
Page 1/14

The correlation between Ro-52 antibody and
interstitial lung disease in dermatomyositis
Xiaojing Xing  (  xingxiaojing1985@163.com )

Chinese PLA General Hospital https://orcid.org/0000-0002-6567-5581
Anqi Li 

Chinese PLA General Hospital
Yonghong Hao 

Chinese PLA General Hospital
Chengxin Li 

Chinese PLA General Hospital

Research article

Keywords: Dermatomyositis, Antibody Ro-52, Interstitial lung disease

Posted Date: February 11th, 2020

DOI: https://doi.org/10.21203/rs.2.23195/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.2.23195/v1
mailto:xingxiaojing1985@163.com
https://orcid.org/0000-0002-6567-5581
https://doi.org/10.21203/rs.2.23195/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/14

Abstract
Background  Recent studies have shown that Ro-52 antibody is associated with interstitial lung
disease(ILD) in children with dermatomyositis(DM) and with the degree of disease severity. Moreover, we
found that 50% or more cases of adult patients with DM tested positive for antibody Ro-52. Here, we
analyzed the correlation between antibody Ro-52 and ILD in inpatients with DM. Objective To explore the
correlation between Ro-52 antibody and ILD of DM.

Methods A total of 153 patients with DM were collected, who met the classi�cation criteria of idiopathic
in�ammatory myositis. Immunoblotting was used to detect 16 myositis-speci�c autoantibodies (MSAs)
and myositis-associated autoantibodies (MAAs) from patient serum samples. High-resolution computed
tomography (HRCT) was used to calculate the ILD severity score, and the tumors were screened. The
clinical data and CT scores were analyzed retrospectively. 

Results Our data showed that antibodies of Ro-52 and MDA5 were risk factors for ILD development in
patients with DM. Antibody Ro-52 was the most commonly occurring (52.9%) antibody in DM patients.
The presence of Ro-52 in DM patients strongly suggested the possibility for the occurrence of ILD
(86.4%). The severity of Ro-52-positive cases was higher than that of the Ro-52-negative cases.Ro-52
may increase the incidence of ILD when combined with other antibodies of PM-Scl75, PM-Scl100, TIF1-
𝛾,Mi-2β,and MDA5.

Conclusions The occurrence of ILD is highly likely in patients with DM having the antibody Ro-52.
Thus, Ro-52 is a risk factor for ILD in DM.

Background
Dermatomyositis (DM) is an autoimmune connective tissue disease involving the skeletal system,
muscle, skin, lungs, and other organs. It is mainly manifested through symmetrical in�ammatory
myopathy of the proximal extensors of the extremities and speci�c skin lesions. DM has a high mortality
rate and the main factors affecting its prognosis include secondary infection, interstitial lung disease
(ILD), and malignant tumors [1]. Previous studies suggest the incidence of ILD in DM is 19.9–78% [2].
Recent studies have found that myositis-speci�c autoantibodies (MSAs) and myositis-associated
autoantibodies (MAAs) have a certain predictive value in DM prognosis [3]. For example, antibody human
transcription intermediary factor 1 𝛾 (anti-TIF1-𝛾) is closely related to adult DM with malignant tumors
[4–5]. Anti-melanoma differentiation-related gene 5 (Anti-MDA5) antibody is expressed with DM patients,
who with rapidly progressive ILD and has a high mortality [6]. Anti-Histidyl-transfer (t) RNA synthetase
antibody was found in 15–30% of patients with DM who were more prone to ILD [7]. Recent studies have
shown that antibody Ro-52 is associated with ILD in children with DM, and with the degree of severity of
the disease [8]. Our group also found that nearly 50% of adult patients with DM tested positive for
antibody Ro-52. This study will analyze the correlation between antibody Ro-52 and ILD in DM inpatients
at the �rst medical center of PLA General Hospital, from 2016 to date.
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Methods
Patients

Our study retrospectively collected all DM patients in the inpatient department, from March 1, 2016 to
September 30, 2019, at the �rst medical center of PLA General Hospital, Beijing, China. A total of 153 DM
patients with TIF1γ antibody were selected and analyzed. All the patients met the classi�cation criteria of
idiopathic in�ammatory myositis (IIMs) in 2017- EULAR/ACR [9], excluding polymyositis, the overlap
syndrome, inclusion body myositis and muscular dystrophy, metabolism-related myopathy, and drug-
related myopathy and the patients whose age at onset < 18 years.

