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tacrolimus: successful long-term management in patients with
earlier active disease and concomitant autoimmune features
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Abstract
Objectives
Sporadic inclusion body myositis (s-IBM) is a chronic, progressive, inflammatory myopathy of unknown aetiology,
generally resistant to immunosuppressive therapy. Given that lymphocyte infiltrates in s-IBM muscle tissue are CD8+
T cells, targeting these cells may represent a valid approach.

Patients and methods
Three patients with biopsy-proven s-IBM, high creatine kinase levels at diagnosis, two of whom with associated
immune disorders, were treated with either cyclosporin-A (CyA) or tacrolimus, in combination with high doses of
corticosteroids (CS), followed by rapid CS tapering. Clinical assessment and laboratory evaluation were performed
every three months for the first year and then every six months for the second year.

Results
Based on muscle strength assessment and muscle enzyme serum levels, a major clinical response was observed at
month +3 in two out of the three patients. A complete clinical response and major clinical response were obtained at
month +6, in two and one patient, respectively. Normalization of serum muscle enzymes was observed in all. Steroids
could be tapered to very low doses in all patients and were suspended early in one. Laboratory, but not clinical relapse
occurred in one patient and was controlled by increasing the CyA dose. Treatment was well tolerated, with no serious
adverse events occurring. All three patients are maintaining immunosuppressive therapy.

Conclusions
Calcineurin inhibitors may represent a useful option for the long-term management of s-IBM, possibly in a subset
characterized by a short duration with high disease activity or associated autoimmune manifestations.
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Introduction

Sporadic inclusion body myositis (s-
IBM) is the most common inflamma-
tory myopathy in patients over 50; it
is characterized by slowly progressive
muscle weakness, usually delayed di-
agnosis and treatment is often unsatis-
factory (1, 2).

Diagnostic criteria for s-IBM are both
clinical and morphological (3) and
identify a definite and a probable cat-
egory of disease, the main differential
diagnosis being polymyositis (4). Defi-
nite diagnosis depends on pathologic
findings on muscle biopsy: lympho-
hystiocytic infiltrate at least focally
penetrating non-necrotic muscle cells
in endomysial position; rimmed vacu-
oles; intracellular amyloid deposits or
15-18 nm tubofilamentous inclusions
on electron microscopy associated
with intracytoplasmic, non-membrane
bound, membranous whorls (3, 4). Mor-
phology in s-IBM varies in relation to
time from onset of disease to biopsy
(3), and, in particular, rimmed vacuoles
may not be seen in early stages.
Corticosteroids or other immunosup-
pressive therapies generally fail in s-
IBM (5), although steroids may some-
times give a short-term benefit (2). The
efficacy of intravenous immunoglobu-
lins is still unclear (6, 7). On the other
hand, a subgroup of patients with s-
IBM and associated autoimmune dis-
orders, present in about 15% of cases
(8), appears to benefit from immuno-
suppressive treatment (9, 10).

Based on novel data regarding local
characteristics of the inflammatory in-
filtrating clonal T cells (11), calcineurin
inhibitors, which interfere with T cell
activation and proliferation, were ad-
ministrated in conjunction with corti-
costeroids to three consecutive patients
with biopsy proven s-IBM.

Patients and methods

Three consecutive, unselected patients
with s-IBM, all females, were treated
with calcineurin inhibitors and high-
dose steroids, the latter being rapidly
tapered. The characteristics of the pa-
tients, clinical presentation, results of
electromyography and the salient fea-
tures of morphological evaluation are
shown in Table I.
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Rheumatoid factor, antinuclear and an-
tiphospholipid antibodies were tested.
Routine blood tests, including serum
creatine kinase (sCK), lactate dehydro-
genase, alanine aminotransferase, as-
partate aminotransferase, aldolase and
myoglobin, were evaluated at baseline
and at each time point in follow-up
(month +3, +6, +9, +12, +18 and +24).
Muscle strength was evaluated in all
muscle groups at the same time point
and graded, according to the Medical
Research Council of Great Britain, from
0 (complete paralysis) to 5 (normal
strength) (12). The response to therapy
was defined as follows: i) complete re-
sponse: improvement to grade 5, start-
ing from any grade below 5 at baseline;
ii) major response: improvement to
grade 4, starting from any grade below
4 at baseline; iii) minor response: any
improvement not reaching grade 4 or
5. No response was defined as no im-
provement or worsening; relapse or
progression when decrease of at least
one grade in muscle strength occurred
after treatment (12). The score record-
ed for evaluation of clinical response at
each time point was the lowest found in
the muscle groups.

