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ABSTRACT

Background: We report a longitudinal
observational cohortofidiopathicinflammatory
myositis (IIM) focusing on the long-term clinical
outcome and associated parameters. Methods:
[IM patients were classified as per Bohan and
Peter criteria. In those with > 24 months of
follow-up; the treatment response, functional
outcomes, and damage at last follow-up were
recorded. Complete clinical response and
clinical remission as defined by Oddis et al,,
was used to define outcomes at last follow-up.
Results: The cohort consists of 175 patients,
mean age 40.9 (+12.6) years, M:F 1:3.3; and the
major subsets were dermatomyositis (44.6%),
overlap myositis (25.7%), antisynthetase
syndrome (6.3%), polymyositis (14.3%), and
juvenile Dermatomyositis/Overlap Myositis
(8.6%). Ninety-four patients have followed
up for 24 months or more, with the median
(IQR) of 65(35,100.7) months. Of them, 74.1%
and 11.8% had complete and partial clinical
responses respectively at the last follow-up. In

our cohort 40.2% were off-steroids and 13.8%
were in clinical remission at the last follow-up.
Complete clinical response was associated
with better functional outcomes and lesser
damage as determined by Health assessment
questionnaire-Disability index of 0[OR10.9;
95%CI (3.3,160)], Muscle ranking score [OR 3.2;
95%CI (1.4,7.3)] and lesser Myositis damage
index [OR 1.7; 95% CI (1.1,2.7)] respectively
as compared to partial response (unadjusted
analysis). Baseline parameters and I[IM subsets
did not significantly influence the functional
outcome and damage. The mortality rate in our
cohort is 24/175 (13.7%), the disease-specific
mortality rate being 9.1%. Large majority
of deaths were early, associated with active
disease. Conclusion: We report good long-term
outcomes in all major myositis subsets. Partial
clinical response to treatment is associated
with worse functional outcomes and damage
accrual. Death occurs early in association with
active disease.
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KEY MESSAGES

1. At 24 months follow-up, the outcome is favourable with immunomodulatory treatment and
glucocorticoids can be discontinued in 40.2% of IIM patients.
2. Autoantibodies and the clinicopathological subsets did not influence the outcome in our

cohort.
3. Mortality is early and is disease-related.
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Determinants of Functional Outcome in I[IM

BACKGROUND

Idiopathic Inflammatory myositis (IIM) is a
group of potentially treatable, rare heteroge-
nous chronic systemic autoimmune disorders
predominantly affecting the skeletal muscles.
A multitude of immunological perturbations
contributes to the pathogenesis of myosi-
tis, leading to varying clinical phenotype and
severity of not only the myositis, but also that
of extramuscular organs chiefly lung and skin.!
The classifications of 1IM, definitions of its clin-
ical phenotypes, autoantibody profiling, and
reporting pattern for muscle biopsy have under-
gone an immense overhaul in last few decades
as our understanding of contributory mech-
anisms has expanded. In parallel, the myosi-
tis core set measures have also been updated
for outcome as well as for response; however,
they remain time-consuming and difficult to
employ in clinical as well as research settings.??

Description of large cohort studies with long-
term outcome and predictors for response can
supportanddirectresearchtoimprovetherapeu-
tic results.*>® Prospective multicentric cohorts
have been initiated at various centres in Europe
and the US, and outcome data from them should
be available in near future.>’ Further, there is an
influence of distinct geographic, ethnic, and/or
environmental factors on the clinical pheno-
type and the autoantibody distribution, under-

pinning the need for long-term outcome stud-
ies across the world.? From the Indian subcon-
tinent, the IIM cohorts with long-term follow-
up are rather sparse.”!* Here, we describe the
long-term outcome, prognostic factors, and
mortality data of the [IM subsets over 15 years
from our tertiary care referral medical college
hospital, India using standard measures of clin-
ical response and patient-reported outcomes.

METHODS
Study design

This is a longitudinal cohort study carried
out from 2006 to 2020 in a tertiary care refer-
ral centre. A structured case report form
(CRF) has been employed to record the clini-
cal phenotype, immunosuppressive treatment,
and outcomes on follow-ups for all consecu-
tive patients of IIM in real-time. All patients
were classified as definite/probable/possible
I[IM as per Bohan & Peter criteria.>'® Since data
has been recorded over the last 15 years, the
new ACR/EULAR classification criteria have
not been applied to classify patients; however,
this has been studied in the same cohort
by our group previously and published."*!’

