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Objective: Clinical characterization of lipid metabolism in untreated patients with anti- 
melanoma differentiation-associated gene 5 antibodies-positive (anti-MDA5+).
Methods: Body-mass index (BMI), autoantibodies, lipid levels, and serum ferritin levels in 
57 anti-MDA5+ patients were determined in the Department of Rheumatology and 
Immunology of the Second Affiliated Hospital of Chongqing Medical University.
Results: Plasma high-density lipoprotein (HDL) and apolipoprotein A1 (ApoA1) levels 
were significantly lower in deceased group than in the survival group (P < 0.05). Plasma 
levels of HDL and ApoA1 were significantly lower in patients who were simultaneously 
anti-MDA5+ and anti-Ro-52+ than in patients who were anti-MDA5+ alone (P < 0.05). 
Plasma levels of total cholesterol, low-density lipoprotein, HDL, and ApoA1 were signifi-
cantly decreased in patients with high levels of serum ferritin compared with patients with 
low levels (P < 0.05). There were no significant differences in blood lipid levels between 
patients grouped according to BMI.
Conclusion: 1) HDL and ApoA1 levels are important indicators of poor prognosis in anti- 
MDA5+ patients; 2) Dysregulated lipid metabolism in anti-MDA5+ patients is closely 
associated with anti-Ro-52 antibody and ferritin levels but independent of BMI; 3) HDL 
involvement in inflammation and immune regulation merits close attention by 
rheumatologists.
Keywords: anti-melanoma differentiation-associated gene 5 antibodies, anti-Ro-52 
antibody, lipid, high-density lipoprotein, apolipoprotein A1

Introduction
Polymyositis (PM) and dermatomyositis (DM) are severe chronic autoimmune 
diseases, characterized by muscle weakness and cutaneous lesions. In 2005, Sato 
et al1 first detected autoantibodies to a protein with a molecular weight of 140 kD 
in patients diagnosed with clinically amyopathic dermatomyositis. In 2009, Sato’s 
team further identified that this protein was anti-melanoma differentiation- 
associated gene 5 (MDA5) antibody.2 In addition to the typical skin lesions 
seen in anti-MDA5+ patients, such as V-sign, shawl sign, Gottron sign, skin 
ulcers,3 and subcutaneous calcification,4 rapidly progressive interstitial lung dis-
ease (RP-ILD),5,6 as well as high inflammation status7 has received increasing 
attention for its association with poor prognosis and high mortality.8,9

Recent studies have confirmed the close relationship between inflammation and 
dysregulated lipid metabolism.10 Raouf et al reported that total serum lipids were 
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altered in patients with PM/DM compared to healthy indi-
viduals, which indicated the crucial role of lipid changes in 
muscle performance and inflammation.11 However, there are 
no studies on the characteristics of lipid metabolism in anti- 
MDA5+ patients. In this study, 57 anti-MDA5+ patients in 
our hospital were assessed. The characteristics of their lipid 
metabolism were explored to increase the understanding of 
anti-MDA5+ dermatomyositis among rheumatologists, thus 
providing useful scientific guidance for clinical use.

Methods
From September 2015 to September 2020, patients who 
were positive for anti-MDA5 antibodies of myositis- 
specific autoantibodies were recruited in this study. Fifty- 
seven anti-MDA5+ patients were all inpatients of the 
Second Affiliated Hospital of Chongqing Medical 
University (Chongqing, China) with complete clinical 
information. The diagnosis was based on the 2017 idio-
pathic inflammatory myopathies criteria.12 According to 
the Declaration of Helsinki, all patients were informed and 
consented to the publication of the data. This study was 
approved by the Ethics Committee of the Second 
Affiliated Hospital of Chongqing Medical University.

Height, weight and body-mass index (BMI) of all 57 
anti-MDA5+ patients were measured and calculated; 
plasma triglyceride, total cholesterol, high-density lipopro-
tein (HDL), low-density lipoprotein (LDL), apolipoprotein 
A1 (ApoA1), ApoB and ApoE levels were determined by 
biochemical methods; serum ferritin levels were measured 
by chemiluminescence; anti-MDA5 and anti-Ro-52 anti-
bodies were measured by immunoblotting test using an 
OMRMUN assay kit (EUROIMMUN, Beijing, China).

The 57 anti-MDA5+ patients were divided into different 
groups according to disease outcome, BMI, presence of anti- 
Ro-52 antibody and serum ferritin level. The lipid metabo-
lism characteristics in each group of patients were compared.

