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Guideline for treatment of polymyositis and
dermatomyositis approved by Japan College of

Rheumatology, Japanese Society of Neurology, and
Japanese Society of Dermatology.

Hitoshi Kohsaka, Tsuneyo Mimori, Takashi Kanda, Jun
Shimizu, Yoshihide Sunada, Manabu Fujimoto, Yasushi
Kawaguchi, Masatoshi Jinnin, Yoshinao Muro,
Shoichiro Ishihara, Takayuki Sumida

This guideline was established in accordance with Minds
2007 by the research team supported by the Ministry of
Health, Labour and Welfare, Japan. Rheumatologists,
neurologists, and dermatologists participated.

The treatment plan recommended as the first-line
treatment is depicted in the figure.

Skin symptoms only

Yes No

Protection from light
Topical treatment

Acutely progressive interstitial
lung disease or it suspicion

Yes i_l No

Hi-dose glucocorticoids Hi-dose glucocorticoids

and or

immunosuppressants Intermediate-dose glucocorticoids
plus immunosuppressants

Inadequate response

Yes No

| Glucocorticoid tapering | Addition or change of

immunosuppressants

Specific clinical questions asked were as follows.

CQ1. What are the clinical signs and laboratory tests
that predict functional prognosis and therapeutic
response? (Mimori)

CQ2. Are autoantibodies useful markers of myositis?
(Mimori)

CQ3. Which is the best marker to trace clinical activity
of myositis, CK or MMT? (Kanda)

CQ4. What is the first-line treatment
polymyositis and dermatomyositis? (Sunada)
CQ5. What is the validated initial
glucocorticoids? (Kohsaka)

CQ6. Can atrophied muscle recover with corticosteroid
treatment? (Sunada)

CQ7. Is it possible to discontinue the corticosteroids
after remission? (Fujimoto)

CQ8. How to distinguish between muscle weakness
induced by PM/DM and by steroid myopathy? (Sunada)
CQ9. Which patients should you treat by the use of
immunosuppressant with simultaneous prednisolone?

for

dose of



(Kawaguchi)
CQ10 Can Corticosteroid be tapered earlier by the
addition of immunosuppressants? (Jinnin)

CQl11. Which immunosuppressants except
corticosteroids can be effective for the treatment of
PM/DM? (Kawaguchi)

CQ12. Can intravenous injection of immunoglobulins be
a recommended treatment regimen in steroid-resistant
PM/DM? (Kanda)

CQI13. What are the reliable markers for relapse of
myositis that requires intensification of treatment?
(Kohsaka)

CQ14. Which treatment should be selected in relapse of
myositis? (Kohsaka)

CQ15. Should we take any measures to prevent
opportunistic infections in patients with
myositis-associated interstitial lung disease treated with
GC and/or immunosuppressants? (Muro)

CQ16. Is rehabilitation during the early stage of
treatment effective? (Sunada)

CQ17. Will muscle weakness in chronic stage myositis
patients improve with rehabilitation? (Sunada)

CQ18. How should myositis patients with dysphagia be
treated? (Kanda)

CQ19. How should myositis patients with interstitial
lung disease be treated? (Muro)

CQ20. How should myositis patients with cardiac
involvement be treated? (Kohsaka)

CQ21. How should DM patients only exhibiting skin
manifestations or carrying only skin symptoms after
treatment be treated? (Fujimoto)

CQ22. How should DM patients with skin calcification
be treated? (Fujimoto)

CQ23. Should myositis and malignancy be treated
simultaneously in patients with PM/DM and
associated-malignancy? (Jinnin)

CQ1. What are the clinical signs and laboratory tests
that predict functional prognosis and therapeutic
response?

Recommendation: Some clinical symptoms/signs and
laboratory tests can predict life prognosis and
responsiveness to treatment (Recommendation Grade:
Cl)

Although it is difficult to predict precisely the
prognosis and therapeutic response in myositis patients,
some factors that correlate to the prognosis and
therapeutic response have been known empirically.

The risk factors in life prognosis are old age '?, male
sex . race (non-Caucasian) ¥, period from
development of symptoms to initiation of treatment 7,
clinical subsets (cancer-associated myositis and
clinically amyopathic dermatomyositis [DM]) >”, skin

ulcer 7, dysphagia *¥, respiratory complications

(respiratory muscle weakness or interstitial pneumonia)
819 "and cardiac involvement ¥ (evidence level III-IV).

When muscle weakness is severe, dysphagia is an
important sign of resistance to therapy and a risk factor
regulating life prognosis *¥. In cancer-associated
myositis, it has been reported that therapeutic
responsiveness is usually poor. In limited patients,
surgical resection of malignancy can improve the
disease.

There is no consensus on correlation between serum
CK levels and therapeutic responsiveness. When CK
level is very high, it may be possible to predict that the
patients should respond poorly to the treatment. Perhaps,
it is merely because it should take long until the CK
level becomes normal.

It has been reported that therapeutic responsiveness
is poor when severe muscle fiber necrosis and poor
inflammatory cell infiltration are found in muscle biopsy.
This pathological features are related to presence of this
anti-SRP antibodies.
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CQ2. Are autoantibodies useful markers of myositis?

Recommendation:  Myositis-specific  autoantibodies
(MSA) and myositis-associated autoantibodies (MAA)
are closely associated with clinical subsets, pathogenesis,
clinical course and therapeutic responsiveness of
patients with myositis. Therefore, it is recommended
highly to measure anti-ARS antibodies including
anti-Jo-1  and  other  specific  autoantibodies.
(Recommendation Grade: A)

Most of MSA and MAA should be useful in
predicting the responsiveness to treatment for myositis
and extra-muscular complications.

Among the autoantibodies, anti-Mi-2, anti-UIRNP
and anti-Ku antibodies have been reported to predict
relatively good response to glucocorticoids and good life
prognosis, although the latter two antibodies are found in
overlap syndrome ' (evidence level IV).

Anti-Jo-1 and anti-aminoacyl-tRNA synthetases
(ARS) antibodies (including anti-PL-7, anti-PL-12,
anti-EJ, anti-OJ and anti-KS) are associated closely with
interstitial lung disease (ILD) as well as myositis in the
“anti-synthetase syndrome”. Myopathy as well as ILD
in anti-ARS-positive patients are resistant to GC therapy
in general, whereas there is a report to suggest that they
respond well to the initial therapy but suffer from
frequent recurrence. The prognosis of respiratory
function is poor when patients suffer from frequent
recurrence of ILD. Therefore, the concomitant use of
immunosuppressive drugs is recommended to prevent
recurrence of the anti-synthase syndrome *'” (evidence
level IV).

Although all anti-ARS antibodies accompany the
same clinical manifestations, known as anti-synthetase
syndrome, it has been reported that there are some
differences in clinical features, course and prognosis

among the patients with different anti-ARS antibodies.
Frequency of myositis is higher in patients with
anti-Jo-1 antibody, whereas lower in those with
anti-PL-7, anti-PL-12 and anti-KS antibodies. On the
other hand, frequency of ILD is higher in patients with
anti-PL-7, anti-PL-12, anti-KS and anti-OJ than in
anti-Jo-1-positive patients.  Although prognosis is
poorer in anti-PL-7 and PL-12-positive patients than in
anti-Jo-1 positive patients, this may be due to delayed
diagnosis in anti-PL-7 and PL-12-positive patients 'V
(evidence level IV).

Anti-SRP antibody has been reported as a marker of
severe, treatment- resistant and/or recurrent myositis.
Patients with anti-SRP antibodies often have necrotizing
myopathy, which is characterized by marked muscular
fiber necrosis and poor inflammatory cell infiltration in
the muscle biopsy specimen. Anti-SRP-positive
myopathy is often resistant to GC therapy, and therefore
needs immunosuppressive drugs and intravenous
immunoglobulin from early stage of the disease '*'¥
(evidence level IV). In recent years, effectiveness of
rituximab has been reported in anti-SRP-positive and
treatment-resistant myopathy patients '¥ (evidence level
V).