CASE SELECTION
All the CRFs were scrutinised and patients
were categorised into dermatomyositis (DM),
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Table 1. Outcome parameters at = 24 months of follow-up in [IM subsets

(n=94; Median follow up duration 65 months).

Overall (94) | DM(35) | OM(33) | PM(13) | JM(8) | ASS(5)

n (%) % % % % %
Course
Monocyclic 13(13.8) 10.8 15.2 23.2 12.5 0
Polycyclic 35(37.2) 43.3 33.3 30.7 50 40
Chronic continuous 46(48.9) 45.9 51.5 46.1 37.5 60
Response
Complete clinical response | 69(74.1) 80.6 75.7 53.8 62.5 100
Clinical remission 13(13.8) 10.8 15.2 23.1 12.5 0
Partial clinical response 11(11.8) 8.6 9.1 23.1 25 0
GC dose (mg)/day at last
FU (n=87)
0 35(40.2) 42.4 43.3 38.5 42.8 0
<7.5 45(51.7) 51.5 46.7 53.8 42.8 0
>7.5 7(8.1) 6.1 10 7.7 14.4 100
HAQ(n=73)
0 45(61.6) 65.5 64.3 45.5 NA 60
1 24(32.8) 34.5 32.1 36.4 20
>1 4(5.4) 0 3.6 18.1 20
MDI(n=90)
0 38(42.2) 48.6 34.4 36.4 50 50
1-2 36(40.1) 37.1 40.6 54.5 25 50
>2 16(17.7) 14.3 25 9.1 25 0
MRS (n=84)
0-1 61(72.6) 72 65.5 58.3 100 80
2 19(22.6) 28 31 25 0 0
>2 4(4.8) 0 3.5 16.7 0 20
HAQ: Health Assessment questionnaire; MDI: Myositis Damage Index; MRS: Modi-

fied Rankin Score; FU: Follow up; Rx: Treatment; GC: Glucocorticoid, NA: Not applicable.

polymyositis (PM), overlap myositis (OM), anti-
synthetase syndrome (ASS), immune-medi-
ated necrotising myositis (IMNM), juvenile-
onset myositis, and clinically amyopathic DM
(CADM: includes both amyopathic and hypo-
myopathic subsets).}”?! Association with malig-
nancy was defined by diagnosis of malignancy
within 3 years of onset of myositis. Other causes
of myopathy such as drug-induced, meta-
bolic myopathy, muscle dystrophy, and inclu-
sion body myositis were excluded. The phar-
macotherapy included glucocorticoids and
upfront steroid-sparing immunosuppressants
(IS) in all patients as per the clinician’s judg-
ment. The study was approved by the Insti-
tute Ethics Review Board (IERB 80/2017).

Disease specific evaluation and laboratory
assessments

The initial assessments consisted of vari-
ous descriptors of clinical phenotype including
manual muscle testing (MMT-8), myositis inten-
tion to treat activity index (MITAX), and derma-
tologist opinion of cutaneous manifestations.?%
Extramuscular organ assessment was as per
clinical indication. Laboratory assessments
include measures of muscle inflammation such
as creatine kinase enzyme (CK) level, aspartate
aminotransferase (AST), and lactate dehydroge-
nase (LDH). Autoantibody profiling has evolved
and expanded sequentially with time, consist-
ing of antinuclear antibody (ANA) by indirect
immunofluorescence (IIF), myositis associ-
ated antibodies (anti RNP/Sm, anti Ro-60, anti
La, anti Ro-52) and anti Jo-1 (myositis specific
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antibody) as part of EUROIMMUN ANA profile-3
immunoblot assay. In a subset of cohort, EURO-
IMMUN myoblot was performed which includes
anti Mi2, anti SRP, anti aminoacyl t-RNA synthe-
tase antibodies (ARS), anti Pm-Scl and anti
Ku. All immunoblot strips were analysed with
the EUROLineScan (Euroimmun) and +, ++
or +++ was considered significant. EMG was
performed by a neuro physician at our centre.
Muscle biopsy was performed in consenting
patients and were analysed by neuropatholo-
gist at NIMHANS (National Institute of Mental
Health and Neurosciences) using haematoxy-
lin and eosin stain, modified Gomori trichrome
stain, periodic acid Schiff (PAS), and immu-
nohistochemistry, as considered appropriate.