Statistical Analysis
All analyses were performed using SPSS 19.0 (IBM, 
Armonk, NY, USA), results are coincident with normal 
distribution and presented as means ± SD. Student’s t-test 
were used to compare two groups and P < 0.05 indicated 
a significant difference. Multiple comparisons were 
assessed by one-way ANOVA with Bonferroni correction; 
P < 0.05 was considered significant.

Results
Basic Information
There were 57 anti-MDA5+ patients, of whom 24 were male 
and 33 were female (male-to-female ratio of 1:1.375). Age 
of onset was 50.97 ± 12.84 years (50.96 ± 11.36 years for 
males and 50.97 ± 13.99 years for females).

Comparison of Blood Lipid Levels 
According to Outcome
The 57 anti-MDA5+ patients were comprised of 44 in the 
survival group and 13 in the deceased group. The results 
showed that HDL and ApoA1 levels were significantly 
lower in patients in the deceased group than in patients in 
the survival group, and the difference was statistically sig-
nificant. The HDL levels in the deceased and survival groups 
were 0.70 ± 0.11 and 1.02 ± 0.26 mmol/L, respectively; the 
ApoA1 levels in the two groups were 0.98 ± 0.24 and 1.19 ± 
0.29 g/L, respectively. The plasma levels of triglycerides, 
total cholesterol, LDL, ApoB and ApoE did not differ sig-
nificantly between the two groups of patients (Table 1).

Comparison of Blood Lipid Levels 
According to BMI
The 57 anti-MDA5+ patients were divided into three groups 
according to BMI: <18.5 (n = 15), 18.5–24.9 (n = 35) and 
≥25 (n = 7). Plasma triglycerides, total cholesterol, HDL, 
LDL, ApoA1, ApoB, and ApoE in the three groups of 

Table 1 Lipid Levels in 57 Anti-MDA5+ Patients Grouped by Outcome

Deceased Group (n = 13) Survival Group (n = 44) P value

Triglycerides (mmol/L) 1.81±0.82 1.76±0.81 0.86

Total cholesterol (mmol/L) 3.64±0.87 3.97±1.01 0.29

High-density lipoprotein (mmol/L) 0.70±0.11 1.02±0.26 <0.001
Low-density lipoprotein (mmol/L) 1.75±0.79 2.22±0.80 0.07

Apolipoprotein A1 (g/L) 0.98±0.24 1.19±0.29 0.02
Apolipoprotein B (g/L) 1.08±0.47 0.94±0.33 0.24

Apolipoprotein E (mg/L) 43.41±9.19 40.01±8.97 0.24
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patients were compared separately. Although there was 
a trend for HDL, LDL, and ApoA1 to increase with increased 
BMI, no statistical differences were observed among the 
three groups of patients for all indicators (Table 2).

Comparison of Blood Lipid Levels Based 
on Anti-Ro-52 Antibody Status
The 57 anti-MDA5+ patients included 38 anti-Ro-52+ and 
19 anti-Ro-52− patients. Plasma HDL and ApoA1 levels 
were significantly lower in anti-MDA5+/anti-Ro-52+ 

patients than in anti-MDA5+ patients alone, and the differ-
ences were statistically significant. The HDL levels in 
anti-MDA5+/anti-Ro-52+ patients and in anti-MDA5+ 

patients were 0.86 ± 0.27 and 1.13 ± 0.18 mmol/L, respec-
tively; ApoA1 levels were 1.07 ± 0.27 and 1.29 ± 0.26 g/ 
L, respectively. Triglyceride, total cholesterol, LDL, 
ApoB, and ApoE levels were not significantly different 
between the two groups of patients (Table 3).

Comparison of Blood Lipid Levels 
According to Ferritin Levels
The 57 anti-MDA5+ patients were divided into three 
groups according to their serum ferritin levels: 0–500 
ng/mL (n = 20, group 1), 500–1000 ng/mL (n = 15, 
group 2) and 1000–1500 ng/mL (n = 22, group 3). The 
total cholesterol levels in group 3 patients (3.39 ± 0.86 

mmol/L) were significantly lower compared with group 
1 (4.21 ± 1.04 mmol/L) and group 2 (4.21 ± 0.81 mmol/ 
L) (Figure 1B, *P < 0.05). As serum ferritin levels 
increased, HDL levels decreased (group 1: 1.21 ± 0.19 
mmol/L, group 2: 0.99 ± 0.15 mmol/L, group 3: 0.69 ± 
0.11 mmol/L, Figure 1C, *P < 0.05). The LDL levels in 
group 3 patients (1.66 ± 0.69 mmol/L) were also lower 
than those of group 1 (2.33 ± 0.65 mmol/L) and group 2 
(2.51 ± 0.91 mmol/L), and the difference was statisti-
cally significant (Figure 1D, *P < 0.05). In addition, 
ApoA1 levels were lowest in group 3 patients (group 1, 
1.36 ± 0.24 mmol/L; group 2, 1.13 ± 0.18 mmol/L; 
group 3, 0.95 ± 0.25 mmol/L; Figure 1E, *P < 0.05). 
There were no significant differences in the levels of 
triglycerides (Figure 1A), ApoB (Figure 1F) or ApoE 
(Figure 1G) among the three groups.