 

Clinical data collection

 

The age and sex, follow up time, main symptoms, important physical signs, and abnormal laboratory
indicators included lactate dehydrogenase (LDH), creatine kinase (CK). Complications included tumors
and ILD. High-resolution computed tomography (HRCT) was used to con�rm ILD, and the tumors were
screened using serum tumor markers, systemic super�cial lymph node ultrasound, abdominal
enhancement magnetic resonance imaging (MRI), nasopharyngeal endoscopy, gynecological ultrasound,
gastrointestinal endoscopy, and/or systemic positron emission tomography–computed tomography
(PET-CT) . Sixteen types and level of MSAs and MAAs were collected: MAAs (including antibodies PM-
Scl75, PM-Scl100, SRP, Ku, and Ro-52); Histidyl-transfer (t)RNA synthetase antibody (including antibodies
Jo-1, PL-7, PL-12, EJ, and OJ); MSAs (including antibodies MDA-5, TIF1-𝛾, NXP2, Mi-2α, Mi-2β, and SAE1).

 

This study was approved by the Research and Ethical Review Committees of PLA General Hospital.
Informed consent was obtained from all the patients and/or their parents, according to the Declaration of
Helsinki.

 

Serum sample and methods

 

Patient serum samples available for autoantibody testing at the time of enrolment were included in the
study. Sixteen MSAs and MAAs were detected via immunoblotting. Serum (15 µL) was taken from each
patient and diluted uniformly with 1.5 mL sample buffer. The numbered side of the test strip was placed
upside down in the incubator, and 1.5 mL sample buffer was added into each incubator, incubated on the
shaking bed at room temperature (18–25 ℃) for 5 min, and then, the liquid in the incubator was
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absorbed and the diluted serum samples were added into the incubator. After incubating at room
temperature for 30 min, the �lm strips were cleaned three times with 1.5 mL buffer solution, for 5 min
each time. Then, the diluted enzyme conjugate (anti-IgG labeled with alkaline phosphatase) was added to
the incubator. After incubation at room temperature for 30 min, the buffer was cleaned three times with
1.5 mL, for 5 min each time. Then, the substrate solution (1.5 mL) was added in the incubator. After
incubation at room temperature for 10 min on a rocking bed, the �lm strips were cleaned three times with
distilled water, for one minute each time. Finally, the test strip was placed in the result determination
template, and the result was judged by visual inspection or using the EUROLineScan program (3.2.1) after
air drying.

 

ILD severity score in patients with DM

 

HRCT score: The classical six-point method was used to calculate the HRCT score, as described below.
The lung structure was divided into six regions: upper left, upper right, middle left, middle right, lower left,
and lower right. The upper region was the tracheal carina, the lower region was the pulmonary vein, and
the rest was the middle lung. Pulmonary structural changes and scores included: (1) attenuation of
normal signals, with a score of 1; (2) ground glass changes without bronchiectasis, with a score of 2; (3)
consolidation without bronchiectasis, with a score of 3; (4) ground glass changes with bronchiectasis,
with a score of 4; (5) consolidation with bronchiectasis; (6) alteration of lung honeycomb, with a score of
6. The six regions were independent of each other, with 5% as the unit. The range of abnormal images
involving the lungs was estimated separately, and then multiplied by the corresponding scores. Next, the
average of the six regions was taken as the �nal HRCT score of the patients [10].  Finally, the scores for
normal HRCT = 0, minor change ILD = 0–1, moderate change ILD = 1–3, and severe change ILD = 3–6.
Two specialists, who have been engaged in imaging work for 5 years, completed the evaluation of HRCT,
and the HRCT scores of these two doctors were averaged.

 

Statistical analysis

For binary data group comparisons, χ2 or Fisher's exact tests were used. Comparisons of continuous data
were made using the Student's t-test. Risk factors were analyzed via logistic regression. The relationship
between ILD severity and antibody Ro-52 was analyzed using the nonparametric method. A P-value <
0.05 was considered signi�cant.