Outcome assessment

We report outcomes in those who had been
followed for at least 24 months. Assessments
at baseline and each follow-up visit included
evaluation of muscle power, the status of extra
muscular features and laboratory parame-
ters. These are categorised as complete clinical
response, clinical remission, and partial clini-
cal response as per Oddis et al.?* Complete clini-
cal response was defined as lack of evidence of
active myositis while still receiving therapy for
>6 months. Clinical remission was defined as
lack of evidence of myositis while not receiv-
ing any drug therapy for 26 months.?* Patient
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outcomes were classified as partial clinical
response if they did not satisfy the above defi-
nitions of complete clinical response/clini-
cal remission. Relapse was defined as clini-
cal/laboratory worsening after a period of
improvement requiring treatment alterations.**

Functional disability at the last follow-up was
assessed using MD-health assessment question-
naire (MD-HAQ) a patient-reported measure
and modified Rankin score (MRS), patient
disability as assessed by the trained clinician or
nurse.”>?® Damage accrual at last follow-up was
assessed using Myositis damage index (MDI).?
Mortality was classified as ‘myositis related’
based on disease activity in any of the domains.

Statistics

Demographic details were represented as
frequency (percentage) mean (+/- standard
deviation) and median (interquartile range)
as appropriate. The Chi-square test or Fisher
exact test was used to check for an associa-
tion between categorical variables. Association
studies for means of continuous variables were
evaluated using Student’s t-test or Wilcoxon
rank sum test as appropriate. Factors associ-
ated with complete clinical response, steroid
withdrawal, and mortality were analysed using
logistic regression analysis. Factors found to be
significant (p<0.05) in univariate analysis were
taken up for multivariate analysis. Survival func-

tion was analysed using Kaplan
Meier estimation. STATA soft-
ware version 16 was used for
the above analysis, p-value
was kept at 5% significance.

—1Sumvival Function
— Censored

RESULTS

We reviewed a total of 190
CRFs, 15 were excluded from
current analysis due to incom-
plete information or change
in diagnosis at follow-up.
The mean age of the cohort
(n=175) was 409 years
(+12.6) with female prepon-
derance (F:M::3.3:1). Major-
ity [133/175(76%)] were
definite/probable IIM as per
Peter and Bohan criteria and
the rest were classified as
possible IIM which largely
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Time to First Relapse in First Five year

Figure 2. Relapse-free survival curve (n=125)*.
*Data considered from those with = 6 months of follow up.

included overlap myositis and
CADM. The baseline demo-
graphics, disease subsets,
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Table 2. Prognostic factors for clinical response, steroids discontinuation, and mortality.

0dds ratio (95% CI) P-value Adjusted odds P-value
(95% CI)
| Complete clinical response and/or clinical remission at last follow-up (1=93)
No Relapses 4.9(1.2,19.8) 0.02 12.9(0.9,188) 0.06
HAQ =<1 atlast f/u 10.9 (3.3, 160) <0.01 6.7(0.8,51.8) 0.06
MRS 3.2(14,7.3) <0.01 1.7(0.4,6.6) 0.4
MDI 1.7(1.1,2.7) 0.01 1.7(0.9,2.9) 0.07

Myositis associated 5.7(1.8,17.4) <0.01 4.6(0.69,30.6) 0.14
antibody

Ro 52 3.2(1.1,9.5) 0.03 1(0.14,6.9) 0.9
Follow-up duration 0.9(0.96,0.99) <0.01 0.9(0.96,0.99) 0.02
HAQ <1 atlast f/u 3.3(1.3,8.6) 0.01 1.8(0.2,14.7) 0.5
MRS at last f/u 1.7(1,3) 0.03 1.2(0.3,4.7) 0.7

DM vs non-DM 2.52(0.9,6.3) <0.01

Baseline MMT-8 0.97(0.93,1) 0.05 0.9(0.9,1.1) 0.1

Dysphagia 2.5(1.03,6.2) 0.04 1.5(0.3,6.8) 0.6

Dysphonia 5.3(1.6,17) <0.01 3.4(0.3,35.8) 0.3

Respiratory weakness 6.3(1.8,22) <0.01 2.5(0.2,28.3) 0.4

Malignancy 6(1.9,18.3) <0.01 1.5(0.2,10.5) 0.7
RNP/Sm positivity 0.12(0.02,0.9) <0.01 0.1(0.02,1.2) 0.07

Factors analysed in univariate analysis were age, sex, diagnosis, time to presentation, baseline
MMT-8, oropharyngeal weakness, ILD, MSA positivity, MAA positivity, Ro-52 positivity, RNP/Sm
positivity, time to 0-15 mg/kg steroids, response at 6 months, relapsing disease, HAQ-DI, MRS, MDI
at last follow-up. Significant factors (p=<0.05) only are represented in the table. DM: Dermatomy-
cosis; MMT8: Manual Muscle Testing; MRS: Muscle Ranking Score; MITAX: myositis intention to
treat activity index; HCQ: Hydroxychloroquine, CR: Complete Response.

muscle enzymes, autoantibody profile,
and muscle histopathology features are
represented in Supplementary Table 1.