Discussion
The poor outcome and high mortality of patients with anti- 
MDA5+ inflammatory myopathies have received increas-
ing attention, and current research is predominantly 
focused on interstitial pneumonia.5,6 Autoimmune diseases 
often combine with disorders of lipid metabolism,13 but 
lipid metabolism in patients with anti-MDA5+ inflamma-
tory myopathies has not been reported to date. In this 
study we set out, for the first time, to characterize lipid 

Table 2 Lipid Levels in 57 Anti-MDA5+ Patients Grouped by BMI

BMI < 18.5 (n = 15) 18.5 ≤ BMI < 25 (n = 35) BMI ≥ 25 (n = 7) P value

Triglycerides (mmol/L) 2.00±1.11 1.69±0.62 1.74±0.92 0.45
Total cholesterol (mmol/L) 3.93±0.92 3.77±0.95 4.46±1.22 0.24

High-density lipoprotein (mmol/L) 0.88±0.29 0.96±0.26 1.06±0.30 0.36

Low-density lipoprotein (mmol/L) 2.06±1.05 2.06±0.72 2.51±0.71 0.41
Apolipoprotein A1 (g/L) 1.10±0.38 1.15±0.26 1.20±0.17 0.73

Apolipoprotein B (g/L) 1.01±0.46 0.95±0.35 1.03±0.25 0.78

Apolipoprotein E (mg/L) 44.27±12.52 39.18±6.79 41.36±9.63 0.19

Table 3 Lipid Levels in Anti-Ro-52+ and Anti-Ro-52− Patients

MDA5+/Anti-Ro-52+ (n = 38) MDA5+/Anti-Ro-52− (n = 19) P value

Triglycerides (mmol/L) 1.86±0.79 1.60±0.83 0.24

Total cholesterol (mmol/L) 3.78±1.02 4.13±0.90 0.21
High-density lipoprotein (mmol/L) 0.86±0.27 1.13±0.18 <0.001

Low-density lipoprotein (mmol/L) 2.06±0.86 2.22±0.72 0.49

Apolipoprotein A1 (g/L) 1.07±0.27 1.29±0.26 0.006
Apolipoprotein B (g/L) 0.98±0.38 0.96±0.36 0.81

Apolipoprotein E (mg/L) 40.12±8.76 42.12±9.72 0.44
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metabolism in anti-MDA5+ patients with the aim of dee-
pening the understanding of this disease.

Based on a patient-by-patient comparison according to 
outcome, patients in the deceased group were found to be 
more likely to have decreased HDL and ApoA1 compared 
to the survival group. Our study confirmed for the first 
time that HDL and ApoA1 levels are strongly associated 
with poor prognosis in anti-MDA5+ patients, suggesting 
that lipid levels in these patients are an indicator that 
cannot be ignored by rheumatologists.

To further explore the causes of dysregulated lipid 
metabolism in anti-MDA5+ patients, we performed the 
following analyses. First of all, we grouped the 57 anti- 
MDA5+ patients according to their BMI and found that 
there were no significant differences in lipid levels among 
the patients. Although a large number of studies have 
reported14,15 that BMI correlates with lipid levels, we did 
not observe this in anti-MDA5+ patients.

Moreover, in our previous study,16 we found that 
patients who were both anti-MDA5+ and anti-Ro-52+ were 
more likely to develop serious complications such as RP- 
ILD, subcutaneous emphysema, and dysphagia, resulting in 
higher mortality. In addition, Bauhammer et al17 also 
reported a worse response to immunosuppression in patients 
with anti-synthetase syndrome when anti-Ro-52 antibodies 
were present. These studies strongly suggest an important 
role for anti-Ro-52 antibody in dermatomyositis. In this 
study, we compared patients according to whether they 
were also positive for anti-Ro-52 antibodies. Interestingly, 
HDL and ApoA1 levels were significantly reduced in 

patients who were both anti-MDA5+ and anti-Ro-52+ com-
pared with patients who were anti-MDA5+ alone. We estab-
lished for the first time that lipid metabolism in patients 
who were anti-MDA5+ was affected by anti-Ro-52 antibo-
dies, but the specific mechanism for this effect needs more 
fundamental research.

