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The Association of Myositis Specific Antibodies in Patients with
Inflammatory Myositis: Preliminary Data in Indian Patients

Natasha Vijay Negalur, Gayatri G. Ekbote, Dhiren N. Raval, Dhaval V. Tanna, Wasim S. Kazi, Muzaffar A. Bindroo, Durgarao J. Yadavalli, Rajiva Gupta
Department of Rheumatology and Clinical Immunology, Medanta - The Medicity Hospital, Gurugram, Haryana, India

Context: Autoantibodies have a role in the diagnosis and prognosis in Autoimmune Inflammatory Myositis (AIM). Aims: The aim of this work was
to study the prevalence and clinical correlation of myositis specific and associated antibodies (MSA and MAA) in AIM. Setting and Design: This
was a cross-sectional observational study. Methods and Materials: Consecutive AIM patents were divided into groups as dermatomyositis (DM),
polymyositis (PM), CTD-associated myositis (CTD-M), cancer-associated myositis (CAM) and juvenile myositis (JM). Their data along with
serum samples were collected after obtaining informed consent. Sera was analyzed for IgG antibodies against Jo-1, PL-7, PL-12, EJ, SRP,
Mi-2, MDA-5, TIF1y, SAEL, SAE2, NXP2 and SSA/R052kD using the microELISA technique. The institutional ethics committee approved
the study. Statistical Analysis: SPSS software (version 24.0) was used. P value < 0.05 was considered statistically significant. Results: There
were 48 patients (DM =19, PM =19, CTD-M =5, CAM =2, JM = 3) included. MSA were positive in 37.5% patients. Antibodies against Mi-2
were present in 6 (12.5%), Jo-1 in 5 (10.4%), 2 (4.1%) each had PL-7 and SRP antibodies. One patient (2%) each had MDA-5, NXP2 and TIflg
antibodies. Jo-1 antibody was associated with mechanic’s hands and ILD. There was a significant association of rash in the Mi-2 group with none
of the patients having ILD. Malignancy screening was negative in NXP2 and TIF1g antibody-positive patients. Ro52 was the most common
MAA (33.3%) and was associated with mechanic’s hand. Conclusion: MSA was present in almost 40% of the cohort. Anti Jo-1 antibody was
associated with mechanic’s hands and ILD. None of the Mi-2 patients had ILD, which may point to a protective role of this antibody for ILD.

The association of newer antibodies in Indian patients needs to be further studied in larger cohorts.
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INTRODUCTION

Autoimmune inflammatory myositis (AIM) is a group of
disorders characterized by muscle weakness and inflammatory
damage of the muscle tissue on histology. It consists of
polymyositis (PM), dermatomyositis (DM) (when associated
with characteristic skin rashes), myositis associated with
connective tissue diseases (CTD-M), juvenile myositis (JM),
cancer-associated myositis (CAM) and inclusion body
myositis (IBM).[!

With antibodies being used as a criterion for a better
classification system of AIM in the late 90s,/?! more and more
newer antibodies are in search and have been found to date.
These are divided as myositis specific antibodies (MSA), which
are believed to be specific for AIM, and myositis associated
antibodies (MAA), which can be seen in other connective tissue
discases as well. These antibodies have also earned a place
as a biomarker in AIM due to their diagnostic and prognostic
properties.

MSA is considered to have disease specificity. Most common
among them are the antisynthetase antibodies (ARS). These
target the cytoplasmic aminoacyl- tRNA synthetases, which
catalyze the binding of one amino acid to corresponding
tRNA during protein synthesis and comprises of
anti-Jo-1 (histidyl-tRNA synthetase), anti-PL7 (threonyl),
anti-PL12, (alanyl), anti-EJ (glycyl), anti-OJ (isoleucyl),
KS (asparaginyl), Zo (phenylalanyl) and Ha (tyrosyl).

