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ABSTRACT
Two cases of pro g ressive interstitial
lung disease associated with polymyo -
sitis/dermatomyositis are pre s e n t e d .
Both patients were refractory to con -
ventional therapy with high-dose corti -
costeroids, cyclosporine, and intermit -
tent pulse cyclophosphamide, and thus
a therapeutic trial of tacrolimus was
instituted. Ta c rolimus was markedly
effective in achieving subjective, labo -
ratory and radiographic improvement
in both patients. 

Introduction
Polymyositis (PM) and dermatomyosi-
tis (DM) are systemic autoimmune dis-
eases which principally target the skele-
tal muscle and, in the latter, skin. Fre-
q u e n t l y, the diseases target other sites as
well, and manifest Raynaud’s phenom-
enon, vasculopathy, arthritis, cardiomy-
opathy and interstitial lung disease
(ILD). ILD complicates PM/DM fre-
quently (5-40%) and accounts for a sig-
nificant proportion of the morbidity and
mortality of affected patients because of
the resistance to therapy. T h e r a p e u t i c
approaches conventionally begin with
corticosteroids, to which about 50% of
a ffected patients has been estimated to
respond favorably (1,2). If they fail, im-
munosuppressive drugs such as cyclo-
phosphamide and cyclosporine are em-
ployed, but their efficacy is supported
only by retrospective case collections or
open trials (3-6).
Tacrolimus is a relatively new immu-
nosuppressive drug that inhibits T-cell
activation and proliferation (7), and is
indicated for the prophylaxis against re-
jections after organ transplantation. Re-
cently, tacrolimus has been used also in
several autoimmune diseases with suc-
cess, and is suggested to offer a novel
strategy to the management of autoim-
mune diseases resistant to corticoster-
oids (8, 9). 
We report 2 PM/DM patients with ILD
refractory to prednisolone, cyclospor-
ine, and intermittent pulse cyclophos-
phamide, who responded favorably to
tacrolimus.

Case reports
Case 1
A 6 9 - y e a r-old previously healthy

woman was referred to the Tokyo Med-
ical and Dental University Hospital in
March, 2002, with a 6-month history of
rash over the hands and gradually wor-
sening exertional dyspnea accompa-
nied by dry cough. Examination reveal-
ed fine crackles over the bilateral lower
lung fields, proximal muscle weakness
in all four extremities, violaceous pap-
ules over her elbows, knees, and proxi-
mal interphalangeal and metacarpopha-
langeal joints, and small fingertip ul-
cers. Although myogenic enzymes were
not elevated (CPK 112 U/L, aldolase
6.1 U/L) and anti-Jo-1 antibody was
negative, electromyogram revealed the
myogenic pattern and muscle biopsy
showed perivascular infiltration of in-
flammatory cells, which are compatible
with DM. Computed tomography (CT)
of the chest demonstrated subpleural
reticulolinear densities in the mid-to-
lower fields of both lungs and occa-
sional areas of ground glass opacities
(Fig. 1A). The alveolar-arterial oxygen
gradient (AaDO2) was 21.4 mmHg and
serum KL-6 level was 1,010 U/mL (<
500 U/mL). Serum level of KL-6, a
glycoprotein produced by type II alve-
olar cells, is known to reflect the extent
of injury of the pulmonary interstitium
(10) and is routinely measured for the
assessment of ILD in Japan. 
She was thus diagnosed with DM asso-
ciated with active ILD, and was started
on a high-dose prednisolone (Predo-
nine®, Shionogi & Co., Ltd.) therapy (1
mg/kg/day). Her disease however re-
mained active and, although cyclospor-
ine (Neoral ®, Novartis Pharmaceuti-
cals) was subsequently added (doses
adjusted for a target trough level of
100-200 ng/mL), it progressed with
AaDO2 widening to 28 mmHg and KL-
6 increasing to 1150 U/mL (Fig. 1D).
Cyclosporine was therefore discontin-
ued, and a cyclophosphamide (Endox-
an®, Shionogi & Co., Ltd.) pulse (500
mg) was administered, following which
she suffered from prolonged lymph-
openia (<1 0 0 /µL) and developed P n e u-
mocystis jiroveci pneumonia (PCP). 
Upon the resolution of PCP with a sul-
famethoxazole-trimethoprim (Baktar®,
Shionogi & Co., Ltd.) therapy and after
informed consent was obtained, tacro-
limus (Prograf®, Fujisawa Pharmaceu-

CASE REPORTClinical and Experimental Rheumatology 2005; 23: 707-710.