Results

Patient characteristics



Page 5/14

This study retrospectively analyzed 153 DM patients from March 1, 2016 to September 30, 2019 at the
inpatient department of the �rst medical center of PLA General Hospital, Beijing, China. ILD was detected
in 81 (52.9%; ILD presence group) and undetected in 72 (47.1%; ILD absence group) patients, and both the
groups had more female than male patients. There was no signi�cant difference in the ratio of men to
women between both the groups (P = 0.757). Regardless of the age at the onset or age at inclusion of DM
the patients in ILD presence group were not signi�cant with the patients in the absence group (P = 0.114
and P = 0.072, respectively). Meanwhile, the median age of the entire DM cohort was 48 years. There was
no difference in the incidence of ILD between patients over and under the age of 48 (P = 0.675). In the
follow-up time, there was no difference between in ILD presence group and ILD absence group (P = 
0.903), the follow-up time were more than 1.5 years. Dysphagia and myalgia are common clinical
manifestations in DM patients. Our data showed that patients in the ILD-absence group were more prone
to dysphagia (P = 0.000) and patients in the ILD-presence group were more prone to myalgia (P = 0.046 ).
Elevated LDH (P = 0.234) and CK (P = 0.603) did not differ signi�cantly between the ILD-absence and
presence groups. There is no relationship between ILD and malignant tumor (P = 0.175). Among the
sixteen kinds of MSAs and MAAs, there were signi�cant differences in the antibodies Ro-52 (P = 0.000),
EJ (P = 0.030), TIF1-𝛾 (P = 0.049), Mi-2α (P = 0.001), MDA5 (P = 0.002), indicating that these antibodies
may be important factors associated with ILD development (Table 1).
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Table 1
Patient characteristics of 153 DM patients strati�ed by ILD

Patient Characteristic ILD P-
value

Total/Positive(%)

Total Absence(N = 
72)

Presence(N = 
81)

  157

Male/Female 23/49 24/57 0.757 47/106

Age at onset, mean (SD), years 42.34 ± 12.33 45.54 ± 12.46 0.114 48.24 ± 13.54

Age at inclusion, mean (S.D.),
years

47.35 ± 12.70 51.27 ± 13.83 0.072 49.45 ± 13.42

Age > 48 year(N/Y) 38/34 40/41 0.675 78/75

Follow up time, mean (S.D.),
years

1.92 ± 1.77 1.88 ± 2.03 0.903 1.90 ± 1.90

Dysphagia (N), n(%) 36(50%) 17(21%) 0.000 53(34.6%)

Myalgia (N), n(%) 64(89%) 62(76.5%) 0.046 126(82.4%)

Malignant tumor (N), n(%) 9(12.5%) 5(6.2%) 0.175 14(9.2%)

Elevated CK (N), n(%) 29(40.3%) 36(40.3%) 0.603 65(42.5%)

Elevated LDH(N), n(%) 46(63.9%) 59(72.8%) 0.234 107(68.9%)

Antibody Ro-52 (N), n(%) 11(15.3%) 70(86.4%) 0.000 81(52.9%)

Antibody PM Scl100 (N), n(%) 3(4.2%) 4(4.9%) 1.000 7(4.6%)

Antibody PM Scl75 (N), n(%) 3(4.2%) 9(11.1%) 0.196 12(7.8%)

Antibody SRP (N), n(%) 6(8.3%) 12(14.8%) 0.214 18(11.8%)

Antibody Ku(N), n(%) 4(5.6%) 5(6.2%) 1.000 8(5.9%)

Antibody Jo-1 (N), n(%) 4(5.6%) 10(12.3%) 0.241 14(9.2%)

Antibody PL-7 (N), n(%) 5(6.9%) 8(9.9%) 0.516 13(8.5%)

Antibody PL-12 (N), n(%) 1(1.4%) 3(3.7%) 0.698 4(2.6%)

Antibody EJ (N), n(%) 0(0%) 6(7.4%) 0.030 6(3.9%)