Case histories

Case 1

A 47-year-old woman with a history of
chronic autoimmune thyroiditis of 12
years duration, who developed weak-
ness of the proximal muscles of the
lower limbs associated with muscle
soreness 9 months previously, was ad-
mitted in March 2002 for a worsening
of the weakness in proximal lower limb
muscles and recent involvement of the
shoulder and pelvic girdle muscles.
High muscle enzyme levels were ob-
served. Physical examination revealed
bilateral weakness of the shoulder girdle
(supraspinate, infraspinate and deltoid),
mild involvement of right and left ham-
strings and of the pelvic girdle muscles
(gluteal and ileopsoas). Electromyogra-
phy was consistent with an inflamma-
tory myopathy. The findings on muscle
biopsy are shown in detail in Table 1,
confirming the diagnosis of s-IBM.
The patient was started on cyclosporin-
A (CyA) 3 mg/kg/day with high-dose
steroids (prednisone 1 mg/kg/day).
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Table I. Clinical characteristics at diagnosis and features on muscle biopsy.

Patient N°. 1 2 3

Age, gender 49, F 62, F 73, F

Duration of symptoms (months) 9 24 39

Previous therapy for myopathy none none IVIg, high-dose steroids, azathioprine,
rituximab

Co-morbidities chronic autoimmune thyroiditis none chronic autoimmune thyroiditis (20

Site of muscle weakness at clinical
presentation

Anti-Jo-1

Other auto-antibodies*

(12 years duration)

proximal muscles of the lower limbs;
bilateral involvement of the supra-
spinate, infraspinate, deltoid gluteal
and ileopsoas; mild involvement of
right and left hamstrings

negative

absent

proximal upper and lower limb
muscles; bilateral involvement of
external shoulder rotators, hip

abductors, diaphragm and intercostals

negative

absent

years duration); surgery for thymoma
(3 years previously)®; arterial
hypertension; type I diabetes

abductors, adductors and external
rotators of the shoulder (bilateral), hip
abductors and flexors (bilateral), neck
extensors and paraspinals; mild
involvement of right and left
hamstrings

negative

anti-acetylcholine receptor”

Electromyography active myopathic process active myopathic process active myopathic process
Morphological diagnosis: s-IBM s-IBM s-IBM
- % atrophic fibres 5 6 3
- % internalized nuclei none 3 3
- endomisial non-necrotic fibres  present present present
penetrated by lymphocytes
- rimmed vacuoles absent absent absent
- non membrane bound, present present present
membranous whorls with
associated tubo-filamentous
inclusions
- immunohistochemical CD3 +, CD20- CD3 +, CD20- CD3 +, CD20-
lymphocyte typing

IVIg, intravenous immunoglobulins; s-IBM, sporadic inclusion body myositis.
*At 70, patient 3 had been subjected to thymectomy for thymoma, and nine months later developed clinical, laboratory and instrumental signs of an in-
flammatory myopathy. A concomitant myasthenia gravis was excluded by clinical examination, repetitive nerve stimulation test and electromyography.
*Rheumatoid factor, antinuclear antibodies, antiphospholipid antibodies.

Case 2

A 62-year-old woman with a history
of slow and progressive muscle weak-
ness of the lower and upper limbs of
24 months duration and recent devel-
opment of weakness of the respiratory
muscles was referred to our Clinic in
May 2004. High muscle enzyme serum
levels were found. Physical examina-
tion revealed bilateral weakness of the
shoulder girdle (external shoulder rota-
tors) and of the pelvic girdle muscles
(hip abductors), of the diaphragm and
intercostal muscles. Electromyogra-
phy was consistent with an inflamma-
tory myopathy. The findings on muscle
biopsy are shown in detail in Table I,
confirming the diagnosis of s-IBM.

The patient was started on CyA 4 mg/
kg/day with high-dose steroids (pred-
nisone 1 mg/kg/day).

