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Abstract:

A 72-year-old woman presented with gradually-worsening myalgia and muscle weakness of the proximal
lower limbs as well as elevated serum creatine kinase level. Based on a clinicoseropathological examination
including a muscle biopsy, she was diagnosed with anti-signal recognition particle (SRP) myopathy. Although
the myopathy relapsed two times in two years under oral prednisolone and intravenous immunoglobulin ther-
apy, the myopathy remained in remission for more than three years after resection of gastric cancer. Although
the anti-SRP myopathy is not considered to be cancer-associated in general, we should note that some cases

of anti-SRP myopathy may be ameliorated with appropriate cancer treatment.
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Introduction

Idiopathic inflammatory myopathies (IIMs), also known
as autoimmune myositis, are a heterogeneous group of po-
tentially treatable myopathies. Initially, only dermatomyositis
and polymyositis were classified as inflammatory myopa-
thies, with a myositis with a characteristic skin rash consid-
ered to be dermatomyositis (1). At present, the accumulation
of clinicopathological evidence in addition to the discovery
of muscle-specific antibodies suggestively classifies I1IMs
into four major subgroups: dermatomyositis, inclusion-body
myositis, immune-mediated necrotizing myopathy (IMNM),
and antisynthetase syndrome (2). Under the latest criteria,
most of the previously diagnosed polymyositis cases have
been revised to IMNM and antisynthetase syndrome, and the
existence of polymyositis has been deemed questionable (3).

Identification and characterization of anti-signal recogni-
tion particle (SRP) and anti-3-hydroxy-3-methylglutaryl co-

enzyme A reductase (HMGCR) antibodies allowed further
classification of IMNM: anti-SRP myopathy, anti-HMGCR
myopathy, and seronegative IMNM (4). IMNM is clinically
characterized by elevated serum creatine kinase (CK) levels
and proximal symmetrical muscle weakness and pathologi-
cally characterized by a large number of necrotic fibers with
minimal inflammatory infiltrates (5).

Recently, the differences in clinical features and back-
grounds between anti-SRP and anti-HMGCR myopathies
have been intensely investigated. We previously reported that
anti-SRP myopathy was associated with more severe muscle
weakness and a poorer response to immunotherapy than
anti-HMGCR myopathy (6). Furthermore, it is generally
considered that anti-HMGCR myopathy and seronegative
IMNM show a higher incidence of cancer than in the gen-
eral population. However, because anti-SRP myopathy is not
associated with an increased risk for cancer, cancer screen-
ing is unnecessary in patients with anti-SRP myopa-
thy (4, 7, 8).
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We herein report a 72-year-old woman with anti-SRP
myopathy who remained in remission for more than 3 years
after resection of gastric cancer with successful tapering of
prednisolone (PSL). We believe that this case suggests that
anti-SRP myopathy can be ameliorated with appropriate
treatment of synchronous cancer.

Case Report

A 72-year-old Japanese woman with a history of hyper-
tension and hyperlipidemia who had been taking medication,
including statins, noted gradually worsening myalgia and
muscle weakness of the bilateral proximal lower limbs that
had started from 69 years old. She was referred to our hos-
pital in October 2015. She did not suffer from dyspnea or
dysphagia. At her first visit, a red skin rash resembling V
neck sign was observed on the anterior chest. Her respira-
tory sounds were normal. She did not show edema in her
face or extremities. Her Medical Research Council (MRC)
grade was 4/5 power in the neck flexor and symmetrical up-
per and lower proximal limbs. Blood tests revealed elevated
CK levels at 1,314 U/L. Anti-SRP antibody was positive,
and anti-nuclear, HMGCR, mitochondrial M2, aminoacyl
tRNA synthetase, SS-A, SS-B, Scl-70, Jo-1, cyclic citrulli-
nated peptide, and double-stranded DNA antibodies were all
negative. Her respiratory function was normal.

An electrocardiogram revealed premature ventricular con-
traction. Plain computed tomography (CT) of the chest and
abdomen showed normal findings. Magnetic resonance im-
aging (MRI) showed a high intensity of the bilateral quadri-
ceps femoris muscles on diffusion-weighted and short tau
inversion recovery imaging and enhancement of the same
muscle on TIl-weighted imaging after gadolinium admini-
stration (Fig. 1). Electromyogram in the right biceps brachii
and vastus lateralis muscles showed many fibrillation poten-
tials and positive sharp waves at rest as well as low ampli-
tude motor unit potentials with early recruitment at the
maximum contraction. A muscle biopsy from the right rec-
tus femoris muscle showed several necrotic and many regen-
erating fibers without lymphocyte infiltration or perifascicu-
lar atrophy.

