and 
lower levels of GGO and PhGA scores 

Table I. Demographic manifestations, clinical features, laboratory results and GGO scores of the patients.

 Group A (n=68) Group B ( n=33) Group C (n=28) Group D (n=30) Group E (n=55) p-value

Demographic features
Female, n (%) 45  (66.2) 25  (75.8) 15  (53.6) 24  (80.0) 36  (65.5) 0.213
Age, year, median (IQR) 51  (46-57) 49  (45-57) 52  (47-60) 52  (37-58) 56  (46-65) 0.156
Disease course, m, median (IQR) 2  (1-3) 2  (1-4) 2  (1-4) 3  (1-5) 2  (1-3) 0.505
Clinical features
Myalgia, n (%) 18  (26.5) 9  (27.3) 7  (25.0) 12  (40.0) 10  (18.2) 0.305
Myasthenia, n (%) 21  (30.9) 8  (24.2) 5  (17.9) 12  (40/0) 14  (25.5) 0.372
Heliotrope sign, n (%) 54  (79.4) 29  (87.9) 24  (85.7) 25  (83.3) 40  (72.7) 0.416
Mechanic hand, n (%) 34  (50.0) 13  (39.4) 13  (46.4) 12  (40.0) 21  (38.2) 0.685
Gottron sign, n (%) 53  (77.9) 27  (81.8) 24  (85.7) 24  (80.0) 33  (60.0) 0.042
Periungual erythema, n (%) 7  (10.3) 4  (12.1) 8  (28.6) 2  (6.7) 4  (7.3) 0.082
Skin ulcer, n (%) 9  (13.2) 2  (6.1) 2  (7.1) 2  (6.7) 4  (7.3) 0.774
Arthritis, n (%) 33  (48.5) 16  (48.5) 15  (53.6) 22  (73.3) 29  (52.7) 0.217
Fever, n (%) 29  (42.6) 18  (54.5) 17  (60.7) 12  (40.0) 31  (56.4) 0.275
ILD, n (%) 68  (100.0) 33  (100.0) 28  (100.0) 30  (100.0) 53  (98.1) 0.687
RPILD, n (%) 31  (45.6) 10  (30.3) 9  (32.1) 5  (16.7) 27  (49.1) 0.021
Anti-Ro52, n (%) 43  (64.2) 17  (53.1) 20  (71.4) 17  (56.7) 37  (67.3) 0.528
KL-6, U/ml, median (IQR) 987  (582-1491) 730  (653-1059) 1061  (854-1354) 759  (515-1103) 942  (563-2168) 0.066
WBC, × 109/L, median (IQR) 4.4  (3.6-6.0) 4.9  (3.8-7.1) 5.2  (3.8-6.5) 4.2  (3.0-6.4) 5.6  (4.0-6.9) 0.086
LYMP, × 109/L, median (IQR) 0.7  (0.5-1.1) 0.8  (0.7-1.1) 0.8  (0.5-1.3) 0.7  (0.5-0.9) 0.8  (0.5-1.1) 0.675
ALB, g/L, mean (SD) 33.3 ± 5.2 34.8 ± 4.3 34.9 ± 3.9 34.3 ± 5.7 33.8 ± 5.0 0.206
LDH, U/L, median (IQR) 346  (281-453) 334  (293-417) 353  (285-407) 354  (267-449) 349  (280-562) 0.658
CK, U/L, median (IQR) 61  (39-121) 58  (33-168) 94  (60-163) 64  (39-139) 66  (41-131) 0.470
ESR, mm/h, median (IQR) 34  (17-48) 31  (18-49) 29  (19-59) 23  (15-39) 43  (22-64) 0.115
CRP, mg/L, median (IQR) 7.1  (3.1-17.9) 3.5  (1.5-17.5) 5.7  (1.3-14.6) 2.7  (1.1-5.2) 1.7  (3.1-29.0) 0.001
Ferritin, ng/ml, median (IQR) 850  (491-1639) 575  (192-1227) 1003  (340-1399) 537  (168-1785) 1109  (587-2108) 0.067
MDA5, U/ml, median (IQR) 185  (162-205) 170  (144-197) 182  (161-196) 182  (159-222) 170  (152-196) 0.181
GGO score, median (IQR) 1.5  (1.0-2.2) 1.3  (0.7-1.7) 1.5  (1.2-1.8) 0.9  (0.3-1.5) 2.2  (1.0-3.5) 0.001
PhGA score, median (IQR) 6.0  (5.0-7.0) 5.0  (5.0-6.0) 6.0  (5.0-7.0) 5.0  (3.0-5.0) 6.0  (5.0-9.0) <0.001