Theyweresub-classifiedas DM 78(44.6%),0M
45 (25.7%), ASS 11(6.3%), and PM 25(14.3%),
and a single case of necrotising autoimmune
myopathy. In the subset with DM, 5 were CADM.
Juvenile onset IIM was categorised into juve-
nile DM (12/15) and juvenile-onset OM (3/15).
Association with malignancy was noted in 7
patients (DM-5, CADM-1, PM-1). The malignan-
cies noted were carcinoma of breast (2), papil-
lary carcinoma of thyroid (1), lung carcinoma

(2), and adenocarcinoma of ovary (2). Overall
schema of our cohortis represented in Figure 1.

Myositis related autoantibodies

ANA was detected in 97/154 (63%). MSAs
were demonstrated in 26/111(23.4%), most
frequent being Jo-1 12/111 (10.8%), Mi-2
10/111 (9%) and non-Jo-1 ARS 8/111 (7.2%).
MAAs were detected in 81/137 (59.1%)
while 16 (11.7%) were negative for both MSA
& MAA. Multiple MSA positivity was seen in
6/111 (5.4%), an overlap of MSA and MAA
was noted in 11/111 (9.9%). These have

5



MJR - In Press

MD-HACQ Score

20

4
45 =
40
[ ;
= 35
2 30
E 25
S 20
2 15 12
10
s Imcm
i
S ,\’_‘jﬁ o {f"w {b _h:T:n _..".53
Q._:'“" it -5“__""’ AP L% ] d
L S
B KD-HAD

Figure 3. MD-HAQ score at last follow-up (median
duration of follow-up 65[35,100.7] months).

been detailed in Supplementary Table 1.

Clinical course and factors associated with
steroid discontinuation

All patients were treated with steroids. The
distribution of steroid sparing IS is repre-
sented in Supplementary Table 1. Methotrex-
ate was the most common steroid sparing agent
prescribed in 90 (52%) of patients, the median
number of steroid sparing IS being 1(1,2). Nine-
teen (10.9%) patients were administered ritux-
imabduetoeitherrelapseorinadequateresponse.

We recorded the follow-up information at
>24 months in 94(54.9%) patients. At the last
follow-up [65(35,100.7) months], 69(74.1%)
were in complete clinical response, clini-
cal remission was attained in 13(13.8%) and
11(11.8%) had a partial clinical response.

Clinical response

Complete clinical response/clinical remis-
sion at the last follow-up was achieved by
82/94 (87.2%) patients. They were less likely
to have had a relapse [OR 4.9(1.2,19.8)]. This
group had HAQ-DI of 0 [OR 10.9(3.3,160)],
better MRS [3.2(1.4,7.3)] and lesser MDI
scores [1.7(1.1,2.7)] as compared to those who
had partial response [11(11.8%)] (Table 2).

Clinical remission was attained by 13 (13.8%)
individuals, after a median (IQR) of 60 (36,89)

months. They were less likely to have dyspha-
gia [OR 0.3(0.09,0.9)], were Ro-52 positive [OR
8.5(1,70)], had moderate severity at presenta-
tion [median (IQR) MMT-8 score-52.5 (50,59)].

Overall, complete discontinuation of
steroids could be achieved in 35 (40.2%) and
another 45 (51.7%) were on low dose pred-
nisolone <7.5mg/day (Table 1). Complete
discontinuation of steroids was associ-
ated with MAA positivity ([OR 5.7(1.8,17.4)]
specifically, Ro-52 positivity [OR 3.2(1.1,9.5)],
better HAQ-DI [OR 3.3(1.3,8.6)] and MRS [OR
1.7(1,3)]) scores and a longer follow-up dura-
tion [OR 0.9(0.96,0.99)] as compared to those
who were on some dose of steroids (Table
2). Except for a longer duration of follow-
up, none of the other factors had an indepen-
dent association with steroid discontinuation.

The median relapse-free survival rate of our
cohort is 121 (CI 88-153) months (Figure 2).
Factors such as IIM subtype, dysphagia, ILD,
MAA, complete vs partial response, median
HAQ, median MRS, and median MDI were not
different in the subgroups who had at least
one relapse versus those who had no relapse.