Anti-TIF-1y/o (p155/140) antibody can be detected
in DM patients, and more frequently in
malignancy-associated DM patients. Therefore,
intensive search of malignancies and careful follow-up
are recommended in the patients with this antibody ”
(evidence level IV).

Anti-MDAS (CADM-140) antibody is specific to
clinically amyopathic dermatomyositis (CADM) and
associated frequently with rapidly progressive ILD with
poor prognosis !9 (evidence level IV). It is
recommended to treat the patients with concomitant
immunosuppressive drugs as well as high dose GC from
the early stage of the disease when this autoantibody is
positive or even suspected '” (evidence level V).
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CQ3. Which is the best marker to trace clinical activity
of myositis, CK or MMT?

Answer: Both CK and MMT are equally valuable in the

clinical evaluation of myositis activity.
(Recommendation Grade:B)
Maillard et al. assessed measures of muscle

inflammation including muscle strength (manual muscle
testing [MMT] and myometry) and function (Childhood
Myositis Assessment Scale [CMAS], Children Health
Assessment Questionnaire [C-HAQ]), the muscle
enzymes LDH and CK, and T2-weighted MRI scans of
the thigh muscles, in 10 children with active juvenile
dermatomyositis (JDM), 10 with inactive JDM, and 20
healthy children . The MRI T2 relaxation times were
increased in active JDM compared with inactive JDM
and healthy children, indicating a detectable increase in
inflammation within the muscles. There was also good
correlation between the MRI scores and the measures of
muscle strength and function. However, there was no
correlation between the MRI and muscle enzymes (Class
IVb). In a case series of 19 JDM patients, signal
intensity of muscle in T2-weighted image correlates with
muscle strength assessment while abnormal MRI
findings and serum levels of muscle enzymes (AST, CK
and aldolase) have different sensitivities ? (Class V).
Twenty-nine experts in the assessment of myositis
achieved consensus on 102 adult and 102 juvenile paper
patient profiles as for clinical improvement. Based on
validity, discrimination power, reliability and ease to use,
six core measures were shown: 1. physician’s global
assessment, 2. patient’s/parent’s global activity, 3. MMT,
4. physical function (HAQ/C-HAQ, CMAS), 5. muscle
enzymes (CK, LDH, AST, ALT, Aldolase), and 6.
extramuscular activity assessment. The definition of
improvement (common to the adult and the pediatric
working groups) that ranked highest was 3 of any 6 of
the core set measures improved by =20%, with no
more than 2 worse by =25% (which could not include
manual muscle testing to assess strength ¥) (Class VI).
Most of the myositis experts agreed that MMT and CK
are equally important in the clinical evaluation of
PM/DM patients. Engel and Hohlfeld stressed the
importance to monitor both the patient’s strength by
MMT and the serum CK. However, they also stated
the importance of CK, because in patients responding to
therapy, the serum CK decreases before the weakness; in
those relapsing, the serum CK rises before the weakness
recurs ¥ (Class VI). On the other hand, Dalakas and
Hohlfeld stated that the goals of therapy are to improve
the ability to carry out activities of daily living by
increasing muscle strength and to ameliorate



extramuscular manifestations (rash, dysphagia, dyspnea,
arthralgia, fever). When improvement of the strength

improves, the serum CK concentration falls concurrently.

However, the reverse is not always true because
treatments (eg, plasmapheresis) can lower the serum CK
concentration without improving strength. This effect
has been misinterpreted as “chemical improvement”, and
has formed the basis for the common habit of “chasing”
or “treating” the CK concentration instead of the muscle
weakness > (Class VI). In 2012 Cochran Review for
immunosuppressant and immunomodulatory treatment
for dermatomyositis and polymyositis ®, only two
outcome measures were accepted: 1. Change in a
function or disability scale after at least six months, and
2. A 15% or greater improvement in muscle strength
compared with baseline after at least six months (Class
VD).
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CQ4. What is the first-line treatment for polymyositis
(PM) and dermatomyositis?

In case with interstitial pneumonitis — CQ19
In case with malignancy — CQ25

Recommendation: The first-line treatment for PM/DM is

administration of corticosteroids (Recommendation
Grade: B).

Comments: As the first-line treatment for myositis,
many experts recommend administration of prednisolone.
In actual clinical practice, except for the associated
difficulties, prednisolone is the treatment of choice in
most cases. However, the use of prednisolone as the
first-line treatment is based on empirical data without
prospective or randomized clinical trials that assessed its
efficacy ' (evidence level VI).

In Japan, several corticosteroids are available for oral
and intravenous administration. Although their potential
differences in the efficacy have not been studied,
methylprednisolone is used for steroid pulse therapy.

In juvenile DM, early treatment with combination
corticosteroids and methotrexate is effective in an early
reduction of corticosteroids >® (evidence level V). In
addition, it has been reported that the combination of
methylprednisolone  pulse  therapy  with  oral
corticosteroids had a higher improvement rate and
significantly shorter time to normalize the creatine
kinase (CK) level than oral corticosteroids alone 7
(evidence level III).

Different pathological mechanisms are proposed for
specific PM/DM patient groups. Specific conditions
impacting corticosteroid efficacy include old age, failure
of organs other than muscle (e.g., interstitial pneumonia
and/or malignant tumor complications) '* (evidence
level VI), and anti-signal recognition particle antibody
positivity *? (evidence level V). Future studies are
required to determine the first-line therapy of individual
patients and patient groups.
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CQ5. What is the
glucocorticoids?

validated initial dose of

Recommendation: Prednisolone 0.75-1mg/kg/day has
been used for remission induction of PM/DM.
(Recommendation Grade: C1)

High-dose glucocorticoids (GCs) has been used
according to recommendations of specialists for lack of
randomized controlled trials to investigate the initial
dose of GCs. However, use of the lower dose of GCs
become prevalent with increased use of concomitant
immunosuppressants. Actually, a retrospective study that
compared 15 patients treated with high-dose
prednisolone (>0.5mg/kg/day, generally 1mg/kg/day)
and 10 patients treated with low-dose prednisolone (=<
0.5mg/kg/day) and immunosuppressants disclosed that
muscle enzymes and muscle functions after the
treatment were comparable between the two groups .
Vertebral fractures were less common in the low-dose
group. Although muscle strength before the treatment
and involvement of steroid myopathy were unclear, this
study suggested that prednisolone less than
0.5mg/kg/day should be sufficient to treat PM/DM when
immunosuppressants are used concomitantly.

There is no evidence as for the timing to start tapering
GCs. Conventionally, the initial dose is maintained for 2
to 4 weeks and is tapered by 5 to 10mg/week according

to the improvement of disease to avoid steroid myopathy.

In general, it is easier to taper GCs when GC therapy is
started with immunosuppressants 2.

Usually, GCs are administrated daily in 3 divided doses.
Alternatively, they can be administrated on alternate

days or once every morning to avoid adrenal suppression.

Even in such regimens, however, it is difficult to avoid
adrenal suppression when the moderate or high dose of
GCs is administered. The therapeutic effect is slightly
reduced compared with daily administration in divided
doses. Once-every-morning or alternate-day regimen
may be considered when GCs are tapered to the low
doses.
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CQ6. Can the atrophied muscles with
corticosteroid treatment?

recover

Answer: Atrophied muscle is expected to recover with
the treatment.

Comments: Skeletal muscle mass is regulated by the
balance between synthesis (anabolism) and degradation
(catabolism) of the proteins constituting the skeletal
muscle fibers. Several signals such as hormones,
nutrients, cytokines, and physical tension are involved in
adjusting this balance " (evidence level VI).

The mechanism of muscle recovery through
corticosteroid administration in myositis patients
involves suppression of the muscle fiber damage
accompanying inflammation, which is advantageous for
muscle regeneration ** (evidence level VI). Conversely,
corticosteroids induce skeletal muscle catabolism *
(evidence level 1V). No report is available that studied
the change in muscle mass during -corticosteroid
treatment in myositis patients. Although atrophied
muscle is expected to recover, this is not supported with
a high level of evidence.
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CQ7. Is it possible to discontinue the corticosteroids
after remission?