Group A: glucocorticoid + cyclophosphamide + calcineurin inhibitor; Group B: glucocorticoid + tofacitinib + calcineurin inhibitor; Group C: glucocorticoid 
+ cyclophosphamide; group D: glucocorticoid + calcineurin inhibitor; Group E: glucocorticoid single or glucocorticoid + other immunosuppressants.
RPILD: rapidly progressive interstitial lung disease; KL-6: Krebs von den Lungen-6; WBC: peripheral white blood cell count; LYMP: peripheral blood lym-
phocyte count; ALB: albumin; LDH: lactate dehydrogenase; CK: creatine kinase; ESR: erythrocyte sedimentation, CRP: C-reactive protein; anti-MDA5: 
anti-melanoma differentiation-associated protein-5; GGO: mean ground-glass opacity score per lung-lobe field; PhGA: The physician’s global asessment 
of disease activity.
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than other groups (p=0.021, p=0.001, 
p<0.001).

Risk factors of early death
Univariate analysis showed that gender, 
myalgia, myasthenia, mechanic’s hand, 
Gottron’s sign, periungual erythema, 
creatine kinase level and MDA5 levels 
were not associated with 6-month mor-
tality. Aged over 53 years, fever, skin 
ulcers, RPILD, leukocytes >7×109/L, 
lymphocyte counts ≤0.6×109/L, ALB 
≤33 g/L, LDH>500U/L, KL-6 >1200U/
mL), serum ferritin >600 ng/mL, 
ESR>30 mm/h), CRP >5mg/L and an-
ti-Ro52 antibody were positively cor-
related with 6-month mortality, while 
disease duration >1month, heliotrope 
sign, arthritis and prophylactic use of 
SMZ Co were reversely associated with 
6-month death. Compared with Group 
A, Group E had a higher risk of death 
within 6 months. The variables above 
were included in the multivariate model 
(Table II).
Independent risk factors of 6-month 
death included age >53y (OR: 7.205; 
95% CI, 2.434–21.333, p<0.001), skin 
ulcer (OR: 5.857; 95% CI, 1.095–
31.318, p=0.039), LYMP ≤0.6×109/L 
(OR: 3.697; 95% CI, 1.245–10.979, 
p=0.019), LDH >500U/L (OR: 5.406; 
95% CI, 1.531–19.093, p=0.009), CRP 
>5 mg/L (OR: 5.637; 95% CI, 1.929–
16.475, p=0.002), the positivity of an-
ti-Ro52 antibody (OR: 6.505; 95%CI, 
1.982–21.351, p=0.002) and GGO >2 
(OR: 10.072; 95% CI, 3.070–33.043, 
p<0.001) (Table II, Fig. 1). Prophylactic 
use of SMZ Co was an independent pro-
tective factor of death within 6 months 
(OR: 0.068; 95% CI, 0.020–0.231, 
p<0.001). The five-category treatment 
was not an independent factor related to 
6-month mortality in multivariate model 
(p=0.084).