Functional outcome

Median HAQ score recorded at last follow-
up was 0(0,0.2). There was no disability in 45
(61.6 %), another 24(32.8 %) patients had mild
to moderate disability (HAQ >0 <1). (Table 1,
Figure 3). Correspondingly, MRS scores were
favourable in our cohort with median scores
of 0(0,2); 61(72.6%) having no residual symp-
toms or no significant disability(score-0,1). The
median MDI score of the cohort was 1(1,2).

Mortality

Overall, 24/175 (13.7%) patients have died,
and the disease-specific mortality rate was
9.1%. One year, 5 years and 10 years cumulative
survival rate of our cohort was 89.1%, 86.9%,
and 86.3% respectively and the mean survival
time was 239 (CI 220,258) months. (Figure
4). Majority of the deaths (15/24) occurred
during the initial 6 months of illness and were
related to disease (45.8%) or infectious compli-
cations (16.6%). The median duration from
diagnosis to death was 3 (0.75,10.5) months.
Univariate regression analysis of factors asso-
ciated with mortality were baseline MMT-8
[OR 0.97(0.93,1)], dysphonia [5.3(1.6,17)],
dysphagia [2.5(1,6.2)], respiratory weak-
ness [6.3(1.8,22)], malignancy [6(1.9,18.3)],
and presence of RNP/Sm [0.1(0.02,0.9)];
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Figure 4. Cumulative survival curve of the cohort.

however, none of the factors were found to be
significant in multivariate analysis (Table 2).

DISCUSSION

We present single-centre longitudinal data
of inflammatory myositis from the Indian
subcontinent in a real-life setting. The clini-
cal phenotype of our cohort is similar to the
published reports across the world; however,
we report a lower prevalence of extra muscu-
lar manifestations (Supplementary Table
2).4>1027 The higher female preponderance and
lesser mean age in our cohort as compared to
EuroMyositis cohort is likely contributed by a
higher prevalence of OM subset, however, it is
comparable to the other Indian and Chinese
cohorts.*>1%27 Polymyositis proportion (14.3%)
is higher than in other published cohorts, prob-
ably attributable to a prevalent understand-
ing of IIM a decade before. We have learned
since the discovery of MSA and recognition

of MAA, that more and more PM can be clas-
sified either as DM or ASS or IMNM or IBM.?
The induction and maintenance of immu-
nosuppressive treatment is in line with other
published cohorts. Early institution of ster-
oids-sparing immunosuppressive agents was
employed in all patients. The hallmark of our
cohort is the discontinuation of steroids in
almost one-third of patients after a median
of 65 (35,100.7) months and the ability to
reduce it to <7.5 mg/day prednisone in close
to half (47.9%) of the patients. There are very
few studies discussing this matter, however,
it is comparable to a large Chinese cohort.*
Complete clinical response and clinical remis-
sion were associated with an absence of relapse,
better functional outcomes (HAQ-DI and MRS),
and reduced damage accrual in our cohort. We
believe that diligent matching of disease status
and aggressiveness of IS therapy over a long
period of time may be the key determinant.
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Clinical remission differs in various cohorts.
Clinical remission was around 20% in the Neth-
erland cohort and was not associated with any
of the factors studied.?® Another Indian Cohort
by Ramesha et al. has described clinical remis-
sion in 39/68 (57%) of their cohort, albeit
in a smaller cohort size with a lesser dura-
tion of follow-up.?® Clinical remission in our
cohort was 13.8%; it was associated with the
absence of dysphagia at diagnosis, Ro52 posi-
tivity and a longer duration of follow-up. Clin-
ical remission is a subset, which needs dedi-
cated research in future prospective cohorts.

Significant disability at the last follow-up
is seen in only <5% of patients in our cohort,
which is notably different from the Nether-
land (24%) and Hungarian cohorts (47%).253°
Furthermore, in comparison to the Chinese
cohort as well, the median HAQ-DI score in
our cohort is lesser even though the number of
patients with a mild disability is higher, thereby
demonstrating an overall good outcome. Both
the Caucasian cohorts were published a decade
and half earlier, the improved outcomes in ours
and the Chinese cohort may be reflective of
early referral, and a better understanding in the
management over the last 2 decades. Amongst
those who have survived, unless there is a
recent relapse (<10%), patients have remained
quiescent on or off medications, which is simi-
lar to the Chinese and Hungarian cohort.**!

