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Abstract
Objective
The evidence base for treatment of the idiopathic inflammatory myopathies is extremely limited. The rarity and
heterogeneity of these diseases has hampered the development of good quality clinical trials and while a range of
immunomodulatory treatments are commonly used in clinical practice, as yet there are no clear guidelines directing their
use. We aimed to establish current prescribing regimens used to treat adults with myositis internationally.

Methods
An electronic survey based on different clinical scenarios was distributed internationally to clinicians involved in the
treatment of patients with myositis. Participants were asked to select their first-line treatment preferences in each situation.
A multinomial regression analysis was used to assess the influence of clinical scenario, respondent expertise and country
of origin on first-line treatment choice.

Results
107 survey responses were received. 57% of respondents considered themselves an expert in myositis and the majority
of respondents were rheumatologists although responses from other specialities were also received. Pharmacological
treatment with steroids and additional immunotherapy was the preference in most scenarios. First-line immunosuppressant
choice was significantly influenced by the clinical scenario, the expertise of the treating physician and country of practice.
Azathioprine, methotrexate and mycophenolate mofetil were the most commonly chosen agents.

Conclusion
In the absence of available evidence, clinical experience and expert consensus often forms the basis of treatment
guidelines. These results suggest that an international consensus approach would be possible in myositis and would
overcome an urgent, yet unmet need for patients suffering with this difficult disease.
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Introduction

The idiopathic inflammatory myopa-
thies (IIM) are a collection of rare dis-
eases characterised by muscle weak-
ness. Associated features include ma-
lignancy, interstitial lung disease and
skin disease. Even within the tradition-
al subtypes of polymyositis, dermato-
myositis and inclusion body myositis
there is considerable heterogeneity
including, paradoxically, some forms
with limited or no muscle involve-
ment. Sub-classification of patients by
autoantibody status has been shown
to facilitate patient subdivision into
more homogenous groups but, while
autoantibodies are now detectable in
the majority of adults with IIM, as yet
comprehensive autoantibody screening
is only available in a limited number
of centres (1). The rarity of IIM com-
bined with disease heterogeneity has
hampered the development of good
quality clinical trials and as reported
in a Cochrane and other systematic lit-
erature reviews the evidence base for
treatment remains very limited (2-4).
Appropriate patient stratification in fu-
ture trials is likely to be crucial, par-
ticularly as there is emerging evidence
that selected patients may benefit more
from certain treatments than others (5).
While immunosuppression in various
guises remains the mainstay of treat-
ment for IIM there is no evidence,
consensus or accepted guideline to
indicate agent preference. This choice
is therefore made based on the experi-
ences and personal preferences of the
prescribing physician.

As part of the STAMP (Standardised
Treatment for Adults with Myositis
and different Phenotypes) project de-
veloped within the International My-
ositis Assessment and Clinical Studies
Group (IMACS), we sought to estab-
lish the prescribing preferences for cli-
nicians treating adult patients with dif-
ferent sub-types of I[IM, with the aim of
establishing whether an international
consensus guideline would be feasible.

Methods

In consultation with IMACS we cre-
ated a survey based on eight clinical
scenarios designed to reflect different
IIM subtypes. Fictional case vignettes
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were based on serological subtypes of
IIM but autoantibody status was not
included unless laboratory testing was
readily available. We questioned what
immunosuppressive treatment survey
respondents felt to be appropriate, if
any. In order to minimise bias, immu-
nosuppressant options were the same
in each scenario and presented in al-
phabetical order. See supplementary
information for case scenarios used.
The web-based survey was avail-
able between 26" March and 31* July
2013 and the link was distributed via
the British Society for Rheumatology
electronic newsletter and emailed to
national and international special in-
terest groups (UkMyoNet, EUMyoNet
and IMACS). Recipients were asked to
forward the survey on to colleagues via
their own networks, in order to reach as
wide an audience as possible.

Surveys were completed anonymously.
However, we asked that respondents
were at consultant/attending physician
level and additional demographic data
was collected including location and
type of practice, number of years in
practice, number of IIM patients seen,
IMACS membership and whether the
respondent considered themselves an
expert, or had a special interest, in my-
ositis.

Statistical analysis

All analyses were performed using the
R statistical package (6). Initial data
analysis consisted of investigating the
large number of treatment choices and
the inter-relationship between first-line
treatments, the latter of which were dis-
played graphically as a chord diagram.
Multinomial regression was used to as-
sess the influence of variables such as
expert status, clinical scenario, country
of origin on the choice of treatment.
Specialty specific treatment preferenc-
es were not explored due to low num-
bers of non-rheumatologist responses.