Case 3

A 73-year-old woman, with a history
of adult onset type I diabetes, arterial
hypertension and chronic autoimmune
thyroiditis of 20 years duration, was
admitted in July 2003 for severe mus-
cle weakness of 39 months duration
affecting the neck extensors, paraspi-
nal, shoulder (abductors, adductors and
external rotators), right and left ham-
strings and pelvic girdle muscles (hip
abductors and flexors). Three years
previously she had been subjected to
thymectomy for thymoma, and nine
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months later she developed clinical,
laboratory and instrumental signs of
an inflammatory myopathy. She was
unsuccessfully treated with intrave-
nous immunoglobulins and high dose
steroids, with azathioprine and with
rituximab in another Centre. High lev-
els of muscle enzymes were evident at
admission. Anti-acetylcholine receptor
antibodies were detected, however, she
lacked clinical evidence of myasthenia
gravis and the results of repetitive nerve
stimulation and electromyography all
excluded this possibility. The findings
on muscle biopsy are shown in detail in
Table I, confirming the diagnosis of s-
IBM. Figure 1 shows the ultrastructural
features of the subplasmalemmal, non-
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membrane bound, membranous whorls
associated with tubofilamentous inclu-
sions from this patient.
£ f &5 The patient was started on CyA 3 mg/
kg/day with high-dose steroids (pred-
nisone 1 mg/kg/day).

Treatment

Patient 1 maintained her regimen un-
til month +18. An increase in sCK
and myoglobin values was observed
at month +12 and +18, without clini-
cal relapse. Serum CyA concentration,
evaluated at 8 a.m. pre-dose, was low
(77 ng/ml) and CyA was increased to 4
mg/kg/day, with normalization of mus-
cle enzymes and increase of CyA serum
concentration to164 ng/ml. Prednisone
was reduced to 0.3 mg/kg at the end of
month +3. The patient was maintained
on 5 mg/day of prednisone from month
+6 to the last follow-up (month +24).
In patient 2 the CyA dose was increased
to 5 mg/kg at the end of month +1 be-
cause of lack of clinical and laboratory

Fig. 1. Ultrastructural features of non-membrane bound inclusion bodies made of membranous whorls
of various sizes and thickness in inclusion body myositis (original magnification 20.000x).

Table II. Laboratory findings and MRC score at baseline and during follow-up.

Patient sCK LDH Aldolase ALT AST Myoglobin
N.° (mU/ml) (mU/ml) (mU/ml) (IU/L) (IU/L) (ng/ml) MRC* score

Pt.1

Baseline 4364 1445 36.9 116 99 648.3 3
+3 505 501 11 45 25 92.8 4
+6 165 424 2.7 28 14 333 5
+9 180 390 5.4 23 15 29.1 5
+12 621 415 6.6 30 22 51.1 5
+18 627 407 6.3 28 27 59.0 5
+24 163 277 52 23 28 25.4 5
Pt.2

Baseline 4941 1745 26.6 134 128 877.20 3
+3 583 724 15.5 60 42 573 4
+6 115 459 33 13 17 69.5 5
+9 125 183.5 ND 20 18 ND 5
+12 119 189 ND 20 20 ND 5
+18 105 209 ND 29 23 ND 5
+24 98 190.3 ND 15 24 ND 5
Pt. 3

Baseline 1190 883 9.3 61 66 827 3
+3 255 412 5 40 34 54 3
+6 54 326 4.7 33 23 34 4
+9 78 351 5.1 25 21 37 4
+12 96 369 6 39 39 34 4
+18 51 315 4.5 25 20 35 4
+24 54 337 2.6 15 16 47 4

Pt: patient; MRC: Medical Research Council* (ref. 12); sCK: serum creatine kinase (normal range 25-190 mU/mL); LDH: lactate dehydrogenase (normal
range 250-450 mU/mL); ALT: alanine aminotransferase (normal range 10-40 IU/L); AST: aspartate aminotransferase (normal range 10-40 IU/L); aldolase
(normal range < 7,6 mU/mL); myoglobin (normal range < 100 ng/ml); ND: not done.

* Muscle strength will be recorded according to the Medical Research Council of Great Britain in six grades, from 0 (complete paralysis) to 5 (normal
strength) (ref. 12).
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response due to low serum CyA levels
(137 ng/ml). CyA serum concentration
then increased to 202 ng/ml at month
+3 and to 238 ng/ml at month +6. Pred-
nisone was reduced to 0.3 mg/kg at the
end of month +3 and then tapered and
suspended at month +7. The patient de-
veloped hypertension, well controlled
with amlodipine.

In patient 3, CyA was soon interrupted
because she developed a syndrome
of inappropriate ADH secretion and
severe respiratory failure. She was
therefore maintained on high doses of
steroids (prednisone 1 mg/kg/day) and
CyA was substituted with tacrolimus 3
mg/day, reduced to 2 mg/day at month
+3, when prednisone was rapidly ta-
pered to 5 mg/day due to concomitant
type I diabetes. She was maintained on
5 mg/day prednisone from month +3 to
the last follow-up (month +24).