Answer: Although no evidence is available whether the
relapse rate is higher or not in the patients after
corticosteroid discontinuation than those in continuing
maintenance therapy, it is possible to discontinue
corticosteroids in some cases.



Comments: Complete remission rate after the
termination of medication has been reported to vary
from 25% to 87% in PM/DM !'?. Various factors,
including the disease type and the initial treatment, may
affect the rate. Mostly, the reported remission rates were
40-60%, indicating that it should be possible to
terminate the corticosteroids in some patients.

Phillips et al. reported that, in a retrospective study of 23
DM, 9 PM and 18 overlap syndrome patients (evidence
level IVb), relapses occurred in 67% of PM, 65% of DM,
and 50% of the overlap. Multiple relapses occurred in
60% in the DM group, 67% in the overlap group and
33% in the PM group ?. In each of the three groups the
greatest number of relapses occurred during
maintenance therapy (46% in PM, 38% in DM, 77% in
overlap). A significant number of relapses occurred in
patients who had been off treatment (23% in PM, 18% in
DM, 5% in overlap).

Marie et al. conducted a retrospective study of 77
PM/DM patients with a minimal follow-up duration of
18 months (patients who died before 18-month
follow-up were included) *. They reported that 40%
went into remission; 18% had monocyclic course and
64% had chronic continuous course. Recurrence
occurred in 58%; 27% occurred during the tapering
period of high-dose steroids or stable maintenance
treatment, 19% during the tapering period of low-dose
steroids, and 12% during off treatment (evidence level
IVb).

Apparently, the disease relapses in some patients even if
they are under continuing low-dose corticosteroids.
However, it is impossible to compare directly the relapse
rate of the group that terminated the therapy with that of
the group that continued maintenance dose in PM/DM.
Bronner et al. reported long-term outcome in PM/DM, in
which they re-examined 110 patients after a median
follow-up of 5 years; 41% of the patients were still using
corticosteroids and/or immunosuppressants. They
identified anti-Jo-1 antibody positivity as a risk factor
predicting the persistent use of drugs with a high odds
ratio ¥ (evidence level IVb). Thus, it is possible that
patients with anti-synthetase syndrome, including
anti-Jo-1 antibody, need treatment continuation more
than other patients. Marie et al. assessed and compared
long-term outcome between anti-synthetase syndrome

patients with anti-Jol antibody and those with
anti-PL7/PL12 antibody. In the anti-Jo-1
antibody-positive group and the anti-PL-7/PL-12

antibody-positive group, remission of myositis was
observed in 21.3 and 462%, respectively ®. The
remission rates of interstitial lung disease were 29.4%
and 5.6%, respectively. Therefore, the main targets of
treatment may differ depending on the difference of the
autoantibody profile.

At this moment, it is difficult to make a general
classification of what types of patients need
corticosteroid maintenance therapy. The decision of
treatment continuation should be based on the clinical
course of the individual patients.
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CQ8. How to distinguish between muscle weakness
induced by PM/DM and by steroid myopathy?

Recommendation: A comprehensive approach with
reference to the clinical and laboratory findings is used
to distinguish between muscle weakness induced by
PM/DM and by steroid myopathy.

Comments: Steroid myopathy is suspected when
progressive muscle weakness occurs during long-term
GC administration to treat myositis, with creatinine
kinase (CK) values remaining normal or unchanged "
(evidence level V), ? (evidence level VI). However, in
many cases, steroid myopathy occurs frequently with
recurrence of the myositis. Also, concomitant systemic
deterioration of the systemic conditions, such as disuse
muscle atrophy, malnutrition and infection make
differential diagnosis difficult.

The dose of GC and length of administration that induce
steroid myopathy differ depending on the individual
patients. In general, steroid myopathy is less likely when
the patients take GC at the dose equivalent to 10 mg of
prednisolone per day or less. The myopathy develops
generally in two weeks after starting 40 - 60 mg per day.
Administration for 1 month induced some degree of
muscle weakness ¥ (evidence level III). Patients with
malignancy and the elder patients are also prone to the



steroid myopathy * (evidence level VI). Patients with
steroid myopathy often develop other GC side effects,
including a moon face, diabetes, central obesity,
psychiatric changes, dermatological symptoms and
osteoporosis ¥ (evidence level III).

Steroid-induced muscle weakness occurs predominantly
in the proximal muscles and occurs rarely in the distal
muscles. Therefore, it tends to be more noticeable in the
pelvic-girdle muscles than in the upper limbs
(evidence level IIT) ¥ and (evidence level VI).

Needle electromyography should reveal myogenic
changes but not spontaneous discharges. This finding is
useful in differentiating steroid myopathy from myositis
relapse " (evidence levels VI) ¥ (evidence level V) ® and
(evidence level VI).

In steroid myopathy, 24-hour excretion of creatinine in
the urine increases. This can serve as a diagnostic
reference V' (evidence level V), but not always helpful ¥
(evidence level III).

Muscle pathology should disclose selective type 2 fiber
atrophy # (evidence level VI) 7) , (evidence level IV) ®
(evidence level IV). Relapse is suspected when high
signal intensity changes are seen on the fat-suppressed
T2-weighted skeletal MRI scans ? (evidence level VI) '
(evidence level VI). However, the same findings can
also be seen in muscles subjected to an excessive
exercise load. MRI scan should be carried out after
sufficient muscle rest of the patients.

When steroid myopathy is diagnosed, the clinical course
of muscle strength, changes in CK levels, laboratory
findings, and treatment content in the 2 months before
the diagnosis should be taken into consideration 2
(evidence level VI). In some cases, the diagnosis can be
made only by monitoring the muscle weakness 2-8
weeks after reducing the GC dose ? (evidence level VI).
Steroid myopathy improves 3—4 weeks after appropriate
dose reduction of GC ¥ (evidence level III).
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CQ9. Which patients should be treated with
immunosuppressants  together ~ with  concomitant
glucocorticoids?

Recommendation: Immunosuppressants should be given
to patients with PM/DM who are resistant to
glucocorticoid (GC) therapy. (Recommendation Grade:
B)

Patients with PM/DM can be treated with methotrexate
(MTX), azathioprine (AZA), tacrolimus (Tac), and
cyclosporine A (CsA) in combination with GC as the
first line therapy. (Recommendation Grade: B)

Comments: Since the 1950s, the standard treatment of
myositis has been administration of a high-dose GC V. It
has been observed that some patients do not respond to
GC alone. Other patients treated wuth GC alone
experience recurrence after the dose of GC is tapered. In
the article by van de Vlekkert et al. in 2010 ?, recurrence
was observed in approximately 45% of cases treated
with GC alone (evidence level II).

In short, many patients respond to the high-dose GC as
an initial treatment and go into remission, but suffer
from relapse during GC tapering. In the cases of relapse,

the combination therapy with immunosuppressants
should be selected .
However, long-term GC treatment can evoke

steroid-induced muscle atrophy, making full recovery of
the muscle strength difficult. Therefore, it is necessary to
make treatment period with a high-dose GC as short as
possible. On the other hand, it is necessary to consider
the increase in the amount of GC for the cased of
relapse.

Based on these facts, the initial treatment with GC
together with methotrexate (MTX), azathioprine (AZA),
tacrolimus (Tac) ¥, or cyclosporineA (CsA) ¥ should be
effective and should reduce the rate of relapse during the
GC tapering (evidence level VI).
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CQ10. Can glucocorticoids be tapered earlier when
immunosuppressant is added?

Recommendation: The addition of immunosuppressants
is useful for earlier tapering of the dosage of
glucocorticoids (GC). (Recommendation Grade: C1)

Comments: Although no multicenter randomized control
trails are available to answer the CQ, a randomized trial
by Bunch et al., which compared the effects of
prednisone plus azathioprine with those of prednisone
alone in 16 patients provides highest evidence. In their
observation after three years, patients treated with the
combination therapy needed lesser doses of prednisone
as maintenance therapy (1.6 mg/day versus 8.7 mg/day)
as well as had better functional outcomes " (evidence
level II).

