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Case Report

A likely case of chronic graft-versus-host disease polymyositis affecting
respiratory and truncal muscles - a comprehensive diagnostic approach
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Abstract

Background: Muscle involvement, termed polymyositis, is an uncommon manifestation of graft-versus-host dis-
ease (GvHD) in which the upper and lower limbs are commonly affected. However, respiratory failure due to
diaphragmatic weakness has rarely been reported. Diagnosis is usually based on a combination of elevated mus-
cle enzyme levels in the blood, neurophysiological studies, and muscle biopsies.

Case report: A 23-year-old man who presented with Philadelphia chromosome (Ph)-positive chronic myeloid leu-
kemia in myeloid blast crisis, underwent HLA-matched sibling (sister) hematopoietic stem cell transplantation.
Six months post-transplant, he experienced bilateral arm pain and weakness, with an inability to raise his limbs
against gravity. He was also unable to sit erect, and was dyspneic and hypoxic, thus requiring oxygen supple-
mentation. Serum muscle enzyme levels were found to be markedly elevated. Magnetic resonance imaging
showed a patchy hyperintense T2-weighted signal and enhancement in the muscle groups of the limbs, as well
as in the psoas and erector spinae muscles. The electromyogram results were consistent with those of inflamma-
tory myopathy. Muscle biopsy revealed extensive necrotizing myositis with extensive lymphocyte infiltration
throughout the muscle fascicle. Additionally, fluorescence in situ hybridization (FISH) analysis demonstrated that
30% of the nuclei scored were in the muscle fibers of recipient XY origin, and 70% were in T-lymphocytes of
donor XX origin. GvHD polymyositis was diagnosed, and the patient responded well to corticosteroids and ex-
tracorporeal photopheresis.

Conclusion: GvHD polymyositis can affect various muscle groups and results in various clinical presentations. In
our case, truncal involvement resulting in an inability to sit erect was a unique presentation. Prompt diagnosis is
important, and we have highlighted a comprehensive multimodal approach, including the potential use of FISH
analysis, to aid in diagnosis.
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elevated creatine phosphokinase/aldolase enzyme levels.

Introduction Respiratory failure due to diaphragmatic weakness has

Graft-versus-host disease (GvHD) is a major compli-
cation of allogeneic hematopoietic stem cell transplanta-
tion (alloHCT)'. It is a multisystem disorder of immune
dysregulation that commonly affects the skin, gastroin-
testinal tract and liver’. Uncommonly, muscle involve-
ment, termed polymyositis, can occur’. Upper and lower
limb muscles are usually involved, and the patients pre-
sent with proximal weakness, muscle tenderness, and

been reported in some cases’. Theoretically, all muscle
groups can be involved; however, GvHD polymyositis
affecting the truncal muscles has not been reported. We
present a case of extensive GVHD polymyositis affect-
ing both the respiratory and truncal muscles and high-
light the potential role of fluorescence in situ hybridiza-
tion (FISH) and chimerism analysis in supporting the
diagnosis of GvHD-associated myositis.
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Figure 1.

(A) (B) Axial T2 turbo spine echo (TSE) fat saturation and Axial T1 (TSE) post gadolinium fat saturation images of the left upper arm

There is diffuse hyperintense T2-weighted signal noted in the biceps brachii muscle (*) and patchy hyperintense T2-weighted signal in
the triceps muscle involving the long head and the lateral head (arrows) compatible with oedema. There is enhancement of the corre-
sponding areas in the post contrast images.

(C) (D) Axial T2 turbo spine echo (TSE) fat saturation and Axial T1 (TSE) post gadolinium fat saturation images of the lumbar spine at
L5

There is patchy hyperintense T2-weighted signal in the right erector spinae muscles (star) and the psoas muscles (arrowhead). Involve-
ment is fairly symmetrical with similar changes on the left side and there is enhancement of the corresponding areas in the post contrast
images.

(E) Extensive infiltration of entire muscle fascicle by lymphocytes

A number of necrotic muscle fibers are seen with internalized myocyte nuclei (arrows).

(F) Higher power of image (E)

Higher power of necrotic muscle fibers shows them in the process of being phagocytosed by histiocytes (arrows).