These are the most common antibodies, occur in almost
one-third of the patients and are associated with ILD,
arthritis, mechanic’s hands and Raynaud’s phenomenon.*!
Anti Mi-2 antibody recognizes the nucleosome remodeling
histone-deacetylase (NuRD) nuclear protein complex
involved in chromatin remodeling. This antibody is more
common in DM and is associated with photosensitive rashes,
less ILD predominance and lower frequency of cancer. 5"
Recently sub-grouped as immune-mediated necrotizing
myositis, in which there is a paucity of inflammation but
widespread necrosis on histology, the anti-SRP and anti
HMGCR antibodies are associated with refractory and severe
disease.[*® Anti SRP is a Signal Recognition Protein, which
plays arole in regulating the translocation of proteins across the
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endoplasmic reticulum. The HMGCR antibody recognizes the
autoantigen target as 3-hydroxy-3-methylglutaryl-coenzyme
A reductase (HMGCR), the rate-controlling enzyme of the
cholesterol-producing mevalonate pathway. It was originally
reported to be significantly associated with statin exposure,
with about 63—67% patients having a prior history of statin
use.”? Antibodies associated with cancer are the anti NXP2
and anti TIF1gamma. Nuclear matrix protein 2 (NXP2) or MJ
antibody is involved in DNA repair. Children and young adults
present with severe weakness with muscle atrophy, calcinosis,
vasculitis and a DM phenotype; while in the elderly, it is
associated with malignancy.'>!? TIF1 gamma autoantibody
primarily binds the nuclear transcription factor- transcription
intermediary factor 1gamma (TIF1g), which is involved in cell
differentiation and carcinogenesis. Patients present with a DM
phenotype having severe skin involvement. An association
with malignancy is seen in some patients.!'] Anti-MDA-5
antibody targets the Melanoma differentiation-associated gene
5 (MDADS) belonging to retinoic acid-inducible gene (RIG)-I
receptor family involved in antiviral response. It is seen more
in Asian population, associated with DM phenotype and is
known to cause rapidly progressive ILD (RPILD).l'"

MAA, though not specific for AIM, have important
considerations in diagnosis and can correlate with clinical
features. Anti Ro antibody, usually Ro52 is seen in around
25-35% of the patients.'>! Tt is frequently associated with ARS
antibodies and when occurs together has a poorer prognosis and
increased risk of relapse.[*?! Other MA A like anti-Ku antibody
and anti Pm/Scl are associated with scleroderma overlap,®2!]
while Ku antibodies also have higher incidence of ILD that is
steroid resistant.?”’ Anti RNP or UIsnRNP antibodies are seen
in overlap conditions, predominantly mixed connective tissue
diseases associated with milder myositis.

The objective of this study was to assess the prevalence of MSA
and MAA in Indian AIM patients, as there is a paucity of data
in this respect, and to correlate them with clinical features.

SusJects AND METHODS

This was a cross-sectional observational study that comprised
patients with AIM. All consecutive AIM patents (satisfying the
Bohan and Peter criteria, 1975)! attending the Rheumatology
and Clinical Immunology department of our tertiary care
hospital, from November 2016 to October 2017 were included
prospectively after informed consent and divided into groups
as dermatomyositis (DM), polymyositis (PM), CTD associated
myositis (CTD-M), cancer-associated myositis (CAM) and
juvenile Myositis (JM). CTD-M was defined as those patients
with features of inflammatory myositis along with another CTD
like SLE, Scleroderma, etc., Their clinical and laboratory data
were collected by patient interviews and review of medical
records. These included presence or absence of muscle
weakness, pharyngeal muscle weakness as a sign of severity
and skin rash including the gottron’s sign, heliotrope rash,
V-sign, shawl sign, calcinosis and non-specific rash. Mechanic’s

hand, arthritis, Raynaud’s phenomenon and digital ulcers were
recorded if present. Interstitial lung disease (ILD) was defined
by features of lung fibrosis in high-resolution CT of chest &/
or restrictive physiology in pulmonary function tests. Patient’s
serum samples were collected after obtaining informed consent
and stored at a temperature of -80 degree C. Sera was analyzed
for IgG antibodies against Jo-1, PL-7, PL-12, EJ, SRP, Mi-2,
MDA-5, TIF1y, SAE1, SAE2, NXP2 and SSA/R052kD using the
microELISA technique (BlueDriver Dot Myositis!'?! SAE 1gG
kit). Their extended nuclear antigens (ENA) containing Ku, RNP
and Pm/Scl were also recorded (Blue DriverQuantrix-ANA25
Screen IgG kit D-tek). Results were read by the BlueScan
scanner and value >10 was considered positive. The study was
approved by the institutional Ethics committee.