Treatments and outcomes
Among the 214 patients, 63 patients 
(30.14%) died, 52 patients (24.88%) 
experienced severe infection, 112 pa-
tients (53.59%) achieved remission, 
and 5 patients (2.34%) were lost during 
the first 6 months. 
For patients without RPILD, no signifi-
cant difference was found in age, ge 
er, disease duration, GGO score and 

PhGA scores between five treatment 
groups. In addition, there was no sig-
nificant difference between five groups 
in mortality, remission and severe in-

fection (Table III, Fig. 2). The risk of 
mortality in Group B, C, D and E was 
not significantly increased than Group 
A (Fig. 3).

Table II. Initial parameters associated with early death using a logistic regression model.

 Univariate analysis Multivariate analysis

 OR 95%CI p-value OR 95%CI p-value

Age >53y 5.104 2.674-9.743 <0.001 7.205 2.434-21.333 <0.001
Disease course >1 month 0.368 0.200-0.675 0.001 – – –
Heliotrope sign 0.492 0.244-0.991 0.047 – – –
Skin ulcers 2.537 0.956-6.734 0.062 5.857 1.095-31.318 0.039
Arthritis 0.417 0.228-0.765 0.005 – – –
Fever 2.167 1.180-3.980 0.013 – – –
RPILD 4.024 2.160-7.495 <0.001 – – –
WBC >7× 109/L 3.109 1.518-6.367 0.002 – – –
LYMP ≤0.6 × 109/L 3.154 1.695-5.869 <0.001 3.697 1.245-10.979 0.019
ALB ≤33 g/L 6.957 3.536-13.687 <0.001 – – –
LDH >500 U/L 10.697 4.616-24.790 <0.001 5.406 1.531-19.093 0.009
ESR >30 mm/h 2.606 1.398-4.857 0.003 – – –
CRP >5 mg/L 7.181 3.388-15.220 <0.001 5.637 1.929-16.475 0.002
Serum ferritin >600 ng/ml 4.009 1.937-8.298 <0.001 – – –
KL-6 >1200 U/ml 3.535 1.886-6.623 <0.001 – – –
Anti-Ro52 positive 3.187 1.565-6.488 0.001 6.505 1.982-21.351 0.002
GGO > 2 9.673 4.865-19.230 <0.001 10.072 3.070-33.043 <0.001
Prophylactic use of SMZ Co 0.253 0.135-0.473 <0.001 0.068 0.020-0.231 <0.001
Five-category treatment – – 0.018 – – 0.084
  (Compared with Group A) 
       Group B 0.631 0.208-1.916 0.416 3.438 0.511-23.138 0.204
       Group C 1.871 0.695-5.037 0.215 6.480 1.436-29.253 0.015
       Group D 0.964 0.331-2.807 0.946 0.711 0.120-4.231 0.708
       Group E 3.805 1.739-8.328 0.001 2.202 0.594-8.164 0.238

Group A: glucocorticoid + cyclophosphamide + calcineurin inhibitor; Group B: glucocorticoid + tofac-
itinib + calcineurin inhibitor; Group C: glucocorticoid + cyclophosphamide; group D: glucocorticoid 
+ calcineurin inhibitor; Group E: glucocorticoid single or glucocorticoid + other immunosuppressants.
RPILD: rapidly progressive interstitial lung disease; WBC: peripheral white blood cell count; LYMP: 
peripheral blood lymphocyte count; ALB: albumin; LDH: lactate dehydrogenase; ESR: erythrocyte 
sedimentation, CRP: C-reactive protein; KL-6: Krebs von den Lungen-6; GGO: mean ground-glass 
opacity score per lung-lobe field.