(G) (H) Fluorescence in-situ hybridization (FISH) analysis of sex chromosome (XY) on muscle biopsy specimen at 600X and 1,000 X
maghnification respectively

Chromosome enumeration probe (CEP) X in green and Y in red
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Hip Flexion 2+ Shoulder abduction 2+
Unable to sit out of bed

Hip Flexion 3+ Shoulder abduction 3+
Able to sit independently

Hip Flexion 4+ Shoulder abduction 4+
Able to walk independently

Figure 2. Clinical course of patient’s graft-versus-host disease polymyositis

ECP, Extracorporeal photopheresis

Case presentation

A 23-year-old man with Philadelphia chromosome
(Ph)-positive chronic myeloid leukemia in myeloid blast
crisis underwent HLA-matched sibling (sister) hema-
topoietic stem cell transplantation (HCT) during his
first complete cytogenetic remission. Peripheral blood
stem cell transplantation was performed with ABO mis-
match (Recipient B+, Donor O+) and a total CD34+
cell dose of 5.56 X 10%kg. He received busulfan and
cyclophosphamide as myeloablative preparative regi-
mens, and tacrolimus and methotrexate for graft-versus-
host disease (GvHD) prophylaxis. BCR-ABL was de-
tected by qPCR at 0.0134% on day 28 post-
transplantation, which quickly increased to 0.55% on
day 56 with a T315I mutation, and ponatinib 15 mg
daily was initiated thereafter. Four months post-
transplantation, the patient developed grade II GvHD of
the skin and liver, which responded to a tapering course
of oral prednisolone. All immunosuppressants were dis-
continued six months post-transplantation. At 7 months
post-transplantation, the patient presented with fatigue,
bilateral arm pain, and weakness, which quickly pro-
gressed to proximal myopathy with an inability to raise
his limbs against gravity. He was also unable to main-
tain an erect posture and was dyspneic and hypoxic,
thus requiring oxygen supplementation. Sensory and

cerebellar examinations were normal. Undertaken serum
investigations revealed a markedly raised creatinine
phosphokinase (CPK) of 5,105 U/L (upper limit of nor-
mal (ULN): 336 U/L) and aldolase of 51.9 U/L (ULN:
6.3 U/L). Magnetic resonance imaging (MRI) of the
spine and upper limbs revealed patchy hyperintense T2-
weighted signals and enhancement in the psoas muscle,
erector spinae muscles, bilateral gluteal muscles, and
bilateral upper arm and forearm muscle groups, sugges-
tive of polymyositis (Figure 1A-D). Arterial blood gas
showed type 1 respiratory failure, likely due to dia-
phragmatic involvement. Electromyogram findings were
consistent with those of inflammatory myopathy. Mus-
cle biopsy showed extensive necrotizing myositis in-
volving the entire muscle fascicle, with extensive infil-
tration by numerous lymphocytes and a few macro-
phages/histiocytes (Figure 1E and F). The lymphocytes
were predominantly T-lymphocytes with an estimated
CD4:CDS8 ratio of 2:1. Given the context of full donor
chimerism and the karyotype of the female donor origin
in the blood and marrow, we employed fluorescence in
situ hybridization (FISH) analysis to further differenti-
ate the donor vs. recipient origin of the lymphocytes.
FISH using chromosome centromere probe (CEP) X
and CEP Y sets on immunohistochemically stained
muscle tissue specimens revealed that 30% of the nuclei
scored were in the muscle fibers of recipient XY origin,
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and 70% were of T-lymphocytes of donor XX origin.
(Figure 1G and H). A diagnosis of immune-mediated,
GVHD-associated polymyositis was made. He was
started on 2 mg/kg/day (100 mg twice daily) methyl-
prednisolone, with a response observed within 2 weeks.
His muscle enzymes (creatine kinase and aldolase) nor-
malized and he subsequently regained power in his
limbs and truncal strength, allowing him to participate
in intensive rehabilitation. Unfortunately, with the initia-
tion of steroids, his BCR-ABL levels started to in-
crease, suggesting a molecular relapse of his disease. To
allow quick tapering of the steroids to harness the graft
versus leukaemia effect, extracorporeal photopheresis
(ECP) was initiated early as an adjunct treatment for
his GvHD polymyositis. Biochemical relapse was ob-
served during the tapering of steroids, which quickly
responded to an increase in the frequency of ECP and
steroid up-titration. The patient’s progress is shown in
Figure 2. After 2 months of intensive rehabilitation, the
patient was discharged from the hospital. Unfortunately,
1 month after he was discharged, he suffered a relapse
of leukemia with more than 20% blasts in his bone
marrow and an increase in BCR-ABL to 54.23%. The
patient was treated with salvage chemotherapy FLAG
(fludarabine, high-dose cytarabine), and a stem cell top-
up dose. He subsequently succumbed to the refractory
disease 11 months after transplantation.