SPSS software (version 24.0) was used for statistical analysis.
Descriptive analysis of quantitative data was expressed as
means and standard deviation. Ordinal data was expressed as
absolute number and percentage. The student ¢-test was used
for comparison of quantitative parameters. A value of P <0.05
was considered statistically significant.

ResuLts

Demographic profile

There were 48 patients in the cohort (M: F = 12: 36) with a
median age of 43.5 years (range 4 to 75 years) and median
disease duration of 33 months (range 1-300 months). Nineteen of
them were DM, 19 were PM, 5 were CTD-M, 2 were CAM and
3 were JM. Table 1 depicts the demographic details of the cohort.

Autoantibodies

58.3% were ANA positive and MSA were positive in 37.5%
of the cohort, MSA being mutually exclusive. Antibodies
against Mi-2 were present in 6 patients (12.5%), Jo-1
antibodies in 5 (10.4%), 2 (4.1%) patients each had PL-7 and
SRP antibodies. One patient (2%) each had MDA-5, NXP2
and TIf1g antibodies. Mi-2 antibodies were seen only in DM
and JM group. MAA were seen in 39.5% of the cohort with
antibodies against Ro, RNP and PM/Scl seen in 16 (33.3%),
2 (4.1%) and 1 (2%) respectively. None of the patients in the
cohort had Ku antibody.

Although there were no overlapping antibodies within the
MSA and MAA groups, 8 patients with MSA overlapped Ro52.
Table 2 depicts the antibody prevalence in the different groups.

MSA and MAA associations with various clinical
manifestations

Jo-1 antibody was associated with a higher frequency of
mechanic’s hands and ILD and the difference was statistically
significant. There was also a higher frequency of arthritis
although the difference compared to Non Jo-1 group was not
statistically significant. There was no increased frequency of
rash, Raynaud’s phenomenon or digital ulcers whereas 20%
of the group did not have muscle weakness (although this
patient had elevated muscle enzymes and myopathic changes
in EMQG).
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Table 1: Demographic data of the cohort

DM (n=19) PM (n=19) CTD-M (n=5) CAM (n=2) IM (n=3)
Gender (M: F) 4:15 7:12 0:5 1:1 0:3
Median age in years (range) 44 (22-70) 42 (22-75) 37 (29-52) 45 (42-48) 17 (4-19)
Median Disease duration in months (range) 30 (1-120) 24 (1-300) 36 (12-180) 66 (36-96) 72 (1-84)
Table 2: Antibody prevalence in the different groups
Total (n=48) DM (n=19) PM (n=19) CTD-M (1=5) CAM (n=2)% JM (1=3) %
% % % %
Myositis specific antibodies (MSA) %
Mi-2 6(12.5) 4(21) 0(0) 0(0) 0(0) 2 (66.6)
Jo-1 5(10.4) 1(5.2) 4(21) 0(0) 0(0) 0(0)
Non Jo-1 antisynthetase (PL-7) 2(4.1) 0(0) 0(0) 1(20) 1 (50) 0(0)
NXP2 1(2.0) 1(5.2) 0(0) 0(0) 0(0) 0(0)
TIF1 gamma 1(2.0) 0(0) 1(5.2) 0(0) 0(0) 0(0)
SRP 2(4.1) 0(0) 2(10.5) 0(0) 0(0) 0(0)
MDA-5 1(2.0) 1(5.2) 0(0) 0(0) 0(0) 0(0)
SAEl 0 (0) 0(0) 0(0) 0(0) 0(0) 0(0)
SAE2 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Myositis associated antibodies (MAA) %
Ro52 16 (33.3) 5(26.3) 7 (36.8) 3 (60) 1(50) 0(0)
PM-Scl 1(2.0) 0(0) 1(5.2) 0(0) 0(0) 0(0)
RNP 2(4.1) 0(0) 0(0) 2 (40) 0(0) 0(0)
Ku 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
ANA 28 (58.3) 12 (63.1) 8(42.1) 5(100) 1 (50) 2 (66.6)
Negative MSA and MAA 19 (39.5) 10 (52.6) 7 (36.8) 0(0) 1 (50) 1(33.3)
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Figure 1: Clinical manifestations of Jo-1 vs Non Jo-1 groups. * statistically
significant difference