On immunohistochemistry, major histocompatibility com-
plex (MHC)-I was mildly expressed on the sarcolemma, and
membrane attack complex (MAC) was deposited on the sar-
colemma of the scattered fibers, findings consistent with
IMNM (Fig. 2). The muscle specimen did not show perifas-
cicular atrophy or sarcoplasmic immunoreactivity for
myxovirus resistance protein A (MxA), both typical findings
for dermatomyositis. Just before starting oral PSL at 65 mg
[approximately 1 mg/kg body weight (BW)] daily in No-
vember 2015, the MRC grade in the lower proximal limbs
had decreased to 2/5, and the serum CK level was the high-
est throughout the whole clinical course (4,046 U/L).

Myalgia soon disappeared and muscle weakness in the
lower proximal limbs gradually recovered to 4/5 power in
September 2016 when the tapered PSL was at 4 mg. In Oc-

tober 2016, myalgia and muscle weakness in the lower
proximal limbs recurred (MRC grade: 2/5; CK 3,517 U/L).
Oral PSL was increased to 20 mg (approximately 0.3 mg/kg
BW), and intravenous immunoglobulin (IVIg, 400 mg/kg
BW, 5 days per month) was combined because the PSL had
caused psilosis and BW gain. Myalgia and muscle weakness
did not completely remit this time (MRC grade: 2-3/5; CK
206-539 U/L). In May 2017, oral tacrolimus was added but
then stopped three months later due to renal injury. In No-
vember 2017, myalgia and muscle weakness again worsened
(MRC grade: 2/5; CK 1,754 U/L) when the tapered PSL
was at 4 mg, so the PSL was increased again to 20 mg.

A few days later, nausea and epigastralgia appeared after
meal and continued for several days. Upper gastrointestinal
fiberscopy revealed gastric cancer at the greater curvature in
the antral zone. In January 2018, laparoscopic partial gas-
trectomy was performed, which revealed metastasis of the
dissected lymph node. The pathology of the gastric speci-
men showed poorly differentiated adenocarcinoma of the an-
tral zone without invasion into the muscularis propria verti-
cally or the resected edges laterally (Fig. 3A, B). Because
the anti-glutamate decarboxylase 65 (GADG65) antibody had
turned positive eight months before the gastric cancer was
found in November 2017, we further performed
munostaining for GAD65 of the resected stomach, which re-
vealed the expression of GADG65 in both the cancer and nor-
mal region, such as the cancer mucosa, cancer submucosa,
propria, and adjacent normal
(Fig. 3C-G). Because the myopathy relapsed under IVIg
therapy, IVIg therapy was not added after gastrectomy.

Oral PSL and azathioprine combination were administered
after gastrectomy, and myopathy remained in remission for
3 years after the PSL was tapered to 1 mg every other day,
with sequelaec of MRC grade 4/5 in the lower proximal
limbs without myalgia (Fig. 4). The red skin rash resem-
bling V neck sign on her chest changed into pigmentation
over the course of treatment. No evidence of relapse of the
gastric cancer was found during the same follow-up period.

im-

muscularis mucosa

Discussion

In this case, although the first relapse of anti-SRP myopa-
thy was treated with 20 mg of oral PSL plus IVIg, which
did not lead to complete remission, the second relapse re-
mained in remission for more than three years after resec-
tion of gastric cancer with successful PSL tapering to 1 mg
every other day. Gastric cancer was found due to the appear-
ance of epigastralgia after the re-increase of oral PSL at the
second relapse.