707



tical) was started with its dose adjusted
for a target whole-blood trough level of
5 ng/mL. Within 2 weeks after the start
of tacrolimus, she experienced a signif-
icant improvement in dyspnea, and lev-
els of AaDO2 and KL-6 decreased dra-
matically without any significant ad-
verse effects (Fig.1D). Percent vital ca-
pacity (%VC) and percent diffusion ca-
pacity of carbon monoxide (% DLCO)
improved from 57.9% and 35.9% when
tacrolimus was started to 87.9% and
55.6% at 9 months, and to 103.5% and
75.8% at 18 months, respectively. Re-
peat CT in 5 and 14 months revealed a
remarkable diminution of subpleural
reticulolinear densities (Figs. 1B and
1C). Doses of prednisolone could be
uneventfully tapered down to a mainte-
nance dose of 5mg/day over the fol-
lowing 10 months, and she has remain-
ed in remission on tacrolimus over a
total of 24 months till now. 

Case 2
A 56-year-old woman initially devel-
oped, in 1998, symmetrical proximal
muscle weakness accompanied by ele-
vated CPK and positive anti-Jo-1 anti-
body. She was diagnosed with PM and
responded very well to prednisolone. In
March, 2000, she started to have exer-
tional dyspnea and was referred to our
hospital. Physical examination reveal-
ed fine crackles over the bilateral lower
lung fields and proximal muscle weak-
ness of all extremities. Serum CPK was
2.260 U/L and partial pressure of oxy-
gen in arterial blood (PaO2) was 58
mmHg. Chest CT revealed intense sub-
pleural reticulolinear densities in the
lower lung fields of both lungs. She
was thus diagnosed with PM relapse
complicated by newly developed ILD.
Pulse methylprednisolone (Solu-Me-
drol®, Pfizer Japan Inc.) (500 mg for 3
days) was administered, followed by

prednisolone 30 mg/day and cyclo-
sporine, but her respiratory condition
worsened over the next 6 weeks. Cy-
closporine was therefore switched to
intermittent pulse cyclophosphamide
(500mg) to which she responded, and
subsequently a total of 16 cyclophos-
phamide pulses were administered over
the following 22 months. However, in
2 months after the last pulse was given
in March, 2002, dyspnea and muscle
weakness worsened with PaO2 77 mm-
Hg, KL-6 1.250 U/L, and CPK 459U/
L. After informed consent was obtain-
ed, 3 mg/kg/day of tacrolimus was
started with its whole-blood trough lev-
els maintained at approximately 5
ng/ml. Exertional dyspnea and muscle
weakness began to improve, and levels
of CPK and KL-6 significantly de-
creased and PaO2 improved over the
following 6 months (Fig. 2C). Radi-
o g r a p h i c a l l y, subpleural reticulolinear
densities markedly diminished (Figs.
2A, 2B). Prednisolone was continued
at a maintenance dose.