A significant association of skin rash, which was present
in all the patients, was found in the Mi-2 group. There was
also a lower frequency of arthritis, Raynaud’s phenomenon
and mechanic’s hands in this group, although it was not
significant. None of the Mi-2 patients had ILD or lung
involvement.

The lone patient who had MDA-5 antibody had amyopathic
DM with refractory rash, mechanic’s hands, digital and
vasculitic hand ulcers, Raynaud’s phenomenon and arthritis.
He, however, did not have lung involvement.

Figure 2: Clinical manifestations of Mi-2 vs Non Mi-2 groups. *
statistically significant difference

One patient had NXP2 antibody with pharyngeal weakness and
rash while the single patient with TIF1 gamma antibody had
PM phenotype. Malignancy screening was negative in NXP2
and TIF1g antibody-positive patients.

Two patients had malignancy, one of which had a monoclonal
gammopathy and was MSA and MA A negative but ANA positive.
The other patient had malignant myxoid fibrous histiocytoma of
thigh and was positive for PL-7 and Ro52 antibodies.

Among the MAA, Ro52 was the most commonly present
antibody and had a higher frequency of mechanic’s hand. 12%
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of the patients had no muscle weakness while all patients who
did not have Ro antibody had this feature, the difference being
statistically significant. 45% of Ro positive patients had ILD
and frequencies of the same were higher in the Ro vs non-Ro
group, but the difference was not statistically significant.
Table 3 and Figures 1, 2, and 3 depict clinical association of
MSA and MAA.

Discussion

This was a study done to assess the prevalence of MSA and
MAA and their association with clinical characteristics in a
cohort of 48 Indian patients of AIM over a 1-year period. Sixty
point four percent patients had MSA &/or MAA positive. This
figure was lower than in the other Indian cohort where 75%
had positive antibodies,!'! while it was around half in other
cohorts.['81]

Our study had equal number of DM and PM patients, but Mi-2
antibodies were only seen in the DM and JM group, which is
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Figure 3: Clinical manifestations of Ro vs Non Ro groups. * statistically
significant difference

consistent with other studies where the predominant antibody
in DM subgroup was Mi-2.[15:17:1823]

Both the patients in the CAM group did not have antibodies
typically associated with malignancy like NXP2 and
TIF1gamma,®!% while those with these antibodies did not have
any evidence of malignancy. One of the reasons for this may
be the cross-sectional nature of the study and the lack of long
term follow up where cancer may have developed at a later
date in these patients. Younger age of the patients (between
35-50 years) may be a possible reason for the same.

Anti Ku antibody was not encountered in this study probably
due to smaller size of the CTD-M group.

MSA and MAA antibody distribution was more or less
comparable with other cohorts [Table 4]05-1923241 with the
exception of lower prevalence of Mi-2 than the older Indian,
PLANLAR group and Mexican cohorts. These cohorts,
however, had a higher prevalence of DM compared to other
groups accounting for the higher Mi-2 ratio.

Anti-Jo-1 antibodies along with other antibodies that target
the aminoacyl t-RNA synthetases like PL-7, PL-12, O],
EJ, KS and Zo are collectively known as antisynthetase
antibodies (ARS). These antibodies, especially Jo-1 are found
to be associated with certain features like fever, Raynaud’s
phenomenon, mechanic’s hands, arthritis and ILD together
called as the antisynthetase syndrome.? In our study also, Jo-1
was associated with mechanic’s hands and ILD. This finding
is consistent with other studies depicting the same.[!>!718.24]
Frequency of Jo-1 antibodies in our study was also higher in
the PM group compared to the DM group consistent with the
literature.['81%23]

All patients with Mi-2 antibody had skin rash and were either
encountered in the DM or the JDM group. None of the patients