Clinical and laboratory response to
treatment

A significant laboratory response was
noticed in all three patients and a sig-
nificant clinical response in patients 1
and 2 (Table II).

At month +3 a major clinical response
in muscle strength and improvement in
the laboratory parameters were seen in
patients 1 and 2, while patient 3 showed
a significant decrease of serum muscle
enzymes, without a concomitant im-
provement in muscle strength.

At month +6, a complete clinical re-
sponse and normalization of the labo-
ratory parameters were evident in pa-
tients 1 and 2; in particular, the latter
was able to carry out all her daily ac-
tivities. Patient 3 demonstrated a slight
improvement of muscle strength. From
month +6 to the end of follow-up, all
patients showed stable muscle strength
scores. During treatment, no further
muscle group showed a reduction in
muscle strength scores.

Patients 1 and 2 showed an increase in
laboratory parameters due to insufficient
serum levels of CyA (month +12, patient
1; month +1, patient 2), duly corrected
with normalization of muscle enzymes.
No laboratory value relapse was ob-
served when prednisone was reduced at
month +3 in patients 1 and 2 or tapered
in patient 3 to the maintenance dose.

The disease was stable in all the patients
at the last follow-up at month +24.

Discussion

S-IBM is a progressive disease, with
poor response to treatment (1-3), though
immunosuppressive therapy may be
effective in some cases (5-9, 13). Our
results evidence a better response to
immunosuppression in s-IBM cases,
and highlight the role of calcineurin in-
hibitors as an effective and safe option
in the long-term management in this
setting, the rationale being that T cells,
with a prevalence of CD8+ cytotoxic T
lymphocytes, are the most prominent
component of muscle inflammatory in-
filtrates (4, 11), hence this therapy was
chosen to target T cells in this study.
All three patients were treated with cal-
cineurin inhibitors in combination with
steroids, which were rapidly tapered.
This treatment appeared effective and
safe after a follow-up of 24 months.
There is only one published s-IBM case
treated with CyA (14) and no data on
tacrolimus therapy, while these drugs
have been successfully used in some
patients with polymyositis (15).

Our patients are not typical examples
of s-IBM as far as sex, clinical pres-
entation (only mild reduction in dis-
tal muscle force in 2/3) and high sCK
levels at diagnosis are concerned (3).
Two of them had a history of autoim-
mune thyroiditis. One underwent pre-
vious surgery for thymoma and showed
positive anti-acetylcholine receptor
antibodies, but no clinical evidence of
myasthenia gravis. This type of presen-
tation is unusual, but already described
in the literature (3, 8, 10, 14, 16). It is
possible that this subgroup of s-IBM
patients may show a better response
to therapy, possibly due to a different
pathobiologic background linked to the
autoimmune concomitant setting, as
recently suggested (9, 13).

Even though not clinically typical, all
had biopsy proven s-IBM, with patho-
logical features allowing a definite di-
agnosis even though light microscopy
did not disclose rimmed vacuoles.
These are said to be difficult to find in
early stage disease (3, 4), and, in fact,
inclusion bodies were few and small;
furthermore, rimmed vacuoles have
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been reported to be absent in a case as-
sociated with autoimmune disease (9).
As further evidence of early stage dis-
ease, there was relatively limited tissue
damage (few atrophic fibres, no fibro-
sis on histology). Furthermore, disease
activity was high and, notably, the dis-
ease in these patients had been of short
duration, ranging from 9 to 39 months,
while usually, diagnosis is delayed for
many years (2).

Overall, earlier diagnosis, higher sCK
values and/or autoimmune features may
be linked to s-IBM cases more prone to
respond to immunosuppressors.

Given the clinically not typical features
of these cases, ultrastructural examina-
tion was essential in defining them as
s-IBM. The inclusion bodies described
in s-IBM may be seen also in familiar
cases (4), unassociated with inflamma-
tion; the latter being, on the other hand,
clearly evident in our biopsy material.
Furthermore, inclusion bodies are nev-
er seen either in hyper or in hypothy-
roidism, that may be associated with
non-specific ultrastructural alterations
to muscle fibres with no accompanying
inflammation (4). Myasthenia gravis is
characterized by either no abnormality
or by type 2 fibre atrophy, focal inflam-
mation and ultrastructural alterations to
end plates; no membranous whorls or
tubofilaments are seen (4).

Although it may be difficult to discrim-
inate between the efficacy of either
high-dose steroids or calcineurin inhib-
itors, or both, in inducing the clinical
response observed in our cases, we no-
ticed that relapse in patients 1 and 2 did
not require re-induction with steroids,
while a CyA dose increase was effec-
tive. Furthermore, the clinical response
in the long term, with steroids rapidly
tapered to very low doses or suspend-
ed, can be related to the therapeutic ef-
fect of calcineurin inhibitors.