Discussion

GvHD-associated polymyositis, first described in the
1980s, is an uncommon manifestation of chronic
GvHD, with an estimated frequency of 3.5% to 7.6%".
Proximal myopathy with limb pain has been invariably
reported; however, in rare situations, the involvement of
the respiratory muscles can cause type 1 respiratory
failure’. Our case scenario highlights the unique clinical
presentation of the involvement of various muscle
groups including the erector spinae and respiratory
muscles. Depending on the muscle group, patients can
have varied clinical presentations; thus, clinicians
should have a high index of suspicion for this uncom-
mon entity. A recent review of the atypical features of
chronic GVHD was reported by the 2020 National Insti-
tutes of Health Consensus Project Task force in 2022°.
Myositis is an atypical rather than a defined chronic
manifestation of GvHD. Differentials such as autoim-
mune myositis and steroid myopathy can present simi-
larly, and a comparison with chronic GvHD myositis
has been well enumerated in the report. This empha-
sizes the need for thorough investigations, with tissue
biopsy often necessary to ensure an accurate diagnosis
and correct attribution of GvHD. The use of peripheral
blood stem cells, female donors to male recipients, and
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well-known risk factors for chronic GvHD’ were the
contributing factors in our patient. Ponatinib, which our
patient was administered prior to his presentation until
his death, has been reported to be associated with rare
cases of myositis® °. While we were unable to defini-
tively exclude this rare side effect of ponatinib, our pa-
tient’s improvement and response to immunosuppres-
sion and ECP while continuing ponatinib make GvHD
a more likely etiology. To the best of our knowledge,
this case report is the first to outline a comprehensive
approach that incorporates the knowledge of donor chi-
merism, karyotype/FISH analysis, and immunohisto-
chemistry, together with standard imaging and histo-
logical investigations, in order to aid in the prompt di-
agnosis of GvHD-associated polymyositis. In 2000, Au
et al. reported a case of severe skin GvHD in a female
patient who underwent liver transplantation from a ca-
daveric male donor. Using Y chromosome-specific
FISH, male lymphocytes were observed in 90% of the
lymphocytes infiltrating the dermal-epidermal junction
in the skin biopsy to confirm the diagnosis'. Similarly,
in our patient, who received PBSCT from his sister,
FISH analysis revealed female (XX) lymphocytes sur-
rounding the patient’s (XY) muscle cells, supporting the
diagnosis of GvHD-associated polymyositis.

Various immunosuppressive therapies with corti-
costeroids as first-line treatment have been used to treat
GvHD polymyositis. The use of high-dose corticoster-
oids in our case was accompanied by an increasing
BCR-ABL levels. ECP was initiated as an additional
treatment for GvHD polymyositis in order to allow
quicker steroid tapering and to reduce the suppression
of graft-versus-leukemic effects. ECP has previously
demonstrated good response rates in the treatment of
cGvHD'; however, its use has only been reported in
two patients with GvHD polymyositis, with benefits
seen in one of the two patients’™ . Our patient re-
sponded well to a combination of ECP and immuno-
suppression, with improvement in both limb and truncal
weakness, as well as respiratory status.

In conclusion, GVHD polymyositis is an uncommon
complication of allogeneic hematopoietic stem cell
transplantation, with the possibility of various clinical
presentations. Prompt diagnosis is important, and we
highlight a comprehensive multimodal approach to aid
in the diagnosis.
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