Furthermore, many case reports have indicated that the
addition of immunosuppressants is useful for earlier
tapering of GC. For example, Qushmagq et al. described
that case series of 6 PM/DM (4 PM and 2 DM)
refractory to GC therapies were treated by cyclosporin A
of mean dose 3.5mg/kg/day for a median of 6 months,
which resulted in the reduction of the dosage of GC by
approximately 75% 2 (evidence level V). In 14 juvenile
DM patients who had not responded to GC and other
immunosuppressants, the treatment with cyclosporin A
led to the recovery of muscle strength and the reduction
of GC ¥ (evidence level V).

Wilkes et al. reported that treatment of 13 patients of the
antisynthetase syndrome and interstitial lung disease
with tacrolimus for a mean duration of 51 months
improved the muscle or lung involvement, and reduced
the mean prednisone dose by 67% * (evidence level V).
A retrospective review of 50 juvenile DM patients

treated with mycophenolate mofetil indicated that the
skin and muscle disease activity decreased and that GC
dosages became lower after 12 months of the therapy ¥
(evidence level V). In addition, mycophenolate mofetil
treatment in 12 DM patients who had the skin lesions
recalcitrant to traditional therapies or who developed
toxic effects from traditional therapies decreased the
dosage of GC by 93% ® (evidence level V). Also, in 10
DM patients treated with mycophenolate mofetil in
combination with GC, successful GC taper was achieved
in six patients 7 (evidence level V).

Thirty-one  juvenile DM patients treated with
methotrexate and GC had a shorter average time to
discontinuation of prednisone and a lower average
cumulative prednisone dose compared to 22 historical
controls those who received only GC, although recovery
of muscle strength and physical function were similar in
both groups ¥ (evidence level V). In 13 DM patients, the
addition of methotrexate allowed reduction or
discontinuation of GC ? (evidence level V). Furthermore,
the initial prednisone dose was halved after 13 weeks in
amyopathic DM patients '” (evidence level V).

Taken together, these reports indicated various
immunosuppressants make early tapering the GC doses
as steroid-sparing agents, although the evidence levels of
each report is not high.
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CQI11. Which immunosuppressants except

glucocorticosteroids can be effective for the treatment of
PM/DM?

Recommendation: Azathioprine, methotrexate,
tacrolimus, cyclosporine A, mycophenolate mofetil, or
cyclophosphamide can be effective. (Recommendation
Grade: B)

Comments

1. Azathioprine (AZA)

Around 1980, the efficacy of combination therapy with
GC was reported '?. For juvenile DM, survival rates
were improved using MTX or AZA as an initial therapy.
AZA is considered an option at the time of myositis
relapse.

Dose of 50-100 mg/day, min 1-2 administrations

2. Methotrexate (MTX)

The efficacy of MTX has been reported for myositis
relapse *#. In some clinical trials of juvenile DM,
including one randomized controlled trial, the
combination therapy of GC and MTX as initial treatment
has been shown to be effective in the early GC tapering.
MTX is considered an option at the time of myositis
relapse. Although MTX is not covered officially by
health insurance in Japan, it is expected to yield good
results.

Daily dose to dose 7.5-15 mg / week

3. Tacrolimus (Tac)

The efficacy of Tac has been reported in myositis relapse
57 The CK level, aldolase level, and MMT score were
improved significantly in patients receiving GC and Tac
combination therapy compared to those of patients
receiving GC alone. Tac is also considered an effective
drug at the time of myositis relapse. It has been shown to
be effective for interstitial lung disease (ILD) in PM/DM
and myositis unresponsive to CsA. Japanese insurance
covers interstitial pneumonia treatment associated with
PM / DM.

Two-minute administration to reach the optimal dose

with trough concentration of 5-10 ng / ml

4. Cyclosporin A (CsA)

A randomized controlled trial showed CsA to be
effective in the early GC tapering ®. CsA is an option at
the time of myositis relapse. In patients with PM/DM
and associated ILD, combination therapy of CsA and GC
improved the prognosis of ILD more effectively than GC
alone *'?,

Two-minute administration to reach the optimal dose
trough concentration of 100-150 ng / ml

A method for distributing 1 dose to reach a 2-hour value
of 1,000 ng / ml may also be used.

5. Mycophenolate mofetil (MMF)

The efficacy of MMF has been reported for myositis
relapse """ In a cohort of 50 patients with juvenile DM,
the activity index of dermatitis and myositis was
improved significantly by the administration of MMF '?.
Therefore, MMF is considered an option at the time of
myositis relapse.

Dose of 1-3 g / day, 2-minute administration

6. Cyclophosphamide (CPA)

CPA is administered for PM/DM less often than for other
connective tissue diseases. However, CPA was reported
to be effective as a surrogate for CsA in the treatment of
recurrent myositis and was used to treat ILD with
PM/DM 9. Therefore, it could be used in the treatment
of refractory myositis and myositis relapse.

A dose of 50-100 mg / day, with a minimum of 1-2
administrations through intravenous infusion for a 500
mg/m2 of body surface area every four weeks.
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CQ12. Can intravenous injection of immunoglobulins
(IVIg) be a recommended treatment regimen in
steroid-resistant PM/DM?

Recommendation: 1VIg treatment can be initiated in
steroid-resistant DM (Recommendation Grade: B) and
PM (Recommendation Grade: C1) patients.

Two randomized clinical trials were reported '?.
Dalakas et al. conducted a double-blind,
placebo-controlled study of 15 patients (age, 18 to 55
years) with biopsy-proved ?, treatment-resistant DM.
The patients continued to receive prednisone and were
randomly assigned to one infusion of immune globulin
(2 g per kilogram of body weight) or placebo per month
for three months, with the option of crossing over to the

alternative therapy for three months. The eight patients
assigned to immunoglobulins had a significant
improvement in scores of muscle strength (P<0.018) and
neuromuscular symptoms (P<0.035), whereas the seven
patients assigned to placebo did not. Repeated biopsies
in five patients of muscle whose strength improved to
almost normal also showed improvement ” (Class II).
Miyasaka et al. conducted a randomized, double-blind,
placebo-controlled study of 16 steroid-refractory patients
(16 PM and 10 DM, based on Bohan and Peter criteria
49, They were assigned randomly to receive IVIg or
placebo, and the IVIg group showed significant
improvement in the primary endpoint (MMT score) and
the secondary endpoints (serum CK level and ADL
score). However, placebo group also showed significant
improvement. No significant difference was observed
between two groups 2 (Class II).

A case-control study by Danieli et al. ® enrolled 20
refractory patients (§ PM and 12 DM, based on Bohan
and Peter criteria *”) treated by prednisone and
cyclosporine A. The patients were divided into three
groups: no additional treatment (n=7), additional IVIg (1
g/kg body weight/day 2 days/month, for 12 months;
n=7), additional IVIg plus plasmapheresis (n=6).
Patients receiving prednisone and cyclosporine A plus
IVIg had a significantly higher probability of
maintaining complete remission at the end of the four
year follow up period than those treated with prednisone
and cyclosporine A alone (P<0.001). No further benefit
was added by the plasmapheresis (Class IVb).

Several case-series and single case reports dealing with
the therapeutic effect of IVIg have been published.
Most of them described favorable effects of IVIg in the
improvement of MRC score, serum CK level and ADL
score. Some case-series also commented on the
beneficial outcome of IVIg treatment for dysphagia "
(Class V): the percentage of full-remission was from
38% ® (Class V) to 100% (with oral mycofenolate
mofetil ¥ (Class V)).

According to the evidence-based guideline of IVIg in the
treatment of neuromuscular disorders, committed by the
American Academy of Neurology and published in 2012
19 IVIg treatment for nonresponsive dermatomyositis in
adults was ranked Level C (IVIg may be considered)
(Class VI).
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CQI13. What are the reliable markers for relapse of
myositis that requires intensification of treatment?