Disease-specific mortality rate (9.1%) in our
cohort is comparable to other large cohorts.*®
Mortality rate and aetiologies of death differs
in various cohorts depending on the defini-
tion of cause of death, inpatient vs popula-
tion-based mortality data. The majority of
deaths (62.5%) occurred early (<6 months
since diagnosis); due to active disease and /
or infections. A similar observation has been
noted in recent publications from India too.*!*

Furthermore, infections as a major cause of
mortality has also been highlighted in most
large cohorts viz. Chinese, US, Mexico, Japa-
nese, and Spanish (20-60%) cohorts too.3"
3* However, in some other cohorts (Hungar-
ian, Swedish and Netherland cohorts), active
disease leading to cardiorespiratory involve-
ment and malignancy forms the leading cause
of death.?*3* Higher infections in our IIM cohort
may be related to the intense initial immu-
nosuppression and the general living condi-
tions of our population. Although factors such
as diagnosis of DM, oropharyngeal weakness,
MMT-8, respiratory weakness, and malig-

nancy were found in association with mortal-
ity in univariate analysis in our cohort, none of
these factors remained significant in multivari-
ate analysis. Age at onset, malignancy, cardio-
pulmonary and respiratory muscle involve-
ment appeared as risk factors to death in a few
cohorts.*?¢3> Qverall, contributing factors for
mortality in IIM deserve attention on a larger
scale, to ascertain and ameliorate modifiable
factors. With easier availability of extended
autoantibody profiling in IIM, this association
may prove to be the most determining factor.

LIMITATIONS

Over the last few decades, understanding of
the interrelationship between clinical pheno-
types, autoantibody associations, immuno-
pathogenesis, and therapeutic options for 1IM
have undergone a substantial transforma-
tion. The autoantibody assays, methodologies
and the therapeutic choices have been vari-
able as per prevalent opinions and consensus
in this real-life experience cohort. Some of the
[IM subsets were small to accurately examine
the impact on outcome. In the subgroup with
relapse, a structured review of compliance has
not been performed. Similarly, in the mortal-
ity subgroup, information about terminal
events and their treatment is unclear in some.

CONCLUSIONS

[IMs are potentially treatable diseases, requir-
inglong-term treatment and follow-up. Through
our study, we emphasise that good long-term
functional outcomes as determined by low HAQ,
MRS can be achieved in majority. Complete clin-
ical response and discontinuation of steroids
is associated with better functional outcomes.
Damage accrual is more in those who are unable
to achieve complete clinical response with treat-
ment. Infection remains an important cause of
early mortality second only to active disease.

DECLARATION

This article was published in research
square pre-print (without a peer review
process) with a DOI 10.21203/rs.3.rs-598502/
vl; however, it is currently not under
peer review process in any other journal.

IEC APPROVAL

Study is approved by Institutional Ethics
Committee St. John'’s Medical College, St.
John’s National Academy of Medical Sciences.

8



MJR - In Press

CONFLICT OF INTEREST
None of the authors has any conflict of inter-
est to disclose.

FUNDING
None.

AUTHOR CONTRIBUTIONS

1) Conception and design of the study: Dr. R],
Dr. VS

2) Analysis and interpretation of data: Dr. R],
Dr. VS, Mr. JMR

3) Data acquisition: All authors

4) Drafted the work and revised it critically
for important intellectual content: Dr. R], Dr. VS,

REFERENCES

1. Schmidt J. Current Classification and Manage-
ment of Inflammatory Myopathies. ] Neuromus-
cul Dis 2018;5:109-29.

2. Rider LG, Aggarwal R, MacHado PM, Hogrel JY,
Reed AM, Christopher-Stine L, et al. Update on
outcome assessment in myositis. Nat Rev Rheu-
matol 2018;14:303-18.

3. Miller FW, Rider LG, Chung YL, Cooper R,
Danko K, Farewell V, et al. International Myosi-
tis Outcome Assessment Collaborative Study
Group. Proposed preliminary core set measures
for disease outcome assessment in adult and
juvenile idiopathic inflammatory myopathies.
Rheumatology (Oxford) 2001;40:1262-73.

4. Shu XM, Lu X, Xie Y, Wang GC. Clinical charac-
teristics and favorable long-term outcomes for
patients with idiopathic inflammatory myop-
athies: A retrospective single center study in
China. BMC Neurol 2011;11:1-11.