Discussion
Association of ILD significantly im-
pacts on survival of PM/DM patients
(11) and, in one report, 5-year survival
was 60.4% (12). Nevertheless, there is
currently no established therapy for
this grave complication. Conventional-
ly, high-dose corticosteroids therapy is
employed first and, although no con-
trolled trials have been undertaken to
show its efficacy, about 50% of recipi-
ents have been estimated to respond
favorably (1,2). To those patients who
fail to or cannot tolerate high-dose cor-
ticosteroid therapy, use of other immu-
nosuppressive agents is necessitated.
Intermittent pulse cyclophosphamide
therapy is used to control various in-
tractable autoimmune diseases, such as
proliferative lupus nephritis (13), and
several case reports and case series de-
monstrated successes with this therapy
in controlling “rapidly progressive” or
refractory ILD in PM/DM (3, 14, 15).
Although the precise etiology of ILD in
PM/DM remains unknown, accumulat-
ing evidence now suggests that activat-
ed T cells may play essential roles in
the pathogenesis and thus cultivated in-
terests in applying T cell-specific im-
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Fig. 1. Changes in radiographic findings and clinical course of patient 1. High-resolution computed
tomography (CT) of the chest showed subpleural reticulolinear densities (arrows) in the mid-to-lower
lung fields (A). Repeat CT taken 5 (B) and 14 (C) months after the initiation of tacrolimus treatment
showed a remarkable diminution of subpleural reticulolinear densities (arrows). Clinical course (D).
MPS: Methylprednisolone; PSL: prednisolone; CYC: cyclophosphamide.
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munosuppressive agents for the treat-
ment of this refractory condition. Most
commonly employed among them is
cyclosporine, and retrospective analy-
ses of small (4, 5 , 16) and relatively
large cohorts (6), all reported from Ja-
pan, suggested its efficacy as well as its
favorable safety profile. These thera-
pies however warrant further, prospec-
tive, investigation.
Tacrolimus is a macrolide immunosup-
pressive drug that inhibits T-cell activa-
tion and proliferation in a manner that
is strikingly similar to that of cyclo-
sporine, and is currently indicated for
the prophylaxis against rejections after
organ transplantation. Recently, effica-
cy of tacrolimus has been also shown in
several autoimmune diseases, most
extensively in rheumatoid arthritis (9),
and provided motives for using tacro-
limus in treating refractory ILD in PM/
DM. 
Oddis et al. (17) were the first to report
experiences with tacrolimus in PM/DM
patients with ILD. In their report, 3 of 5
anti-Jo-1 antibody-positive PM
patients with active ILD improved and
another patient had the disease stabi-
lized. Subsequently, they performed
more comprehensive retrospective
review of a total of 13 PM/DM patients
with ILD who had failed corticos-
teroids and at least one other im-
munosuppressive agent, and reported
significant improvement in pulmonary
function when treated with tacrolimus
for an average of 51.2 months (18). 
Our patients had ILD that were resis-
tant to cyclosporine, and the one devel-
oped PCP due to immunosuppression
induced by pulse cyclophosphamide
while the other flared despite receiving
pulse cyclophosphamide. In both pa-
tients, tacrolimus resulted in significant
improvement in symptoms, gas ex-
change, radiographic findings, and ser-
um KL-6 levels without showing any
adverse effects. Tacrolimus also allow-
ed corticosteroid tapering in case 1.
Serum trough levels of tacrolimus were
carefully monitored during the treat-
ment and maintained at approximately
5 ng/ml. Our experience thus concur
with those of Oddis and suggest that ta-
crolimus may be effective for ILD as-
sociated with PM/DM. Furthermore,

our experience is unique in showing
that those patients who were refractory
to cyclosporine responded well to ta-
crolimus. While both tacrolimus and
cyclosporine inhibit the phosphatase
activity of calcineurin on the nuclear
factor of activated T cells (NFAT), the
potency of tacrolimus in inhibiting in
vitro T-cell activation and proliferation
is up to 100 times greater than that of
cyclosporine (7). Indeed, numerous
studies in animal models and human
clinical trials of organ transplantation
confirmed its higher potency as well as
more favorable safety profile than
cyclosporine (7, 19).
In summary, tacrolimus was effective
in controlling refractory ILD in 2 PM/
DM patients with favorable safety pro-
file. Given the significant morbidity
and mortality associated with this con-
dition and limited therapeutic options,
additional therapeutic armaments are
welcomed. Prospective investigation of
tacrolimus in ILD associated with PM/
DM is therefore warranted.
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Fig. 2. Changes in radiographic findings and clinical course of patient 2. High-resolution CT of the
chest showed intense subpleural reticulolinear densities in the lower lung fields (A). Repeat CTtaken 6
months after the initiation of tacrolimus treatment (B) showed that subpleural reticulolinear densities
(arrows) diminished significantly. Clinical course (C).
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