Table 3: Myositis Antibody distribution according to clinical features

Proximal muscle Pharyngeal Rash Mechanic  Raynaud’s Digital Arthritis  ILD (%)  Total
weakness (%) muscle weakness (%) hands (%) (%) Ulcer (%) (%) (n=11)
(n=46) (%) (n=17) (n=28) (n=5) (n=11) (n=2) (n=13)
Myositis Specific Antibodies
MI-2 6(13) 2(11.7) 6(21.4) 0 1(9) 0 1(7.6) 0 6
JO-1 4(8.6) 1(5.8) 3(10.7) 3 (60) 2 (18.1) 0 3(23) 4(36.3) 5
NON JO-I 1(2.1) 0 2(7.1) 0 2 (18.1) 0 0 1(9) 2
ARS (PL-7)
SRP 2(4.3) 0 0 0 0 0 0 1(9) 2
MDA-5 0 1(3.5) 1 (20) 1(9) 1 (50) 1(7.6) 0 1
NXP2 1Q2.1) 1(5.8) 1(3.5) 0 0 0 0 0 1
TIF1g 1Q2.1) 0 0 0 0 0 0 1(9) 1
SAE1L 0 0 0 0 0 0 0 0 0
SAE2 0 0 0 0 0 0 0 0 0
Myositis Associated Antibodies
RO52 14 (30.4) 4(23.5) 10 (35.7) 4(80) 6 (54.5) 1 (50) 3(23) 5(45.4) 16
PM SCL 1Q2.1) 0 0 0 0 0 0 1(9) 1
RNP 2(4.3) 1(5.8) 1(3.5) 0 2(18.1) 1(50) 2(153)  2(18.1) 2
Ku 0 0 0 0 0 0 0 0 0
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in this group had ILD, which is consistent with the other Indian
study!'¥ although low prevalence of lung involvement has been
seen in earlier studies.[%?]

In our study, due to low positive rates of NXP-2, TIF1gamma
and MDA-5, no robust associations could be computed.
Although all these antibodies are said to have a DM
phenotype, the patient with TIF1gamma had PM.

Among the MAA, Ro antibody was the most predominant
in the cohort and in the various subgroups. Ro antibody was
positively associated with mechanic’s hands possibly because
they also had ARS antibodies (3/5) as compared to those with
Ro positive alone or along with Non-ARS antibodies (1/11).
Ro antibodies are known to be frequently associated with
Jo-1 antibodies and the combination has an increased risk
of mechanic’s hands, malignancy, lower functional status
and poor prognosis.[! Ro antibody in combination with
MDA-5 antibody was also found to have worse ILD and poor
survival in Japanese DM patients.?*! However, in our study,
the lone patient with MDA-5 had Ro positivity but no lung
involvement.

PM/Scl antibody is frequently associated with scleroderma
and overlap diseases,”!! but in our cohort, it was seen in a
single patient who did not have any overlap features and was
phenotypically PM.

Both the patients with RNP antibody had overlap with
scleroderma and ILD.

It was interesting to note that although there were some
overlaps between Ro antibodies and MSA, the MSA were
mutually exclusive.

The strengths of this study were the use of newer antibodies
in the Line blot assay like MDA-5, NXP-2, TIF1gamma,
SAE1/2 which have not been previously used in another
Indian study. There was also a relatively short time of storage
of samples (less than 12 months) to prevent denaturation. This
study was limited by a relatively smaller sample size and the
unavailability of HMGCoR antibody in the line blot test kit.

CoNncLusION

About 60% of patients had positive antibodies (MSA/MAA or
both) with MSA being present in almost 40% of the cohort. Anti
Jo-1 antibody was associated with mechanic’s hands and ILD
while Mi-2 antibodies were associated with skin rash. None of
the Mi-2 patients had ILD, which may point to a protective role
of'this antibody for ILD. Ro antibody was also associated with
mechanic’s hands confirming western data. The association
of newer antibodies like TIF1gamma, NXP2 and MDA-5 in
Indian patients needs to be further studied in larger cohorts.
Clinical associations of MSA and MAA may further help in
disease classification, management and prognosis.
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