5. Lilleker ]B, Vencovsky ], Wang G, Wedderburn L,
Pyndt Diederichsen L, Schmidt ], et al. The Euro-
Myositis registry: an international collaborative
tool to facilitate myositis research. Ann Rheum
Dis 2018;77:30-9.

6. Gupta L, Appani SK, Janardana R, Muhammed H,
Lawrence A, Amin S, etal. Meeting report: MyoIN-
Pan-India collaborative network for myositis
research. Indian | Rheumatol 2019;14:136-42.

7. Rider LG, Dank¢ K, Miller FW. Myositis registries
and biorepositories: powerful tools to advance
clinical, epidemiologic and pathogenic research.
Curr Opin Rheumatol 2014;26:724-41.

8. Aguilar-Vazquez A, Chavarria-Avila E, Pizano-
Martinez O, Ramos-Hernandez A, Andrade-
Ortega L, Rubio-Arellano ED, et al. Geographi-
cal Latitude Remains as an Important Factor
for the Prevalence of Some Myositis Autoanti-
bodies: A Systematic Review. Front Immunol
2021;12:672008.

9. Muhammed H, Gupta L, Zanwar AA, Misra DP,
Lawrence A, Agarwal V, et al. Infections Are

Dr. RN, Dr. AM

5) Approved the version to be published: All
authors

6) Agree to be accountable for all aspects of
the work in ensuring that questions related to
the accuracy or integrity of any part of the work
are appropriately investigated and resolved: All
authors.

ETHICAL PUBLICATION

We confirm that we have read the Journal’s
position on issues involved in ethical publica-
tion and affirm that this report is consistent
with those guidelines.

Leading Cause of In-Hospital Mortality in Indian
Patients With Inflammatory Myopathy. ] Clin
Rheumatol 2021;27:114-9.

Porkodi R, Shanmuganandan K, Parthiban M,
Madhavan R, Rajendran P. Clinical spectrum of
inflammatory myositis in South India - A ten year
study. ] Assoc Physicians India 2002;50:1255-8.
Mehta P, Agarwal V, Gupta L. High early mortal-
ity in idiopathic inflammatory myopathies:
results from the inception cohort at a tertiary
care centre in northern India. Rheumatology
(Oxford) 2021;60(9):4281-90.

Rajasekhar L, Shobha V, Narasimhan A, Bhat
V, Amin SN, Misra R. Prevalence and Clinical
Correlates of Myositis Specific Autoantibodies
in Idiopathic Immune-Mediated Inflammatory
Myositis - Results from a Multicentric Cohort
(MyoIN) from India. ] Assoc Physicians India
2021;69(1):36-40.

Pinto, B., Janardana, R., Nadig, R. et al. Compari-
son of the 2017 EULAR/ACR criteria with Bohan
and Peter criteria for the classification of idio-
pathic inflammatory myopathies. Clin Rheuma-
tol 2019;38:1931-4.

Nair AM, Mathew ], Goel R, Chebbi P, Mathew
AJ], Arvind G et al. Mycophenolate in idio-
pathic inflammatory myositis: outcome data
of a large South Asian cohort. Clin Rheumatol
2021;40:2805-19.

Bohan A, Peter ]B. Polymyositis and derma-
tomyositis (first of two parts). N Engl | Med
1975;292:344-7.

Bohan A, Peter ]B. Polymyositis and dermato-
myositis (second of two parts). N Engl ] Med
1975;292:403-7.

Lundberg IE, Tjarnlund A, Bottai M, Werth
VP, Pilkington C, de Visser M, et al. 2017 Euro-
pean League Against Rheumatism/American
College of Rheumatology Classification Criteria
for Adult and Juvenile Idiopathic Inflammatory
Myopathies and Their Major Subgroups. Arthri-

10.

11.

12.

13.

14.

15.

16.

17.



19.

20.

21.

22.

23.

24,

25.

26.

MJR - In Press

tis Rheumatol 2017;69:2271-82.

. Allenbach Y, Mammen AL, Benveniste O, Sten-

zel W, Allenbach Y, Amato A, et al. 224th ENMC
International Workshop: Clinico-sero-path-
ological classification of immune-mediated
necrotizing myopathies Zandvoort, The Neth-
erlands, 14-16 October 2016. Neuromuscul
Disord 2018;28:87-99.

Senécal JL, Raynauld JP, Troyanov Y. Editorial: A
New Classification of Adult Autoimmune Myosi-
tis. Arthritis Rheumatol 2017;69:878-84.
Troyanov Y, Targoff IN, Tremblay JL, Goulet JR,
Raymond Y, Senécal JL. Novel classification of
idiopathic inflammatory myopathies based on
overlap syndrome features and autoantibodies:
Analysis of 100 French Canadian patients. Medi-
cine (Baltimore) 2005;84:231-49.