Recommendation: Muscle enzymes, such as creatine
kinase (CK) and aldolase (ALD), and manual muscle
testing are used as markers of disease activity. Image
findings, visual analog scale and electromyography
findings are also useful. As total evaluation with several
markers is important, composite measures that integrate
these markers are proposed to assess disease activity.
(Recommendation Grade: B)

Comments:

Muscle enzymes (Recommendation Grade: B)

Although no validated definitions of the relapse are
available, elevation of serum CK and ALD levels has
been used as an indicator of relapse. In most clinical
studies, their levels were measured to evaluate disease

activity and to identify relapse of myositis or refractory
diseases. In all the 26 studies published in the major
journals between 1993 and 2012, serum CK and ALD
levels were measured and considered as indicators of
myositis relapse 2.

Manual
Grade: B)
Although no validated definitions of relapse are
available, deterioration of MMT scores has been used as
an indicator of relapse. In most clinical studies, MMT
was assessed to evaluate disease activity and to identify
relapse of myositis or refractory diseases. In 23 out of
the 26 studies published in the major journals between
1993 and 2012, MMT scores were considered as an
indicator of myositis relapse *7?2. Although the MMT
scores are good markers in considering intensification of
treatment, clinicians should rule out muscle weakness
attributable to steroid-induced myopathy.

Muscle Testing (MMT) (Recommendation

Magnetic resonance (MRI) of
recommendation C1)

Since correlation between the fat suppressive image
signal intensity with short tau inversion recovery (STIR)
and clinical disease activity was demonstrated in 1991 2
the STIR image has been used as an indicator of the
myositis relapse 28). A previous report showed that
fat-corrected T2 measurement should be useful for

assessing disease activity 2.

imaging (grade

Visual analog scale (VAS) (Recommendation Grade: C1)
In patients with juvenile DM, the cutaneous assessment
tool (CAT) activity score was highly correlated with
physician’s global assessments of disease activity
measured with the 10-cm visual analog scale (VAS) *.
VAS is listed as an assessment tool of disease activity
and damage in the core set measures developed by
International Myositis Assessment & Clinical Studies
group IMACS).

Electromyography (EMG) (Recommendation Grade:
Cl)

EMG is a useful tool for diagnosis of myositis *”. A case
report demonstrated that EMG was also useful for
detecting relapse of myositis *".

IMACS core set (Recommendation Grade: C1)

IMACS recommended that exacerbation of myositis
should be defined in each clinical trial using the six
parameters below 2.

1. physician global disease activity

2. parent/patient global disease activity

3. manual muscle strength testing (MMT)

4. physical function

5. laboratory measurements and 6. extramuscular disease

>



complications

Although the number of clinical trials that used the
above parameters is still low, they will become common
as a core set measures >,

Functional index (FI) (Recommendation Grade: C1)

FI is a testing to evaluate muscle endurance in
inflammatory myopathies by scoring the number of
repetitions for tasks with a constant rhythm, and was
reported by Josefson in 1996 *¥. Recently, the good
correlation between Functional Index 2 (FI-2), which is
a simplified version of FI, and physical function was
demonstrated in patients with PM/DM . Although FI
has never been used as an index of myositis relapse,
some clinical trials employed it for an outcome measure.
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CQ14. Which treatment should be selected in relapse of
myositis?

Recommendation: Increase of GC to 05~1.0 mg
prednisolone /kg body weight /day, or addition of
immunosuppressants, 1Vig, biological agents
(tocilizumab, abatacept, rituximab, or TNF inhibitors),
plasma pheresis have been the choice.

Increase of glucocorticoids (Recommendation Grade: B)
In the disease flare, dose escalation of GC to 0.5~1.0
mg prednisolone /kg body weight is recommended .
However, there are not enough data to recommend a
specific dose of glucocorticoids. Concomitant use of
immunosuppressive agents should be considered in the
patients who will not tolerate adverse effects of the
increased GC doses.

Immunosuppressants (Recommendation Grade: B)
(See CQ11 for details)

Intravenous immunoglobulin (IVIg) (Recommendation
Grade: B)

Many studies demonstrated the efficacy of IVIg for
relapse of PM/DM and refractory diseases “®. IVIg
reduced frequency of relapse significantly and improved
long-term prognosis. It was effective for PM/DM
patients with dysphagia or ILD "®. Although repeated
treatments are required for the long-term benefit, IVIg
may be considered as one of the therapeutic agents for
relapse of PM/DM.

Tocilizumab (Recommendation Grade: C1)

Recently, it was reported that two patients with
refractory polymyositis responded well to tocilizumab.
This fact suggested the efficacy of IL-6 blockade for
relapse of PM/DM °). Although, the role of IL-6 in the
pathogenesis of PM/DM is still unclear, IL-6 has been
proposed as a biomarker of disease activity in DM 9,



Abatacept (Recommendation Grade: C1)

There are 2 reported cases of refractory and relapsing
myositis responded well to abatacept '''?. Abatacept
might be a beneficial option for the treatment of
refractory myositis. Controlled trials are expected to
demonstrate its efficacy.

Rituximab (No recommendation grade)

The efficacy of rituximab in PM/DM has been suggested
by case reports and uncontrolled trials '*'”. However, in
the recent randomized controlled trial assessing its
efficacy in 200 PM/DM patients, no differences were
disclosed in response rates between the rituximab and
placebo arms. Thus, it failed to show the efficacy of
rituximab for refractory disease '®.

TNF inhibitors (Recommendation Grade: C2)

In a retrospective study, 6 of 8 patients with refractory
PM/DM treated with TNF inhibitors showed a favorable
response '?. Subsequent trials failed to demonstrate the
efficacy of the TNF inhibitors for refractory PM/DM
202D Furthermore, rare but considerable cases of TNF
inhibitor-induced PM/DM were reported **¥. Based on
these facts, the TNF inhibitors are not recognized as a
valid therapeutic agent for PM/DM.

Plasma pheresis (Recommendation Grade: C2)
Some case reports reported favorable outcomes after
plasmapheresis for relapse of myositis *¥. However, a
double blind, placebo-controlled trial failed to
demonstrate the effectiveness of plasmapheresis and
leukapheresis in chronic refractory PM/DM *.

References
1. Branddo M, Marinho A. Idiopathic
inflammatory myopathies: definition and management of
refractory diseases. Autoimmun Rev. 2011;10:720-4.
2. Schiopu E, Phillips K, Macdonald PM, et al.
Predictors of survival in a cohort of patients with
polymyositis and  dermatomyositis:  effect  of
corticosteroids, methotrexate and azathioprine. Arthritis
Res Ther. 2012; 14:R22.
3. Hasija R, Pistorio A, Ravelli A, et al.
Therapeutic approaches in the treatment of juvenile
dermatomyositis in patients with recent-onset disease
and in those experiencing disease flare: an international
multicenter ~PRINTO  study.  Arthritis  Rheum.
2011;63:3142-52.
4. Dalakas MC, Sonies B, Dambrosia J, et al.
Treatment of inclusion-body myositis with IVIg: a
double-blind, placebo-controlled study. Neurology.
1997;48:712-6

Dalakas MC, Illa I, Dambrosia JM, et al. A
controlled trial of high-dose intravenous immune
globulin infusions as treatment for dermatomyositis. N

Engl J Med 1993;329:1993-2000.

5. Cherin P, Pelletier S, Teixeira A, et al. Results
and long-term followup of intravenous immunoglobulin
infusions in chronic, refractory polymyositis: an open
study with thirty-five adult patients. Arthritis Rheum.
2002;46:467-74.

6. Danieli MG, Malcangi G, Palmieri C, et al.
Cyclosporin A and intravenous immunoglobulin
treatment in polymyositis/dermatomyositis. Ann Rheum
Dis. 2002;61:37-41.

7. Marie I, Menard JF, Hatron PY, et al.
Intravenous immunoglobulins for steroidrefractory
esophageal involvement related to polymyositis and
dermatomyositis: a series of 73 patients. Arthritis Care
Res. 2010; 62:1748-55.