Antibody OJ (N), n(%) 0(0%) 2(2.5%) 0.498 2(1.3%)

Antibody TIF1-𝛾 (N), n(%) 20(27.8%) 12(14.8%) 0.049 37(20.9%)

Antibody Mi-2α(N), n(%) 9(12.5%) 0(0%) 0.001 9(5.9%)

Antibody Mi-2β(N), n(%) 8(11.1%) 9(11.1%) 1.000 17(11.1%)



Page 7/14

Patient Characteristic ILD P-
value

Total/Positive(%)

Antibody MDA-5(N), n(%) 9(12.5%) 27(33.3%) 0.002 36(23.5%)

Antibody SAE-1(N), n(%) 1(1.4%) 2(2.5%) 1.000 3(2.0%)

Antibody NXP-2(N), n(%) 13(18.1%) 7(8.6%) 0.085 20(13.1%)

All antibody negative(N), n(%) 12(16.7%) 0(0%) -- 12(7.8%)

Logistic regression analysis to test the in�uence factors of ILD

Then, we used dysphagia, myalgia, and antibodies Ro-52, EJ, Mi-2α, TIF1-𝛾 and MDA5 as logistic
regression variables in determining the factors in�uencing ILD in the 153 DM patients. The antibodies Ro-
52 and MDA5 were found to be risk factors for ILD development (OR = 42.411, P = 0.000; OR = 28.757, P = 
0.045; respectively), while, dysphagia was protective factors for ILD (OR = 0.182, P = 0.005), and myalgia,
antibodies EJ, TIF1-𝛾 and Mi-2α were not correlated with ILD formation (OR = 1.040E + 10, P = 0.999; OR = 
0.261, P = 0.100 and OR = 0.000, P = 0.999, respectively) (Table 2).

Table 2
Logistic regression analysis to test the in�uence factors of ILD

Variables OR 95%CI P-value

Dysphagia 0.182 0.055–0.607 0.005

Myalgia 0.454 0.171–2.202 0.493

Antibody Ro-52 42.411 13.568-140.999 0.000

Antibody EJ 1.040E + 10 0.000- 0.999

Antibody TIF1-𝛾 0.261 0.261 − 0.070 0.100

Antibody Mi-2α 0.000 0.000- 0.999

Antibody MDA-5 28.757 2.266–3.719 0.045

The difference of ILD in Ro-52 antibody negative or positive

The incidence of MSAs, MAAs, and ILD-positive cases among the 153 DM patients are shown in Table 1.
Twelve (7.8%) patients were all negative for the antibodies, and none of these twelve patients was
diagnosed with ILD. Fourteen (9.2%) patients expressed antibody Ro-52 while testing negative for the
other antibodies, and 12 among these 14 patients had ILD. 127 patients co-expressed two or more of
MSA- and/or MAA-positive. The highest rate of MSA- and MAA-positives was found in 81 (52.9%) out of
all the patients, for antibody Ro-52, and 70 (86.4%) out of these 81 patients had ILD. Meanwhile, 14 were
Ro-52 single antibody-positive, and the other 67 (82.7%) co-expressed with one or more other MSAs
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and/or MAAs (Tables 1). Since 82.7% of the patients expressed Ro-52 combined with other antibodies, it
was necessary to determine whether Ro-52 is an independent risk factor for ILD. Therefore, we analyzed
the difference in ILD between other MSA- and MAA- antibody combined with and without the Ro-52
antibody. Our results showed that Ro-52 did increase the incidence of ILD when combined with the other
antibodies, for antibodies of PM-Scl75, PM-Scl100, TIF1- 𝛾, Mi-2β and MDA5 (P = 0.018, P = 0.029, P = 
0.005, P = 0.008, P = 0.008; respectively ) (Table 3).