Fig. 1. Independent risk factors of death within 6 months.
In the multivariable model, candidate variables for inclusion included age (16-53, >53 years), disease 
course (0-1, >1 month), heliotrope sign, skin ulcers, arthritis, fever, RPILD, KL-6 (0-1200, >1200U/
ml), WBC (0-7, >7x109/L),  LYMP (0-0.6, >0.6x109/L), albumin (0-33, >33), ferritin (0-600, >600ng/
ml), LDH (0-500, >500U/L), ESR (0-30, >30mm/h), CRP (0-5, >5mg/L), anti-Ro52, GGO (0-2, >2), 
prophylactic use of SMZ Co, five-category treatment regimen.
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For patients with RPILD, Group E had 
a higher GGO score, PhGA score, and 
mortality. The rate of remission and se-
vere infection were not significantly dif-
ferent between five groups. After adjust-
ed by GGO and PhGA scores, the risk of 
mortality in Group B, C, D and E were 
0.826 times (95% CI, 0.114–5.987, 
p=0.850), 9.452 times (95% CI, 1.397–
63.935, p=0.021), 4.653 times (95% 
CI, 0.413–52.370, p=0.213) and 6.980 
times (95% CI, 1.687–28.887, p=0.007) 
compared with Group A (Fig. 3).

Discussion
Reducing mortality of patients with 
anti-MDA5-DM poses a tremendous 
challenge to the rheumatology society. 
The predictors for prognosis may help 
physicians select optimal treatments. 
Our study suggest that advanced age, 
skin ulcer, lymphopenia, anti-Ro52 an-
tibody and higher levels of LDH, CRP 
and GGO score incease the risk of early 
death for MDA5-DM, while prophy-
lactic use of SMZ Co is protective. For 
patients without RPILD, both double 
combinations and triple combinations 
are effective and safe. In contrast, im-

proved outcomes may be achieved in 
patients with RPILD with aggressive 
therapy with combined immunosup-
pressants.
A Japanese study has demonstrated that 
a triple combination of high-dose GC 
with CYC and CNI significantly may 
improve the prognosis of patients (14), 
but this study did not directly compare 
the efficacy of different combination 
regimens. Our conclusions are consist-
ent with the Japanese study in that a tri-
ple combination of GC with CYC and 
CNI is effective in patients with and 
without RPILD with respect to reduc-
ing mortality and increasing remission 
rate. Nonetheless, this triple regimen 
was not superior to the combination of 
GC, tofacitinib and CNI. For patients 
with RPILD, the risk of mortality in 
Group C, D and E was increased com-
pared to Group A. However, the differ-

ence between Group A and D was not 
significant, possibly due to the small 
number of cases in Group D. Given that 
both Group A (GC+CYC+CNI) and B 
(GC+TOF+CNI) have better perfor-
mance than other groups, it is reason-
able to hypothesize that the combina-
tion of immunosuppressive therapy 
and anti-inflammatory therapy may 
improve the short-term prognosis for 
anti-MDA5-DM patients.
Infection was the second leading cause 
of early death in our study. Prophylac-
tic use of SMZ Co was a protective 
factor for early mortality in our study, 
which may be attributed by its efficacy 
in preventing infection. Based on these 
results, we strongly recommend the 
prophylactic use of SMZ Co in patients 
with anti-MDA5-DM.
The effects of IVIG on the short-time 
prognosis are controversial. A study 

Table III. Outcomes of five groups at 6th month based on stratified RPILD.

 A (n=68) B (n=33) C (n=28) D (n=30) E (n=55) p-value

Non-RPILD, n 37  23  18  23  27  –
Death, n (%) 6  (16.2) 3  (13.0) 4  (22.2) 4  (17.4) 7  (25.9) 0.797
Remission, n (%) 24  (64.9) 18  (78.3) 11  (61.1) 15  (65.2) 13  (48.1) 0.288
Severe infection, n (%) 6  (16.2) 3  (13.0) 4  (22.2) 6  (26.1) 4  (14.8) 0.775
RPILD, n 31  10  8  5  27
Death, n (%) 9  (29.0) 2  (20.0) 5  (62.5) 2  (40.0) 21  (77.8) <0.001
Remission, n (%) 16  (51.6) 5  (50.0) 3  (37.5) 2  (40.0) 5  (18.5) 0.093
Severe infection, n (%) 9  (29.0) 3  (30.0) 4  (50.0) 2  (40.0) 11  (40.7) 0.749 