Because our case showed a V-neck-sign-like rash and
long-term remission of myopathy with little immunotherapy
after cancer resection, many may feel that this case should
be classified under the historical criteria of dermatomyositis.
However, the important point is that the present pathological
criteria for dermatomyositis include perifascicular atrophy
and sarcoplasmic immunoreactivity for MxA, a surrogate
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Figure 1. 3T magnetic resonance imaging (MRI) of the pelvic girdle and the distal thigh level. Axi-
al T1-weighted MRI of the pelvic girdle (A) and the distal thigh level (B). The bilateral quadriceps
femoris muscles show hyperintensity (arrows) on diffusion-weighted imaging (C and D: DWI) and
short tau inversion recovery imaging (E-G: STIR) of the pelvic girdle (C and E) and the distal thigh
level (D and F). (G) Coronal STIR also showed the hyperintensity of the bilateral quadriceps femoris
muscles (arrows). Axial T1-weighted MRI with gadolinium contrast (Gd) showed enhancement (ar-
rows) in the bilateral quadriceps femoris muscles of the pelvic girdle (H) and the distal thigh level (I).
(J) Coronal T1-weighted MRI with gadolinium contrast also showed the enhancement of the bilateral
quadriceps femoris muscles (arrows).

marker for type 1 interferon pathway activation (3, 9), both sion of MxA has been shown to be a highly sensitive and
of which were negative in this patient. Sarcoplasmic expres- specific marker for dermatomyositis (10, 11). In contrast,
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Figure 2. Histopathology of the biopsied right rectus femoris muscle. Fiber sizes ranged from 10 to
70 um, and several necrotic and many regenerating fibers were present (arrows). Lymphocyte infil-
tration or perifascicular atrophy was not seen. Fibers with internal nuclei (arrowheads) were identi-
fied at a rate of 6% (A: Hematoxylin and Eosin staining). No ragged-red fibers, rimmed vacuoles, or
cytoplasmic bodies were present [B: modified Gomori trichrome (mGT) stain]. Intermyofibrillar net-
works were well-organized, except for necrotic and regenerating fibers [C: nicotinamide adenine di-
nucleotide-tetrazolium reductase (NADH-TR) stain]. Type 1, 2A, 2B, and 2C fibers (arrow) account-
ed for 25%, 35%, 37%, and 3%, respectively (D: ATPase stain). No glycogen storage was found [E:
periodic acid-Schiff (PAS) stain]. Enzymatic activity was observed in a few regenerating fibers (ar-
rows) and perimysium [F: alkaline phosphatase (ALP) stain]. Diffuse major histocompatibility com-
plex (MHC)-I expression on the sarcolemma was observed (G). Membrane attack complex (MAC)
deposition on the sarcolemma was observed (H). Scale bar=100 pm in A-F and 50 pm in G and H.
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Figure 3. (A) Partially resected stomach of this case. Adenocarcinoma (size: 41x27 mm) was identi-

fied in the greater curvature of the antral zone (Or: oral side of the resected edge, An: anal side of the
resected edge). (B-F) Representative histopathological images of the section that was made on the red
line in the panel A. (B) Cancer tissue was identified within the two-way arrow, and the lesion did not
invade the muscularis propria (Hematoxylin and Eosin staining). (C-F) Immunohistochemistry for
glutamate decarboxylase 65 (GAD65) showed reactivity in cancer mucosa (D), cancer submucosa (E),
and muscularis propria (F). (G) Adjacent normal mucosa also showed immunoreactivity for GADG6S.
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Figure 4. Clinical course after visiting our hospital. CEA: carcinoembryonic antigen, CK: creatine
kinase, Cre: creatinine, GAD: glutamate decarboxylase, PSL: prednisolone

IMNM is not associated with the type 1 or type 2 interferon key findings of IMNM, were seen in this case (12). In addi-
signature. Pathologically, active myofiber necrotic and re- tion, the myofiber expression of MHC-I and sarcolemmal
generating processes with minimal inflammatory infiltrates, deposition of MAC, which are believed to be pathogno-
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monic of IMNM (13), were also observed in this case
(Fig. 2G, H). Recently, purified IgG from the plasma of
anti-SRP or anti-HMGCR autoantibody-positive IMNM pa-
tients was reported to reproduce the muscle weakness and
myofiber necrosis and regeneration in mice, which sug-
gested that humoral mechanisms could be key players in
pathophysiology of IMNM (14). Because the muscle pathol-
ogy gives us insights into the pathophysiology and clues
about the development of novel therapies for IIMs, we em-
phasize the importance of making an accurate diagnosis
based on a muscle biopsy.