Gerami P, Schope JM, McDonald L, Walling HW,
Sontheimer RD. A systematic review of adult-
onset clinically amyopathic dermatomyosi-
tis (dermatomyositis siné myositis): A miss-
ing link within the spectrum of the idiopathic
inflammatory myopathies. ] Am Acad Dermatol
2006;54:597-613.

Rider LG, Werth VP, Huber AM, Alexanderson
H, Rao AP, Ruperto N, et al. Measures of adult
and juvenile dermatomyositis, polymyositis,
and inclusion body myositis. Arthritis Care Res
2011;63(SUPPL. 11). S118-57.

0Oddis C V,, Rider LG, Reed AM, Ruperto N, Brun-
ner HI, Koneru B, et al. International consen-
sus guidelines for trials of therapies in the
idiopathic inflammatory myopathies. Arthritis
Rheum 2005;52:2607-15.

Neri R, Mosca M, Stampacchia G, Vesprini E,
Tavoni A, D’Ascanio A, et al. Functional and
isokinetic assessment of muscle strength in
patients with idiopathic inflammatory myopa-
thies. Autoimmunity 2006;39:255-9.

Bronner IM, Van Der Meulen MFG, De Visser M,
Kalmijn S, Van Venrooij W], Voskuyl AE, et al.
Long-term outcome in polymyositis and dermat-
omyositis. Ann Rheum Dis. 2006;65:1456-61.

D. A. Isenberg, E. Allen, V. Farewell, M. R. Ehren-
stein, M. G. Hanna, I. E. Lundberg, et.al., for
the International Myositis and Clinical Stud-
ies Group (IMACS), International consensus
outcome measures for patients with idiopathic
inflammatory myopathies. Development and

27.

28.

29.

30.

31

32.

33.

34.

35.

initial validation of myositis activity and damage
indices in patients with adult onset disease.
Rheumatology 2004;43(1):49-54.

Chinniah K], Mody GM. The spectrum of idio-
pathic inflammatory myopathies in South Africa.
Clin Rheumatol 2021;40:1437-46.

Mariampillai K, Granger B, Amelin D, Guiguet M,
Hachulla E, Maurier F, et al. Development of a
New Classification System for Idiopathic Inflam-
matory Myopathies Based on Clinical Manifes-
tations and Myositis-Specific Autoantibodies.
JAMA Neurol 2018;75:1528-37.

Ramesha KN, Kuruvilla A, Sarma PS, Radhakrish-
nan VV. Clinical, electrophysiologic, and histo-
pathologic profile, and outcome in idiopathic
inflammatory myositis: An analysis of 68 cases.
Ann Indian Acad Neurol 2010;13:250-56.

Ponyi A, Borgulya G, Constantin T, Vancsa
A, Gergely L, Dankd K. Functional outcome
and quality of life in adult patients with idio-
pathic inflammatory myositis. Rheumatolog
.2005;44:83-8.

Murray SG, Schmajuk G, Trupin L, Lawson E,
Cascino M, Barton ], et al. A population-based
study of infection-related hospital mortality in
patients with dermatomyositis/polymyositis.
Arthritis Care Res 2015;67:673-80.

Ishizuka M, Watanabe R, Ishii T, Machiyama T,
Akita K, Fujita Y, et al. Long-term follow-up of
124 patients with polymyositis and dermatomy-
ositis: Statistical analysis of prognostic factors.
Mod Rheumatol 2016;26:115-20.

Galindo-Feria AS, Rojas-Serrano ], Hinojosa-
Azaola A. Clinical and prognostic factors associ-
ated with survival in Mexican patients with idio-
pathic inflammatory myopathies. J Clin Rheu-
matol 2016;22:51-6.

Nufio-Nufio L, Joven BE, Carreira PE, Maldo-
nado-Romero V, Larena-Grijalba C, Cubas IL, et
al. Mortality and prognostic factors in idiopathic
inflammatory myositis: a retrospective analysis
of a large multicenter cohort of Spain. Rheuma-
tol Int 2017;37:1853-61.

Danké K, Ponyi A, Constantin T, Borgulya G,
Szegedi G. Long-Term Survival of Patients with
Idiopathic Inflammatory Myopathies According
to Clinical Features: A Longitudinal Study of 162
Cases. Medicine (Baltimore) 2004;83:35-42.