8. Bakewell CJ, Raghu G. Polymyositis
associated with severe interstitial lung disease: remission
after three doses of IV immunoglobulin. Chest.
2011;139:441-3.

9. Narazaki M, Hagihara K, Shima Y, et al.
Therapeutic effect of tocilizumab on two patients with
polymyositis. Rheumatology. 2011;50:1344-6.

10. Bilgic H, Ytterberg SR, Amin S, et al.
Interleukin-6 and type I interferon-regulated genes and
chemokines mark disease activity in dermatomyositis.
Arthritis Rheum 2009;60:3436-46.

11. Musuruana JL, Cayallasca JA. Abatacept for
treatment of refractory polymyositis. Joint Bone Spine.
2011;78:431-2.

12. Arabshahi B, Silverman RA, Jones OY et al.
Abatacept and sodium thiosulfate for treatment of
recalcitrant juvenile dermatomyositis complicated by
ulceration and calcinosis. J Pediatr. 2012;160:520-2.

13. Rios Fernandez R, Callejas Rubio JL, Sanchez
Cano D, et al. Rituximab in the treatment of
dermatomyositis and other inflammatory myopathies. A
report of 4 cases and review of the literature. Clin Exp
Rheumatol. 2009;27:1009-16.

14. Chung L, Genovese MC, Fiorentino DF. A
pilot trial of rituximab in the treatment of patients with
dermatomyositis. Arch Dermatol. 2007; 143:763-7.

15. Levine TD. Rituximab in the treatment of
dermatomyositis: an open-label pilot study. Arthritis
Rheum. 2005;52:601-7.

16. Cooper MA, Willingham DL, Brown DE, et al.
Rituximab  for  the  treatment of  juvenile
dermatomyositis: a report of four pediatric patients.
Arthritis Rheum. 2007;56:3107-11.

17. Chiu YE, Co DO. Juvenile dermatomyositis:
immunopathogenesis, role  of  myositis-specific
autoantibodies, and review of rituximab use. Pediatric
Dermatol. 2011; 28:357-67.

18. Oddis CV, Reed AM, Aggarwal R, et al.
Rituximab in the treatment of refractory adult and
juvenile dermatomyositis and adult polymyositis : a



randomized, placebo-phase trial. Arthritis Rheum.
2013;65:314-24.

19. Efthimiou P, Schwartzman S, Kagen LJ.
Possible role for tumour necrosis factor inhibitors in the
treatment of resistant dermatomyositis and polymyositis:
a retrospective study of eight patients. Ann Rheum Dis.
2006;65:1233-6.

20. Dastmalchi M, Grundtman C, Alexanderson H,

et al. A high incidence of disease flares in an open pilot

study of infliximab in patients with refractory
inflammatory =~ myopathies. =~ Ann  Rheum  Dis.
2008;67:1670-7.

21. Coyle K, Pokrovnichka A, French K. A

randomized double blind placebo controlled trial of
infliximab in patients with polymyositis and
dermatomyositis. Arthritis Res. 2008; 58:S293.

22. Klein R, Rosenbach M, Kim EJ, et al. Tumor
necrosis factor inhibitor-associated dermatomyositis.
Arch Dermatol 2010;146:780-4.

23. Ishikawa Y, Yukawa N, Ohmura K, et al.
Etanercept-induced anti-Jo-1-antibody-positive
polymyositis in a patient with rheumatoid arthritis: a
case report and review of the literature. Clin Rheumatol.
2010;29:563-6.

24. Pons-Estel GJ, Salerni GE, Serrano RM, et al.
Therapeutic plasma exchange for the management of
refractory systemic autoimmune diseases: report of 31
cases and review of the literature. Autoimmun Rev.
2011;10:679-84.

25. Miller FW, Leitman SF, Cronin ME, et al.
Controlled trial of plasma exchange and leukapheresis in
polymyositis and dermatomyositis. N Engl J Med. 1992;
326:1380-4.

26. Hengstman GJ, De Bleecker JL, Feist E, et al.
Open-label trial of anti-TNF alpha in dermato- and
polymyositis treated concomitantly with methotrexate.
Eur Neurol. 2008;59:159-63.

CQ15. Should we take any measures to prevent
opportunistic infections in patients with
myositis-associated interstitial lung disease treated with
GC and/or immunosuppressants?

Recommendation:  When  high-dose GC  and/or
immunosuppressants are administered to myositis
patients with interstitial lung disease, measures should
be taken to prevent opportunistic infections such as
pneumocystis pneumonia (Recommendation Grade: A).

Comments: Opportunistic infections developed in 18
(11.5%) of 156 PM/DM cases in a French study ", and
in 33 (11.8%) of 279 cases in another French study ?
(evidence level 1V). In the most cases, the pathogens
were fungi, most commonly Candida albicans and
Pneumocystis jiroveci. The peripheral blood lymphocyte

count and the serum total protein concentration in the
patients with opportunistic infections were lower than
those in patients without opportunistic infections ". In
addition, neither adrenal GC nor immunosuppressant
was used in 2 of the 18 patients with opportunistic
infections while the other were treated with a various
doses of GC. Seven patients took immunosuppressants
together with GC.

In 75 patients with SLE or PM/DM under more than 40
mg/day of prednisolone, pneumocystis pneumonia arose
as a complication in 7 cases (9.3%), who are all with
interstitial lung disease ¥ (evidence level IV). No
pneumocystis pneumonia develpoed in cases who were
under the sulfamethoxazole-trimethoprim combination
as prophylaxis (evidence level IV) ¥.

In 2011, the American Thoracic Society recommended
use of one tablet/day of sulfamethoxazole-trimethoprim
combination or two tablets for three days a week in
patients under prednisone more than 20 mg/day for more
than a month, particularly with an immunosuppressant .
The same should be recommended to prevent
pneumocystis pneumonia during treatment of the
myositis-associated interstitial lung disease (evidence
level VI).

Regarding the prevention of pulmonary tuberculosis,
similar prevention should be considered to those for
patients infected with HIV A prophylaxis, such as
isoniazid administration, should be considered in
patients with old lesions of pulmonary tuberculosis ¢
(evidence level VI).
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CQ16. Is rehabilitation during the early stage of
treatment effective?

Recommendation: Beginning rehabilitation in the early
stage of treatment has been reported as effective in
muscle strength recovery. As it has not been reported to
be harmful, rehabilitation may be implemented. However,
the definitive prognosis of improvement in functions is
unclear. Furthermore, the appropriate load for
rehabilitation is currently not determined
(Recommendation Grade: CI).

Comments: Except for several reports of small case
series, randomized clinical trials or large-scale studies
verifying the effects of early stage rehabilitation for the
treatment of PM/DM, and its adverse events have not
been conducted. Alexanderson et al. determined the
effect of a 12-week-long resistive training on 11 patients
in the early stage of PM/DM and reported recovery in
both activities of daily living (ADL) and body functions
without increasing the CK level (evidence level V) V.

In addition, Escalante et al. evaluated the effects of
combination resistive and non-resistive exercises in four
PM/DM subjects as well as the impact of resistive
exercise alone on one subject ?. Manual muscle testing
and ADL scores and peak isometric torque of lower
limbs were evaluated. They indicated that three subjects
in the first group experienced the effects of both
exercises, whereas the remaining one subject
experienced no effects. Improvement in the muscle
strength was noted in one case receiving only resistive
exercise. In addition, significant increase in the CK level
was not observed after any of the exercises in any of the
subjects in that study (evidence level V).

One major caveat with the abovementioned studies is the
lack of a control group. Changes in functional prognosis
based on the presence or absence of rehabilitation
implementation are unclear. However, harm caused by
rehabilitation has not been reported.

In addition, changes in functional prognosis based on the
level of load have not been examined. Thus, the
appropriate load for use in rehabilitation remains
unclear.
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CQ17. Will muscle weakness in chronic stage myositis
patients improve with rehabilitation?