Although the histopathological features of anti-SRP
myopathy are similar to those of anti-HMGCR myopathy,
the backgrounds, risk factors, and clinical features are differ-
ent. We previously reported that human leukocyte antigen
(HLA)-DRB1'08:03 was associated with anti-SRP myopathy
and HLA-DRB1'11:01 with anti-HMGCR myopathy in
Japanese populations (15). In Caucasians, although a spe-
cific HLA haplotype was not shown to be associated with
anti-SRP myopathy, HLA-DRB1'11 was associated with
anti-HMGCR myopathy (16). Although the significance has
not been fully elucidated, statin exposure is often seen in
anti-HMGCR myopathy, at rates ranging from 15% to
65% (17, 18). At present, statin exposure is considered less
relevant to anti-SRP myopathy than to anti-HMGCR myopa-
thy. Although both seropositive IMNMs show severe muscle
weakness and poor recovery, we previously reported that
anti-SRP myopathy showed more prominent weakness than
anti-HMGCR myopathy (6).

Malignancy is an important comorbidity associated with a
poor life prognosis with IIM. Concerning IMNM, seronega-
tive and anti-HMGCR-positive patients have been shown to
have a higher incidence of cancers than the general popula-
tion (seronegative: 29%; anti-HMGCR 17%) (7, 19). How-
ever, anti-SRP myopathy patients have not been shown to
have an increased risk of synchronous cancer (8.1%) (5, 7).
In those studies, malignancy that occurred within three
years, either before or after, of the diagnosis of myopathy
was counted when calculating the standardized incidence ra-
tio, based on the commonly used criteria of cancer-
associated myositis. No specific type of cancer has been
shown to be relevant to IMNMs. Yamaguchi et al. reported a
case of anti-HMGCR myopathy wherein remission was not
induced by resection of gastric cancer, even after three
weeks, but was later induced by combination therapy of
PSL and IVIg for more than three and half years (20). This
case of anti-HMGCR myopathy also suggests the possibility
that some cases of IMNM may have a causative association
between their pathophysiology and malignancy.

In our case, the patient was treated with single therapy of
high-dose PSL (1 mg/kg BW) at first but with low-dose
PSL (0.3 mg/kg BW) plus IVIg therapy after the first re-
lapse due to the psilosis and gain of BW. Although low-dose
PSL plus IVIg did not lead to complete remission after the
first relapse, resection of the gastric cancer after the second
relapse led to immediate and complete remission under low-

dose PSL single therapy for more than three years (Fig. 4).
We added azathioprine to safely taper PSL four months after
gastrectomy. Although this is a single case, the clinical
course suggests that appropriate cancer therapy can amelio-
rate the condition of anti-SRP myopathy, which is associated
with severe muscle weakness and a poor response to immu-
notherapy, and further suggests that we should perform a
malignancy survey on patients with anti-SRP myopathy as
well as anti-HMGCR myopathy and seronegative IMNM.

In the field of neurology, anti-GAD65 antibody is an es-
tablished biomarker for stiff-person spectrum disorders, epi-
lepsy, cerebellar ataxia, and limbic encephalitis (21). Anti-
GADG5 antibody in this case turned positive eight months
before the detection of gastric cancer and then again turned
negative after gastrectomy. However, from another perspec-
tive, the period while the patient was anti-GAD65 antibody-
positive overlapped with the period of IVIg treatment. Re-
cently, 16 commercially available samples of IVIg prepara-
tions were tested, and 15 of them were positive for anti-
GAD antibody in an enzyme-linked immunosorbent assay
(ELISA) while none were positive for anti-GAD in cell-
based assays (22). Because our patient was positive for anti-
GAD antibody on an ELISA, care should be taken to avoid
misunderstanding the pathophysiology under IVIg therapy.
Although we detected immunoreactivity for GAD65 in both
the cancer lesion and normal gastric tissues (Fig. 3), this is
less likely to be relevant to the pathophysiology of the
myopathy, as the anti-GADG65 antibody in this case turned
positive several years after the onset of anti-SRP myopathy
and showed a low titer even at its peak. We should note that
anti-GAD antibody can turn positive under the use of IVIg
preparations in patients.

In conclusion, the classification of IIMs has drastically
changed with the accumulation of clinicoseropathological
evidence. The accurate classification by a muscle biopsy re-
mains important for the prediction of the prognosis and
choice of treatment in such cases. Although it has been es-
tablished that anti-SRP myopathy does not increase the risk
of synchronous cancer, our case suggests that appropriate
cancer treatment can ameliorate the condition of myopathy.
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