Results

Respondents

107 survey responses were received,
the majority (90) from consultant rheu-
matologists, but also from neurologists
(8), dermatologists (4) and general phy-
sicians/internists (5). Just under half of
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the responses came from UK-based
physicians. Scenarios were presented
in numerical order and the number
of responses reduced through the se-
ries of cases. Sixty-seven respondents
completed Scenario 8. Overall 57%
of respondents considered themselves
an expert, or had a special interest, in
myositis. Non-expert respondents were
primarily based in the UK or Australia
(Table I). There was an even spread
of length of time in practice amongst
respondents. Predictably, self-reported
experts saw a higher median number of
IIM patients per year than non-experts
(30 IQR 15-61) vs. 5 (IQR3-8)).

First-line treatment

Pharmacological treatment with ster-
oids and additional immunotherapy
was the preference in most scenarios
(Table II). For those who felt pharma-
cotherapy beyond corticosteroids was
appropriate immunosuppressant pref-
erences are shown in Supplementary
Figure 1. First-line immunosuppressant
preferences were defined as one of the
respondents’ top three choices. More
than one ‘first choice’ treatment could
therefore be selected. The relationship
between treatment choices across all
scenarios was examined and is repre-
sented graphically in Supplementary
Figure 2. Respondents often selected
the same drug(s) in multiple scenarios
and the most popular choices were of-
ten selected together by respondents as
their first-line choice(s).

Clinical scenario influences treatment
choice

The prescription of all immunosuppres-
sant medications was influenced by the
clinical scenario (p<0.0001), with for
example, the probability of azathio-
prine being prescribed first-line signifi-
cantly lower in scenarios 5 (p=0.003), 6
(p=0.007), 7 (p=0.024) and 8 (p<0.001)
than scenario 1. Similarly, the probabil-
ity of mycophenolate mofetil being pre-
scribed as a first line drug was signifi-
cantly lower in scenarios 5 (p=0.001),
7 (p=0.001), and 8 (p<0.001) compared
to scenario 1, and methotrexate signifi-
cantly higher in scenarios 2 (p=0.011),
3 (p<0.001), 4 (p<0.001), 6 (p=0.048)
and 7 (p=0.034).

Table I. Demographics of survey responders. The majority of survey respondents special-
ised in rheumatology. Non-expert responses predominantly came from the UK and Australia.

Country of practice Specialty Experts (%) IIM patients seen/year
Median (IQR)
Argentina 5 R 4 (80) 13 (7.5-13.5)
Australia 11R,2N 2 (15) 5 (3-8)
Bulgaria 3D 3 (100) 15 (15-16)
Canada 3R 3 (100) 20 (16-25)
China 2R 2 (100) 150 (125-175)
Columbia IR 1 (100) 9
Czech Republic 2R 2 (100) 77 (69-85)
Hungary 2 GM 2 (100) 251.5 (162.75-340.75)
India 1R 1 (100) 16
Japan 3R 3 (100) 40 (27.5-42.5)
Mexico IR 1 (100) 52
Netherlands 1GM, I N 2 (100) 25.5 (17.25-33.75)
Poland 2R 1 (50) 31.5 (24.75-38.25)
South Korea 1R 1 (100) 60
Spain 1R,2GM 3 (100) 20 (15-47.5)
Switzerland 1R 1 (100) 200
United Kingdom 47R,4N,1D 19 (37) 8 (4-17)
United States 9R,IN 10 (100) 57.5 (42-121.25)
Total 90R,8N,4D,5GM 61 (57) 13 (5-41.5)

R: rheumatology; N: neurology; D: dermatology; GM: general/internal medicine.

Table II. Treatment recommendations for each scenario. Pharmacological treatment with
steroids and additional immunotherapy was the preference in most scenarios. For details of
the case vignettes used see supplementary material.

Pharmacological Preferred route of Additional
treatment steroid administration immunotherapy
recommended (%) recommended
(%) beyond steroids (%)
v Oral  Topical
Scenario 1: ASS & anti-Jo-1 98 25 75 0 95
Scenario 2: Cancer associated DM 100 34 66 0 82
Scenario 3: DM 97 20 80 0 83
Scenario 4: NAM & anti-SRP 97 64 36 0 94
Scenario 5: IBM 75 19 81 0 52
Scenario 6: CADM & anti-MDAS5 93 24 69 7 89
cutaneous features

Scenario 7: NAM & statin history 98 12 88 0 65
Scenario 8: CADM 95 1 63 36 68

ASS: anti-synthetase syndrome; DM: dermatomyositis; NAM: necrotising autoimmune myositis;
IBM: inclusion body myositis; CADM: clinically amyopathic myositis.