In conclusion, T-cell targeting therapy
with calcineurin inhibitors in combi-
nation with steroids was effective and
safe in s-IBM, allowing steroid sparing
in the long term. Even if s-IBM is gen-
erally considered resistant to treatment,
a subset of s-IBM, i.e., cases of shorter
duration, with concomitant autoim-
mune manifestations, and/or a higher
degree of muscle inflammation, may



show a response. Calcineurin inhibi-
tors should be further investigated in
this subset of patients based on these
favourable preliminary results, also in
consideration of recent data supporting
T-cell targeting in s-IBM (17).

References

1.

DALAKAS MC: Polymyositis, dermatomyosi-
tis annd inclusion-body myositis. N Engl J
Med 1991; 325: 1487-98.

. AMATO AA, GRONSETH GS, JACKSON CE

et al.: Inclusion body myositis: clinical and
pathologic boundaries. Ann Neurol 1996; 40:
581-6.

. TAWIL, R, GRIGGS RC: Inclusion body myosi-

tis. Curr Opin Rheumatol 2002; 14: 653-657.

. CARPENTER S, KARPATI G: Sporadic diseases

of skeletal muscle. Inclusion body myositis.
In Pathology of skeletal muscle. 2" Edition.
Oxford University press, 2001.

. MASTAGLIA FL, PHILLIPS BA, ZILKO PI:

Treatment of inflammatory myopathies.
Muscle Nerve 1997; 20: 651-64.

10.

11.

Calcineurin inhibitors in inclusion body myositis / L. Quartuccio et al.

. DALAKAS MC, SONIES B, DAMBROSIA J,

SEKUL E, CUPLER E, SIVAKUMAR K: Treat-
ment of inclusion body myositis with IVIg: a
double-blind placebo controlled study. Neu-
rology 1997; 48: 712-6.

. JOHANNES S, SCHUBERT M, HEIDENREICH

F, WALTER GF, DENGLER R: Inclusion body
myositis: immune globulins improve muscle
strength, but not abnormal postures. J Neurol
1998; 245: 816-8.

. LOTZ BP, ENGEL AG, NISHINO H, STEVENS

JC, LITCHY WJ: Inclusion body myositis. Ob-
servations in 40 patients. Brain 1989; 112:
727-47.

. COHEN MR, SULAIMEN AR, GARANCIS JC

AND WORTMAN RL: Clinical heterogeneity
and treatment response in inclusion body
myositis. Arthritis Rheum 1989; 32: 734-40.
DERK CT, VIVINO FB, KENYON L, MANDEL
S: Inclusion body myositis in connective tis-
sue disorders: case report and review of the
literature. Clin Rheumatol 2003; 22: 324-8.

MUNTZING K, LINDBERG C, MOSLEMI A-R,
OLDFORS A: Inclusion body myositis: clonal
expansions of muscle-infiltrating T cells per-
sist over time. J Immunol 2003; 58: 195-200.

251

12.

16.

MEDICAL RESEARCH COUNCIL: aids to the ex-
amination of the peripheral nervous system.
Memorandum no. 45. London, Her Majesty’s
Stationery Office, 1981.

. ALEXANDRESCU DT, BHAGWATI NS, FOMB-

ERSTEIN B, WOPLFE DE, FELIZ A, WIERNIK
PH: Steroid-responsive inclusion body my-
ositis associated with endometrial cancer.
Clin Exp Rheumatol 2005; 23: 93-6

. MORI S, HAMADA H, YOKOYAMA A et al.:

Severe inclusion body myositis with intersti-
tial pneumonia. Intern Med 2001; 40: 940-4.

. DANIELI MG, MALCANGI G, PALMIERI C et

al.: Cyclosporin A and intravenous immu-
noglobulins treatment in polymyositis/der-
matomyositis. Ann Rheum Dis 2002; 61: 37-
41.

SCHLESINGER I, SOFFER D, LOSSOS A,
MEINER Z, ARGOV Z: Inclusion body myosi-
tis: atypical clinical presentations. Eur Neu-
rol 1996; 36:89-93.

. LINDBERG C, TRYSBERG E, TARKOWSKI A,

OLDFORS A: Anti-T-lymphocyte globulin
treatment in inclusion body myositis: a rand-
omized pilot study. Neurology 2003; 61: 260-
2.