Table 3
The difference of ILD in Ro-52 antibody negative or positive

Positive antibodies ILD(-)/ILD(+) P-value

Total Ro-52(-) Ro-52(+)  

Antibody PM Scl75 3/1 0/8 0.018

Antibody PM Scl100 3/0 0/4 0.029

Antibody SRP 5/3 1/9 0.065

Antibody Ku 3/1 1/4 0.330

Antibody Jo-1 4/3 0/7 0.070

Antibody PL-7 4/1 1/7 0.065

Antibody PL-12 1/0 0/3 0.250

Antibody EJ 0/1 0/5 0.622

Antibody OJ 0/0 0/2 --

Antibody TIF1-𝛾 15/2 5/10 0.005

Antibody Mi-2α 8/0 1/0 --

Antibody Mi-2β 7/1 1/8 0.008

Antibody MDA-5 8/1 1/26 0.000

Antibody SAE-1 2/1 0/0 --

Antibody NXP-2 2/11 2/5 0.907

Other antibody negative 12/0 2/12 0.000

The CT score of ILD in 153 DM patients strati�ed by Ro-52 antibody

The HRCT score re�ected the severity of ILD. We evaluated and graded the CT scores of all the 153 DM
cases and found that in both Ro-52 negative and positive groups, most cases were at the minor change
of ILD (69.4% and 71.6%, respectively). Moreover, the CT scores were signi�cantly higher for the Ro-52
positive group than those for the negative group in the minor change ILD cases (P = 0.000), while no
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signi�cant difference was observed in the moderate change (P = 0.037) and severe change of ILD (P = 
0.876). According to the statistics of count data, the ILD severity of the Ro-52-positive group was
signi�cantly higher than that of the Ro-52-negative group (P = 0.000) (Table 4) .

Table 4
The CT score of ILD in 153 DM patients strati�ed by Ro-52 antibody

Patient Characteristic Ro-52 antibody P-value

Total(N = 153) Negative(N = 72) Positive(N = 81)  

Lung HRCT status     0.000

Normal HRCT, n (%) 18(25.0%) 11(3.7%)  

High resolution CT score = 0 0 0 1.000

ILD: minor change, n (%) 50(69.4%) 50(71. 6%)  

High resolution CT score(0–1), mean (S.D.) 0.088 ± 0.11 0.293 ± 0.212 0.000

ILD: moderate change, n (%) 2(2.8%) 16(19.8%)  

High resolution CT score(1–3), mean (S.D.) 1.233 ± 0.141 1.650 ± 0.622 0.370

ILD: severe change, n (%) 2(2.8%) 4(4.9%)  

High resolution CT score(3–6), mean (S.D.) 4.392 ± 1.355 4.262 ± 0.675 0.876

Discussion
With the development of the Rheumatology and Immunology Department in large hospitals in China, the
types of connective tissue diseases that are referred to the dermatology department have changed.
Patients with DM accompanied by skin manifestations are now increasingly �rst referred to dermatology.
In China, the largest hospitals have begun to fully screen MSAs and MAAs for DM patients since 2016;
hence, this study retrospectively analyzed the records of 153 inpatients with DM from March 1, 2016 to
September 30, 2019. We analyzed the positive rate of MSAs and MAAs, collected the data on the
incidence of ILD, screened for cancer, calculated the HRCT score, and analyzed the relationship between
the MSAs, MAAs, and ILD.

We found that antibodies MDA5 were risk factors for ILD formation. Our data showed that 36 (23.5%) of
the 153 DM patients expressed antibody MDA-5, and 27 out of these 36 patients had ILD. The MDA5
antibody is often associated with rapidly progressive ILD, as has been con�rmed by previous studies [11].
Also, our data showed the CT scores of MDA5 positive DM patients were higher than the negative group
(This part of the results were not show). Previous studies have found that antibodies Jo-1 and PL-7 are
the two showing the highest positive rate in the aminoacyl-trans-fer RNA synthetase antibody of DM.
Furthermore, the positive rate in patients with DM is less than 10% [12–14]. Our data also showed that
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the positive rates of antibodies Jo-1 and PL-7 were 9.2% and 8.5%, and 10 out of 14 patients had ILD for
the Jo-1 positive group and 8 out of 13 patients had ILD for the PL-7 positive group, respectively.
However, the positive rates of the other histidyl-transfer (t)RNA synthetase antibodies were relatively
lower, such as antibodies PL-12, EJ, and OJ, which were 2.6%, 3.9%, and 1.3%, respectively, similar to
previous reports [15]. Six cases of DM patients expressed with EJ antibody, all of six patients had ILD.
Thus, the suggestive effect of antibody EJ on ILD is noteworthy in DM.