Certain scenarios appeared to provoke a
more ‘aggressive’ treatment approach;
this was particularly apparent in scenar-
i0 4 (necrotising autoimmune myopathy
and anti-SRP autoantibodies) where
64% of respondents felt intravenous
(IV) corticosteroids were preferable.
Interestingly, this was also the scenario
that saw the highest use of IV immuno-
globulin as a first-line option, although
this was non-significant and other
agents (azathioprine and methotrexate)
were more commonly selected. Sce-
nario 1 (anti-synthetase syndrome and
anti-Jo-1 autoantibodies) also generated
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an aggressive approach with IV cyclo-
phosphamide the most popular treat-
ment choice and both IV immunoglobu-
lin and IV cyclophosphamide being sig-
nificantly more likely to be prescribed in
this scenario than the others (p<0.0001).
In contrast, in the absence of muscle or
organ involvement (scenario 8: Clini-
cally amyopathic dermatomyositis) the
management approach was much less
aggressive: Whilst 95% respondents
agreed treatment was indicated, 31%
of those did not recommend immuno-
suppression beyond prednisolone and
in 36% topical prednisolone was felt
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to be the most appropriate with only 1
respondent preferring the IV route. Ad-
ditional agents, where recommended,
were often less potent with both hy-
droxychloroquine (p<0.001) and topical
tacrolimus popular choices (p=0.001).

Experts versus non-expert status

Overall azathioprine, methotrexate
and mycophenolate mofetil were the
most popular treatment choices. Ex-
perts were significantly more likely to
choose these treatments than non-ex-
perts in all scenarios (p<0.001 and odds
ratios = 2.0, 2.3 and 2.3, respectively).
Significant interactions were observed
between expert and scenario for IV
immunoglobulin (p<0.001) and cyclo-
phosphamide (p=0.007) with the nature
of the interaction terms suggesting that
experts use these more powerful and
expensive treatments selectively.

The influence of country of practice

As the number of responses from indi-
vidual countries (except the UK) was
generally low, responses were grouped
into the following subgroups; UK, Eu-
rope excluding the UK, North Ameri-
ca, South America, East Asia, Australia
and India. Using these groupings there
was a significant effect on first-line
immunosuppressant choice dependent
on geographical origin that persisted
after allowing for expert status. For
many agents there was also a signifi-
cant interaction between expert and
geographical subgroup, suggesting that
in a location where a particular agent
was more commonly chosen, experts
were also more likely to prescribe that
agent than experts in other countries
where the agent was less commonly
chosen. For example, for the first-line
choice of IV Immunoglobulin there is
a significant effect between countries
(p<0.001) and this remains when allow-
ing for expertise (p<0.001). Compared
to the UK the likelihood of choosing
IV Immunoglobulin first-line is sig-
nificantly lower in Australia (p=0.010),
Europe (p=0.010) and South America
(p=0.020) but is significantly higher
in North America (p=0.006). There is
also a significant interaction (p<0.001)
between the expert and country, sug-
gesting that the difference in prescrib-

ing practice of experts and non-experts
may vary in some locations.

Consistency of approach

In most scenarios the most popular
treatment choice was selected by more
than half of respondents. Scenario 5
showed the greatest degree of dispar-
ity between respondents: This was
designed to be clinically indicative of
inclusion body myositis but, as is often
the case, with a suggestive but incon-
clusive muscle biopsy. In this context
76% of rheumatologists and 50% of
neurologists felt pharmacotherapy was
appropriate. For the neurologists elect-
ing to treat, this was restricted to oral
prednisolone alone however 64% of
treating rheumatologists would also
recommend an additional immunosup-
pressive agent and some IV predniso-
lone. Disparity of treatment choices
was also apparent in Scenario 6 (clini-
cally amyopathic myositis and cutane-
ous features suggestive of anti-MDAS
autoantibodies), where the overall
first-line immunosuppressant prefer-
ences were less apparent (supplemen-
tary Figure 1). Furthermore, the most
popular choices included both drugs
generally perceived as ‘aggressive’ (IV
cyclophosphamide) ‘moderately ag-
gressive’ (azathioprine, methotrexate
and mycophenolate mofeti) and ‘mild’
(hydroxychloroquine) suggesting a
lack of uniformity in approach.