Recommendation: Rehabilitation at chronic stage is
probably effective in muscle strength recovery without
aggravating inflammation and thus is recommended
(Recommendation Grade: B).

Comments: Several small-scale randomized clinical
trials investigated the outcomes of rehabilitation and
adverse events in chronic stage PM/DM. Wiesinger et al.
determined the effects of 6-week-long physical loads,
such as cycling and stepping up and down a step tool, in
14 PM/DM patients and showed that the ADL score,
muscle strength in the lower limbs, and peak oxygen
consumption of muscle were markedly higher in the
treatment group than in the control group without the
exercise load V. They observed no increase in the CK
level or exacerbation of inflammation. In addition,
Wiesinger et al. performed randomized clinical trials
with an extended duration of 6 months and showed that
both the muscle strength and ADL score improved
without any adverse events 2.

In addition, in a non-randomized clinical trial,
Alexanderson et al. assessed the effect of exercise load
on a group of chronic stage PM/DM patients and
reported no aggravation of inflammation in the muscle
biopsy specimens or increase of abnormal findings in
muscle magnetic resonance imaging in patients with
improved muscle strength and ADL score **.
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CQ18. How should myositis patients with dysphagia be
treated?



Recommendation: 1VIg is a recommended therapeutic
option to treat  steroid-resistant  dysphagia.
(Recommendation Grade: C1)

Although no RCTs or observational comparative studies
were present concerning the treatment of dysphagia in
PM/DM, two relatively large case-series were published
-2 Marie et al. retrospectively reviewed the medical
records of IVIg-treated 73 patients (39 with PM, 34 with
DM, based on Bohan Peter criteria **) with
steroid-resistant esophageal involvement 1). The median
length of the patients’ follow-up after institution of IVIg
therapy (1gm/kg daily for 2 days each month: median 7
months of treatment) was 32 months and sixty patients
(82.2%) exhibited resolution of their esophageal clinical
manifestations (Class V). Four other patients (5.5%)
improved but they still experienced mild dysphagia
intermittently. Another patient successfully underwent
cricopharyngeal myotomy. Eight patient died from
aspiration pneumonia (n=6) and cancer (n=2).

Oh et al. retrospectively analyzed 62 patients with
inflammatory myopathy-associated dysphagia seen at
Mayo Clinic, Rochester between 1997 and 2001: 26 with
IBM, 18 with DM, 9 with PM, and 9 with overlap
syndrome (2) (diagnosis of PM/DM was based on
Dalakas criteria »). Fifty-five patients (20 with IBM, 17
with DM, 9 with PM, and 9 with overlap syndrome)
received immnosuppressive therapy including
prednisone, azathioprine and methotrexate, and IVIg
was administered in one with IBM, 4 with DM, 2 with
PM, and 1 with overlap syndrome. Eleven patients
reported resolution of their dysphagia (6 with DM, 4
with overlap syndrome, and 1 with PM). On the other
hand, the patients with IBM had the least improvement;
none had resolution of dysphagia. The improved
outcome in IBM was noted only after cricopharyngeal
myotomy (n=4) and dilation and reflux treatment (n=1)
(Class V).

Palace et al. reported a 69-year-old woman with isolated
dysphagia due to PM ®. Her symptoms and signs were
restricted to swallowing difficulties for 3 years and was
successfully treated by oral prednisolone 40 mg daily
(Class V). Other effective therapies described in
case-series and single case reports are as follows: IVIg
’® (Class V), ciclosporine A ? (Class V), intravenous
cyclophosphamide plus oral methotrexate '” (Class V),
cricopharyngeal myotomy '"'? (Class V), and
endoscopic balloon dilatation '¥ (Class V).
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CQ19. How should myositis patients with interstitial
lung disease be treated?

Recommendation: Administration of high-dose GC
(prednisolone Img/ body weight kg) is recommended. In
the case with acutely progressive interstitial lung disease
(ILD) and high risk patients, such as CADM patients,



immunosuppressants should be started together with GC.

(Recommendation Grade: B)

Comments: It is reported that a half of PM/DM patients
have ILD Y. In planning treatments, both myositis and
ILD are therapeutic targets we need to select from as a
primary target. Although both are equally important in
general, ILD is more important in patients in some
subtypes of myositis. To predict the prognosis and
treatment response of ILD, chest imaging (HRCT),
pathological findings and autoantibody profiles should
be evaluated as much as possible ' (evidence level IV)
(Recommendation Grade: B). ILD complicated with DM
has worse prognosis than ILD complicated with PM "
(evidence level IV).

High-dose GC therapy (prednisolone 1mg/ body weight
kg/day) is effective for ILD complicated with PM/DM in
many cases. Thus, as we do in the treatment of myositis,
we can observe carefully the response of ILD to steroid

monotherapy as initial treatment " (evidence level IV-V).

However, intensive immunosuppressant treatment
should be initiated together with high-dose GC treatment
in some cases with ILD since they are often intractable
or recurrent. This is especially true in the cases with
rapidly progressive ILD complicated with CADM since
they are particularly resistant to conventional treatments,
and prone to death " (evidence level IV-V). The
following are useful indicators of disease course and
prognosis: PaO2/FiO2 ratio and A-aDO2 level 5, 'V,
changes in KL-6 and SP-D '?, the presence of
anti-MDAS5 antibody and changes in its titer '''?, and
ferritin level and changes in its level 'V (evidence level
IV-V).

When respiratory symptoms, image findings and/or the
examinations listed above progress in less than several
weeks or months, high-dose GC (oral administration of
prednisolone 1mg/ body weight kg/day with or without
methylprednisolone pulse therapy) together with
calcineurin inhibitor should be started '?® (evidence
level III-V). Blood trough level at 100-150 ng/ml for
cyclosporine 'Y and at 5-10 ng/ml for tacrolimus '
should be maintained unless renal damage is noted
(evidence level III-V). Addition of cyclophosphamide
intermittent intravenous therapy '**'**2% (evidence level
III-V) and/or a high dose of intravenous
immunoglobulin *** (evidence level V) are tried for
serious or intractable cases. There are reports that
high-dose GC therapy in combination with intermittent
cyclophosphamide intravenous therapy and cyclosporine
was effective in treating rapidly progressive ILD with
CADM ?? (evidence level IV).
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CQ20. How should myositis patients with cardiac
involvement be treated?

Recommendation: High-dose glucocorticoids including

three consecutive pulses of intravenous
methylprednisolone in combination with
immunosuppressive agents should be considered.

(Recommendation Grade: C1)

Comments: Symptomatic cardiac complications have
been reported in 10-30 % of patients with PM/DM,
including congestive  heart failure, arrhythmia,
myocarditis and coronary disease '?. More patients are
diagnosed to have subclinical cardiac involvements with
cardiac MRI or measurement of cardiac enzyme.
Although cardiac involvement is a significant prognostic
factor for death ¥, no solid evidence for therapeutic
options are available. Patients with cardiac involvement
are treated accordingly as refractory cases.

Methyprednisolone pulse therapy and high-dose GC

Detailed therapeutic courses and the outcomes of 10
PM/DM patients with cardiac involvement were
reported previously . While 8 patients responded well
to immunosuppressive agents, the other 2 patients
developed new cardiac symptoms, which required
pacemaker implantation even after treatment with

immunosuppressants.
Among the above 8 cases, 7 patients were treated with
three consecutive pulses of intravenous

methylprednisolone 500-1000 mg/body followed by oral
high-dose GC **®. The other one case was treated with
oral high-dose GC alone (I mg predonisone /body
weight kg) ?. Administered GC doses in the 2 cases of
treatment failure were not described. Because a patient,
who did not respond to the initial treatment and
remained to have active diseases, developed
life-threatening cardiomyopathy, early control of disease
activity should be important in treating PM/DM with
cardiac involvement. Thus, pulse GC therapy followed
by high-dose oral GC is recommended as the initial
treatment (evidence level V). In cases with severe
congestive-heart failure, reduction of dose and
administration rate of intravenous methylprednisolone
should be considered to avoid exacerbation of the heart
failure by the mineral corticoid action of GC.