We found that 81 (52.9%) of the 153 DM patients were positive for Ro-52, which had the highest rate of
occurrence among all sixteen antibodies tested, 14 (9.2%) were only Ro-52-positive. These results are
different to those from a previous study, where nearly 20% of the IIM patients only expressed the Ro-52
antibody [16]. In our study, we found that 70 (86.4%) of the 81 Ro-52-positive patients had ILD; 12 (85.7%)
of 14 only Ro-52-positive patients had ILD. Whether or not Ro-52 antibody is combined with other
antibodies, the probability of ILD was similar. The ratio of ILD was signi�cantly higher in the Ro-52-
positive than in the antibody-negative patients (15.3%). A total of 82.7% of the patients expressed Ro-52
combined with other antibodies, our study showed that Ro-52 increased the incidence of ILD when
combined with other antibodies PM-Scl75, PM-Scl100, TIF1-𝛾, Mi-2β and MDA5. Evaluation of the CT
scores of all the 153 patients showed that the ILD scores were higher for the Ro-52-positive cases than
those for the Ro-52-negative cases only in the minor change ILD group. Meanwhile, in the moderate and
severe change ILD groups, the number of Ro-52-positive patients was more than those in the Ro-52-
negative group, whereas, there was no signi�cant difference in the CT scores between both the groups.
Taken together, the overall severity of ILD was higher in the Ro-52 group than that in the non-Ro-52 group.
These results suggest that Ro-52 is a risk factor for ILD in DM.

Ro-52 was a previously neglected antibody in DM patients. The Ro family consists of the SSA/Ro
antibody, SSB/La antibody (48 KDa), and Calreticulin. SSA (Ro) antigens include two proteins, with
molecular weights of 52 kDa (anti-Ro-52) and 60 kDa (anti-Ro-60) [17]. Previous studies have shown that
antibody Ro-52, involved in transcription regulation, displays pathogenicity but lacks speci�city, and
could appear in many connective tissue diseases [18]. This antibody can cause lupus and atrioventricular
blockage in neonates through the placental barrier [19]. Another study found that the occurrence of Ro-52
in patients with Sjogren's syndrome was 75%, but the speci�c mechanism of the antibody involved in the
pathogenesis of Sjogren's syndrome is unknown [20]. A nationwide cross-sectional study in Norway
suggested that anti Ro-52 was signi�cantly associated with the occurrence of pulmonary �brosis in
mixed connective-tissue disease; thus, anti Ro-52 can also be used as an indicator for predicting the
occurrence of ILD [21]. A recent report showed that the Ro-52 antibody is related to pulmonary �brosis
DM in children, and to the severity of the disease [8]. However, the severity of DM is di�cult to evaluate as
systemic and opportunistic infections in DM patients have become a major in�uencing factor in DM
prognosis, rather than only associated with malignant tumor or ILD [1]. Another study found that six DM
cases with isolated anti-Ro-52 in DM rapidly developed progressive ILD, but the patients responded well to
therapy and had good prognosis in DM [22]. Our data showed that patients with rapidly progressive ILD
expressed antibody MDA5 or antibody MDA5 combined with antibody Ro-52. Therefore, we speculate
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that Ro-52 is a speci�c antibody for ILD, regardless of the type of connective tissue disease. However, this
conjecture needs to be veri�ed by further clinical studies of connective tissue disease.

Conclusion
Our data showed that antibody Ro-52 is the most commonly occurring (52.9%) antibody in DM patients.
The presence of Ro-52 in DM patients strongly suggests the possibility of the occurrence of ILD (86.4%).
The severity of Ro-52-positive cases is higher than that of the Ro-52-negative cases. Hence, antibody Ro-
52 is a risk factor for ILD in DM. Meanwhile, Ro-52 may increase the incidence of ILD when combined
with other antibodies PM-Scl75, PM-Scl100, TIF1-𝛾, Mi-2β and MDA5. The above conjecture needs to be
veri�ed by data obtained by studying larger cohorts, and long-term patient follow-up.
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