Discussion

This study has several limitations in-
cluding the limited responses from
non-experts in countries other than the
UK and Australia and the low number
of responses from non-rheumatologists.
The survey did not examine drug dos-
ing nor treatment regimen e.g. induc-
tion versus maintenance therapy nor
encompass all of the variability seen in
IIM. Despite these limitations it is in-
teresting to note that in most scenarios
assessed, comparable treatments were
suggested by survey respondents, de-
spite the lack of a robust evidence base
or treatment guidelines. While certain
drugs appeared uniformly popular,
namely azathioprine, methotrexate and
mycophenolate mofetil, clinical sce-
nario had a significant influence on pre-
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scribing choice. We assume this relates
to the perceived risk of disease compli-
cations, such as interstitial lung disease,
or the supposed likelihood of treatment
response suggested by autoantibody
status and/or other clinical features
described. The reduced likelihood of
prescribing methotrexate in scenarios 1
and 6 may be due to the suggestion of
interstitial lung disease in both of these
cases. In a recent systematic review of
immunomodulatory treatment in poly-
myositis and dermatomyositis we noted
that only two randomised controlled
trials analysed the distribution of my-
ositis-specific and myositis-associated
autoantibodies ~ between  treatment
groups, and the impact of the presence
of various autoantibodies on outcome
and treatment response was only as-
sessed in one (2). Subgroup analyses
such as these are particularly challeng-
ing in view of the rarity of myositis and
international collaborations will be cru-
cial in achieving this. Glucocorticoids
plus an additional immunosuppressant
was the most commonly selected treat-
ment in most scenarios, despite a lack
of evidence for the benefit of combina-
tion therapy in adult patients: The sec-
ond line agents in myositis study, which
compared steroids alone to steroids plus
methotrexate, ciclosporin or both, failed
to demonstrate a difference in intention
to treat analyses or even to demonstrate
a steroid sparing effect for combina-
tion therapy (7). Whilst these results
call the continued use of these agents
into question, patients enrolled in this
study had active disease despite ster-
oid therapy and, when the same agents
were used in newly diagnosed juvenile
patients the results clearly favoured
combination treatment, and MTX had
a better safety profile compared to CsA
(8). Furthermore, the large, placebo
controlled, rituximab in myositis study
whilst failing to meet its endpoint was
able to demonstrate a significant ster-
oid sparing effect with the addition of
rituximab (9).

Self-reported expertise also signifi-
cantly influences immunosuppressant
choice and interestingly experts select
from a more limited range of drugs for
first-line treatment and are more likely
to choose the three most popular immu-
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nosuppressants. Despite a lack of treat-
ment guidelines experts also appear to
modify their treatment approach in the
same way in the different scenarios.
The increased range of drugs used non-
selectively by non-experts, particularly
as these include more expensive and
potentially toxic treatments, highlights
the need for clear treatment recommen-
dations in addition to the potential ben-
efits of expert involvement in the care
of these rare and difficult diseases.
Disparities in prescribing choice were
most apparent in two scenarios, scenar-
io 5 and scenario 6. We speculate that
in scenario 5 (inclusion body myositis)
the high rate of respondents recom-
mending treatment reflects a desire to
try ‘something’ that may help, in addi-
tion to a lack of diagnostic certainty, as
no therapy has to date been shown to
alter the course of this disease (10). In
scenario 6 (clinically amyopathic my-
ositis and cutaneous features suggestive
of anti-MDAS autoantibodies) respond-
ents appear to be split into two camps;
those treating aggressively and those
with a more conservative approach. We
hypothesise that this reflects the real-
life difficulty of recognising patients
prone to clinically significant compli-
cations, such as interstitial lung disease
as in this case, in the absence of readily
available autoantibody testing.

In every-day practice treatment choices
are influenced not only by physician
experience and preferences but also by
the availability of resources and cost.
This may explain the differences in

prescribing choice by location of prac-
tice, particularly if national prescribing
restrictions are in place for some medi-
cations. While we are unable to deter-
mine the influence of cost and avail-
ability of immunosuppressant options
in the minds of the respondents, the
popularity of more affordable, generic
medicines looks promising for the de-
velopment of international consensus
guidelines that can be widely applied.

Conclusion

Comparable treatments were suggested
by most respondents despite a lack of
evidence and guidelines. Pharmacolog-
ical treatment with steroids and addi-
tional immunotherapy is the preferred
treatment for most patients with I[IM.
First-line immunosuppressant choice
is influenced by clinical phenotype and
the expertise and origin of the treating
physician. In the absence of available
evidence, clinical experience and ex-
pert consensus often forms the basis of
treatment guidelines. This survey sug-
gests that in IIM such an international
consensus approach would be possible.
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