A: glucocorticoid + cyclophosphamide + calcineurin inhibitor; B: glucocorticoid + tofacitinib + calcineurin inhibitor; C: glucocorticoid + cyclophospha-
mide; D: glucocorticoid + calcineurin inhibitor; E: glucocorticoid single or glucocorticoid+ other immunosuppressants; RPILD: rapidly progressive inter-
stitial lung disease.

Fig. 2. Stratified mortality of five groups within 
6 months.

Fig. 3. Risk of mortality in different groups compared with Group A.
No significant difference was found in age, gender, disease duration, LYMP, albumin, ferritin and LDH 
between five groups both for patients with and without RPILD. For patients with RPILD, Group E had 
higher GGO and PhGA scores. The OR was adjusted by GGO and PhGA scores.
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from our colleagues has demonstrated 
that initial treatment with IVIG may 
improve prognosis (21), but other col-
leagues in the same department did 
not reach the same conclusion (4). The 
study design and different treatments 
may be responsible for such discrep-
ancy. Our results showed that patients 
treated with IVIG had high GGO scores 
than those without IVIG, therefore, we 
did not further explore the impact of 
IVIG.
Currently, it has been well accepted that 
RPILD is predictive for global progno-
sis and warrants aggressive treatment, 
which is not contradicted with our re-
sults. In our study, RPILD was associ-
ated with higher mortality at month 6. 
Patients with RPILD had an significant-
ly advanced age, higher levels of KL-
6, LDH, serum ferritin, ESR, CRP and 
GGO score at baseline. Besides, RPILD 
was well correlated with disease activ-
ity based on PhGA. However, it was not 
an independent risk factor of 6-month 
mortality, possibly due to its correlation 
with other variates.
Previous studies have shown that anti-
Ro52 is a predictor for poor prognosis 
for anti-MDA5-DM patients (4, 22), 
consistently with our finding that anti-
Ro52 was an independent risk factors 
of 6-month mortality.
The correlation of high-level serum fer-
ritin and KL-6 with poor prognosis in 
anti-MDA5-DM (2, 4) have been re-
ported by other groups, however, we 
did not find such significant correlation. 
Bivariate correlation analysis reveals a 
close correlation between ferritin with 
LDH and albumin. Similarly, KL-6 
level is correlated with GGO scores. 
Therefore, ferritin and KL-6 are not 
considered as independent risk factors 
for short-term mortality.
Lyu et al. demonstrate that ages and in-
creased Surfactant protein D (SPD) are 
prognostic for predicting 3-month mor-
tality in patients with MDA5-ILD (23). 
In our study, advanced age is an inde-
pendent risk factor of 6-month death. 
We did not explore the impact of SPD 
as the values are unavailable for most 
patients. 
To the best of our knowledge, this is a 
real-world study including a large num-
ber of newly onset anti-MDA5-DM pa-

tients, and we expect that our findings 
may help clinician to make a prompt 
decision for optimal treatments in order 
to reduce early death of these patients.
The study also has some limitations. It 
is a single centre study, retrospective, 
and the follow-up period is relatively 
short. As it was not a randomised con-
trolled clinical study, the caution should 
be taken when interpreting the results. 
More studies are needed to confirm our 
findings.
In conclusion, our study explores 
the risk factors of early death in anti-
MDA5-DM patients, and confirms that 
agressive treatment may improve the 
short-term prognosis of anti-MDA5-
DM with RPILD. These novel find-
ings may help clinicians make prompt 
decision for optimal treatment for anti-
MDA5-DM patients.