Finally, our data revealed that plasma total cholesterol, 
LDL, HDL, and ApoA1 levels decreased to varying degrees 
as serum ferritin levels increased. We showed, for the first 
time, that lipid levels in anti-MDA5+ patients were nega-
tively correlated with serum ferritin. Recent reports have 
been showed that dyslipoproteinemia is a common feature 
in dermatomyositis patients.11,18 Nevertheless, the underly-
ing mechanisms of abnormal lipid profiles in untreated 
patients with anti-MDA5+ still remain unknown. We con-
sider the following three reasons from limited evidence. 
First of all, it is well known that ferritin is an important 
indicator of the response to inflammation. The level of 
serum ferritin was increased when the body is under inflam-
matory circumstances. Krawczyk et al19 pointed out that 
iron is a potent inducer of reactive oxygen species, which 
have been found to increase the activity of hormone- 
sensitive lipase activity. Jarc et al20 also demonstrated that 
hormone-sensitive lipase would further promote fat mobili-
zation and increase lipolysis, thereby providing energy to 
peripheral tissue cells during inflammation, this eventually 
resulted in dyslipidaemia. It might be an important reason 
why lipids were decreased in anti-MDA5+ patients. 
Secondly, lipid levels were affected by antibodies directly. 
In other rheumatic diseases, such as antiphospholipid 

Figure 1 Lipid levels in patients grouped by serum ferritin levels. The levels of triglycerides (A), total cholesterol (B), high-density lipoprotein (C), low-density lipoprotein 
(D), apolipoprotein A1 (E), apolipoprotein B (F) and apolipoprotein E (G) were analyzed. 57 anti-MDA5+ patients were divided into three groups according to the serum 
ferritin levels (serum ferritin<500 ng/mL, 500≤serum ferritin<1000 ng/mL, 1000≤serum ferritin≤1500 ng/mL, respectively). *<0.05.
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antibody syndrome (APS), have shown the cross reactions 
between lipids and anti-β2G antibody. As serum lipopro-
teins contain phospholipids, they may become a potential 
target for antiphospholipid antibodies.21 We should point 
out that this conclusion mentioned above is based on the 
studies from APS patients. Further fundamental research is 
needed to clarify whether or not anti-MDA5 antibodies is 
related to lipid levels. Thirdly, in dermatomyositis and 
polymyositis patients, the necrotic muscle tissue would be 
further replaced by fat, which may affect the level of plasma 
lipids. However, muscle lesions were relatively mild in anti- 
MDA5+ patients. Therefore, the possibility of this affecting 
lipids is small.

Our data indicated that dyslipidemia in untreated patients 
with anti-MDA5+ were dominated by HDL and ApoA1 
(ApoA1 is the main protein component of HDL). 
Intriguingly, similar studies have also been reported. In dia-
betic patients, poorly controlled diabetic subjects have lower 
HDL compared to the well-controlled diabetic patients.22 

Meanwhile, HDL of the subjects with diabetic nephropathy 
have lower levels of HDL compared to the diabetic patients 
without diabetic nephropathy.23 These findings were consid-
ered to be associated with increased inflammatory burden. 
Besides, our study confirmed that HDL was strongly asso-
ciated with poor prognosis in anti-MDA5+ patients. Current 
studies suggested that HDL, in addition to being associated 
with cardiovascular events, is also involved in immune mod-
ulation. Norata et al24 reported that HDL could affect antigen 
presentation functions in macrophages as well as B and T cell 
activation by modulating cholesterol bioavailability in the 
lipid rafts. Sphingosine-1 phosphate, a major active sphingo-
lipid carried by HDL, could also modulate the function of 
macrophage and lymphocyte. Meanwhile, HDL is also a key 
modulator of inflammatory response in macrophages. 
Mendez et al25 mentioned that HDL could promote the efflux 
of free cholesterol from macrophages, which inhibiting the 
LPS-induced inflammatory response in macrophages. HDL 
replacement therapy has been a new strategy of sepsis 
research.26 It has been proved that the level of HDL posi-
tively correlated with survival rates in septic patients.27 Gono 
et al28 even proposed that anti-MDA5+ DM may be a type of 
macrophage activation syndrome mainly in the skin and 
lungs because of the increased serum ferritin, IL-1β, IL-6 
and IL-18. Taking the above aspects into consideration, we 
believe that the low levels of HDL induced by inflammation 
could not reverse the activation of macrophages, resulting in 
the poor prognosis of anti-MDA5+ patients to some extent.

In summary, this study explores the clinical features of 
lipid metabolism in untreated patients with anti-MDA5 
antibody-positive, deepening the understanding of this dis-
ease and providing a reliable basis for follow-up studies.
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