Immunosuppressants and other agents
Immunosuppressants were used from the early stage of
treatment in all of the above 10 cases
(cyclophosphamide; 4 cases *”, methotrexate; 5 cases
3689) " azathioprine; 4 cases ¥, cyclosporine; 1 case ",
hydroxychloroquine; 1 case ¥, rituximab; 1 case ¥, in
total number). Nonetheless, 4 cases were resistant >,
and 2 cases improved only after two or more trials of
immumosuppressive agents "®. Although there is no
evidence that cardiomyopathy is resistant to GC,
concomitant use of immunosuppressants from the initial
stage of treatment should be considered to avoid poor
prognosis (evidence level V). Solid recommendations
for the choice of immunosuppressants are not
established because of the lack of controlled clinical
trials.

Alternatively, patients were treated intravenous injection
of immunoglobulins ® and plasma exchange . Further
investigations are required to confirm their efficacy.
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CQ21. How should DM patients only exhibiting skin
manifestations or carrying only skin symptoms after
treatment be treated?

Recommendation: Observation or topical corticosteroid
therapy should be required for DM patients with
cutaneous manifestation alone.

Comments:

DM patients with skin manifestations alone (patients
with amyopathic DM [ADM]) may develop muscle
diseases and/or interstitial lung diseases subsequently.
The intervals between the onsets of skin and other
manifestations vary depending on the individual cases,
and range from months to decades. Therefore, careful
follow-up is necessary even for DM patients with skin
manifestations alone. Moreover, the ADM patients have
malignancies as frequently as patients with classical DM
1 (Evidence level IVb), and thus should be examined
for presence of malignancies.

Systemic administration of GC or immunosuppressants
to DM patients with skin manifestations alone is not
recommended in our and foreign countries. Instead,
observation or topical therapy is the standard care **
(evidence level VI). No RCT is available for the efficacy
of topical therapy.

Occasionally, DM patients carry skin symptoms even
after the treatment that resolves muscle and systemic
symptoms successfully * (evidence level VI). Thus, the
remaining skin manifestations do not necessarily
indicate persistent activities of muscle diseases and
unsuppressed systemic complications. Therefore, further
increase and/or addition of systemic administration of
GC and/or immunosuppressive agents are generally not
recommended. Observation or topical therapy should be
considered again for such patients as is the case with
ADM 9 (evidence level VI).

GC are the most common agents for topoical therapy *”
(evidence level VI). Mild class GC should be applied for
the facial lesions, while very strong class or upper class
GC is required for the lesions in the trunk/extremities.
Nonetheless, the treatment is often difficult. In addition,
since the long-term use of topical GC can induce side
effects including skin atrophy and telangiectasia,
unnecessary use should be avoided.

Regarding other topical therapies, an open study and
case reports have indicated the usefulness of tacrolimus
ointment for the treatment of cutaneous symptoms of
DM ¥19 (evidence level V). However, there is a report
showing that it was not effective 'V (evidence level V).
Like lupus patients, DM patients exhibit photosensitivity
2 (evidence level III). When the patients have
erythematous lesions in the sun-exposed area such as the



face and the fore neck, the protection from light and the
use of sunscreen should be encouraged.

Oral antihistamines are also used for pruritus
(evidence level VI).

6,7)

For severe skin symptoms, systemic administration of
dapsone (Recommendation Grade: Cl), intravenous
gamma globulin (Cl), methotrexate (Cl),
mycophenolate mofetil (Cl), cyclosporine A (ClI), or
tacrolimus (C1) may be considered.

Comments:

If the patient has extensive skin symptoms impairing
QOL, systemic therapy may be taken into consideration
for the prolonged skin symptoms after the conventional
treatment for other organs ®” (evidence level VI). No
systemic therapy has been proven effective by RCT.
There are case reports describing use of oral dapsone
(DDS) 19 (evidence level V). In other countries,
hydroxychloroquine has also been used © (Evidence
level VI).

The usefulness of intravenous gamma globulin therapy
(IVIg) has been shown by a cross-over study '¢
(evidence level II). In this study, significant
improvement of the skin symptoms was observed in 8 of
12 DM patients. In addition, there are case reports
describing successful use of IVIg "' (evidence level
V).

As for immunosuppressants, the usefulness of MTX has
been reported by case series studies **? (Evidence level
V). Also, the usefulness of mycophenolate mofetil has
been reported by case series studies % (evidence level
V). Other case reports have described the usefulness of
cyclosporine A and tacrolimus for the treatment of the
skin lesions 27 (evidence level V). In use of these
drugs, careful attention should be paid to possible
adverse reactions.

As for biologics, a pilot study has shown the efficacy of
rituximab for the treatment of skin symptoms 2*
(evidence level III). Another pilot study disclosed
limited effectiveness ** (evidence level III). Regarding
TNF inhibitors, a randomized controlled trial of
etanercept and prednisone failed to show significant
difference despite some skin lesion improvement **
(evidence level II). Since these biologics have a potent
immunosuppressive effect, the decision of application
needs careful attention. It should be noted that there are
reports describing DM induced by the usage of TNF
inhibitors.
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CQ22. How should DM patients with skin calcification
be treated?

Recommendation: For calcinosis remaining after
standard treatment of DM, administration of low-dose
warfarin, diltiazem hydrochloride, aluminum hydroxide,
bisphosphonates, probenecid, intravenous gamma

globulin, or surgical therapy should be considered.
(Recommendation Grade: C1)

Comments:

Calcinosis is a skin symptom that may remain or
exacerbate after the improvement of muscle and
systemic symptoms. It develops particularly often in
juvenile DM patients. In the treatment of the calcinosis,
the efficacy of low-dose warfarin '? (evidence level II),
diltiazem hydrochloride ** (evidence level V),
aluminum  hydroxide ©  (evidence level V),
bisphosphonate " (evidence level V), probenecid '*'V
(evidence level V), intravenous gamma globulin '*'¥
have been reported although none of them had potent
effects. Another option is surgical removal 'Y (evidence
level V).
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CQ23. Should myositis and malignancy be treated
simultaneously in patients with PM/DM and
associated-malignancy?

Recommendation: Unless the symptoms of PM/DM
require urgent treatment, preceding treatment of the
malignancy should be considered.

In patients with PM/DM and associated malignancy,
both malignancy (e.g. surgical operations and/or
chemotherapy) and myositis (e.g. GC and/or
immunosuppressants) should be controlled. However,
simultaneous treatments targeting the malignancy and
PM/DM may result in delay of wound healing and
excessive immunosuppression. In many cases, one of the
targets is selected for initial treatment.

Although many case reports on PM/DM associated with
malignancy are available, no studies addressed treatment
protocol or treatment timing for the two targets. Case
series indicated correlation between progression of
malignancy and activity of myositis in 8 of 45 cases or 8
of 13 cases '? (evidence level V). Andras C et al.
described that levels of creatine kinase and lactate
dehydrogenase decreased significantly one month after
treatments of the malignancy ¥ (evidence level V).
Furthermore, several cases went into remission of
myositis only by the treatments of malignancy, which
did not include GC administration *” (evidence level V).
On the other hand, several case reports indicated that
treatments of myositis may not be effective without
treatments of malignancy, and that response to the
treatments of myositis was better after the treatments of
malignancy *° (evidence level V). Furthermore, GC
administration induces delay of wound healing or
excessive immunosuppression, which should be taken
into consideration in the surgical operation and
chemotherapy. Immunosuppressants may also promote
progression of the malignancy.

Based on these notions, treatments of malignancy should
be considered first unless treatments of PM/DM are

urgent. When the activity of the myositis does not
change after the treatments of malignancy, GC with or
without immunosuppressants should be initiated. When
treatments of the myositis are urgent typically because of
severe myositis, dysphagia, respiratory muscle weakness
or interstitial lung disease, they should be started after
the careful consideration of the risks of the treatments.
This can be the case even if the malignancy is not under
control.
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