References
  1. HAMAGUCHI Y, KUWANA M, HOSHINO K et 

al.: Clinical correlations with dermatomyosi-
tis-specific autoantibodies in adult Japanese 
patients with dermatomyositis: a multicenter 
cross-sectional study. Arch Dermatol 2011; 
147: 391-8. https://

 doi.org/10.1001/archdermatol.2011.52
  2. GONO T, SATO S, KAWAGUCHI 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-MDA5 
antibody-positive dermatomyositis. Rheuma-
tology (Oxford) 2012; 51: 1563-70. 

 https://doi.org/10.1093/rheumatology/kes102
  3. LI J, LIU Y, LI Y et al.: Associations between 

anti-melanoma differentiation-associated 
gene 5 antibody and demographics, clini-
cal characteristics and laboratory results of 
patients with dermatomyositis: A systematic 
meta-analysis. J Dermatol 2018; 45: 46-52. 

 https://doi.org/10.1111/1346-8138.14092
  4. YANG Q, LI T, ZHANG X et al.: Initial pre-

dictors for short-term prognosis in anti-mel-
anoma differentiation-associated protein-5 
positive patients. Orphanet J Rare Dis 2021; 
16: 58. 

 https://doi.org/10.1186/s13023-021-01705-8
  5. YOU H, WANG L, WANG J et al.: Time-de-

pendent changes in RPILD and mortality 
risk in anti-MDA5+ DM patients: a cohort 
study of 272 cases in China. Rheumatology 
(Oxford) 2023; 62: 1216-26. 

 https://doi.org/10.1093/rheumatology/keac450
  6. CAVAGNA L, MELONI F, MEYER A et al.: 

Clinical spectrum time course in non-Asian 
patients positive for anti-MDA5 antibodies. 
Clin Exp Rheumatol 2022; 40: 274-83. https://

 doi.org/10.55563/clinexprheumatol/di1083
  7. LI Y, GAO X, LI Y et al.: Predictors and mor-

tality of rapidly progressive interstitial lung 
disease in patients with idiopathic inflam-
matory myopathy: a series of 474 patients. 
Front Med (Lausanne) 2020; 7: 363. 

 https://doi.org/10.3389/fmed.2020.00363
  8. SATO S, HOSHINO K, SATOH T et al.: RNA 

helicase encoded by melanoma differenti-
ation-associated gene 5 is a major autoan-
tigen in patients with clinically amyopathic 
dermatomyositis: Association with rapidly 
progressive interstitial lung disease. Arthritis 
Rheum 2009; 60: 2193-200. 

 https://doi.org/10.1002/art.24621
  9. SHEN N, ZHOU X, JIN X et al.: MDA5 expres-

sion is associated with TGF-beta-induced 
fibrosis: potential mechanism of interstitial 
lung disease in anti-MDA5 dermatomyositis. 
Rheumatology (Oxford) 2022; 62: 373-83. 

 https://doi.org/10.1093/rheumatology/keac234
10. VUILLARD C, PINETON DE CHAMBRUN M, 

DE PROST N et al.: Clinical features and out-
come of patients with acute respiratory fail-
ure revealing anti-synthetase or anti-MDA-5 
dermato-pulmonary syndrome: a French mul-
ticenter retrospective study. Ann Intensive 
Care 2018; 8: 87. 

 https://doi.org/10.1186/s13613-018-0433-3
11. ROMERO-BUENO F, DIAZ DEL CAMPO P, 

TRALLERO-ARAGUAS E et al.: Recommen-
dations for the treatment of anti-melanoma 
differentiation-associated gene 5-positive 
dermatomyositis-associated rapidly progres-
sive interstitial lung disease. Semin Arthritis 
Rheum 2020; 50: 776-90. https://

 doi.org/10.1016/j.semarthrit.2020.03.007
12. CHEN Z, WANG X, YE S: Tofacitinib in amyo-

pathic dermatomyositis-associated intersti-
tial lung disease. N Engl J Med 2019; 381: 
291-3. 

 https://doi.org/10.1056/nejmc1900045
13. KURASAWA K, ARAI S, NAMIKI Y et al.: 

Tofacitinib for refractory interstitial lung 
diseases in anti-melanoma differentiation-
associated 5 gene antibody-positive dermato-
myositis. Rheumatology (Oxford) 2018; 57: 
2114-9. https://

 doi.org/10.1093/rheumatology/key188
14. TAKANASHI S, KANEKO Y, TAKEUCHI T: 

Tofacitinib in interstitial lung disease com-
plicated with anti-MDA5 antibody-positive 
dermatomyositis: A literature review. Mod 
Rheumatol 2022; 32: 231-7. https://

 doi.org/10.1080/14397595.2021.1906505
15. TSUJI H, NAKASHIMA R, HOSONO Y et al.: 

Multicenter prospective study of the efficacy 
and safety of combined immunosuppressive 
therapy with high-dose glucocorticoid, tac-
rolimus, and cyclophosphamide in interstitial 
lung diseases accompanied by anti-melano-
ma differentiation-associated gene 5-positive 
dermatomyositis. Arthritis Rheumatol 2020; 
72: 488-98. 

 https://doi.org/10.1002/art.41105
16. MAMMEN AL, ALLENBACH Y, STENZEL W 

et al.: 239th ENMC International Workshop: 
Classification of dermatomyositis, Am-
sterdam, the Netherlands, 14-16 December 
2018. Neuromuscul Disord 2020; 30: 70-92. 

 https://doi.org/10.1016/j.nmd.2019.10.005
17. BOHAN A, PETER JB: Polymyositis and     

dermatomyositis (first of two parts). N Engl J 
Med 1975; 292: 344-7. https://

 doi.org/10.1056/nejm197502132920706
18. KAZEROONI EA, MARTINEZ FJ, FLINT A 

et al.: Thin-section CT obtained at 10-mm 
increments versus limited three-level thin-



252 Clinical and Experimental Rheumatology 2024

Predictors of prognosis and treatment for anti-MDA5-DM / L. Liu et al.

section CT for idiopathic pulmonary fibrosis: 
correlation with pathologic scoring. AJR Am 
J Roentgenol 1997; 169: 977-83. 

 https://doi.org/10.2214/ajr.169.4.9308447
19. SATO S, HIRAKATA M, KUWANA M et al.: 

Autoantibodies to a 140-kd polypeptide, 
CADM-140, in Japanese patients with clini-
cally amyopathic dermatomyositis. Arthritis 
Rheum 2005; 52: 1571-6. 

 https://doi.org/10.1002/art.21023
20. MILLER FW, RIDER LG, CHUNG YL et al.: 

Proposed preliminary core set measures for 
disease outcome assessment in adult and ju-
venile idiopathic inflammatory myopathies. 
Rheumatology (Oxford) 2001; 40: 1262-73. 
https://

 doi.org/10.1093/rheumatology/40.11.1262
21. WANG LM, YANG QH, ZHANG L et al.: Intra-

venous immunoglobulin for interstitial lung 
diseases of anti-melanoma differentiation-
associated gene 5-positive dermatomyositis. 
Rheumatology (Oxford) 2022; 61: 3704-10. 

 https://doi.org/10.1093/rheumatology/keab928
22. XU A, YE Y, FU Q et al.: Prognostic values of 

anti-Ro52 antibodies in anti-MDA5-positive 
clinically amyopathic dermatomyositis asso-
ciated with interstitial lung disease. Rheuma-
tology (Oxford) 2021; 60: 3343-51. 

 https://doi.org/10.1093/rheumatology/keaa786
23. LYU W, ZHOU Y, ZHUANG Y et al.: Surfactant 

protein D is associated with 3-month mortality 
of anti-MDA5 antibody-interstitial lung dis-
ease. Clin Exp Rheumatol 2020; 38: 1068-74.


