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CASE REPORT
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ABSTRACT
A 71-year-old woman with dermatomyositis (DM) received glucocorticoid steroid (GCS) and
tacrolimus treatment. Relapse of skin symptoms was observed after tapering the GCS dose,
and the patient tested positive for anti-transcriptional intermediary factor-1 gamma (TIF1-c)
antibody. Examinations for malignancy were repeatedly performed. However, no obvious
findings indicative of a tumour were observed. Two years after, a retroperitoneal tumour
was detected and pathologically diagnosed as poorly differentiated adenocarcinoma. The
patient developed intestinal and biliary obstruction and eventually died of sepsis. Herein, we
report the presence of anti-TIF1-c antibodies in a DM patient with cancer of unknown pri-
mary site.
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Introduction

Dermatomyositis (DM) is an idiopathic inflammatory
myopathy characterised by a typical rash. Clinically
amyopathic dermatomyositis (CADM), a subset of
DM, has few myopathic symptoms and a characteris-
tic clinical presentation. According to a clinical ques-
tionnaire survey in Japan in 2009, the proportion of
patients with polymyositis (PM) and DM is almost
similar, and the male-to-female ratio is 1:3.
Moreover, the age at onset has a bimodal distribu-
tion (5–9 and �50 years), and more than 17,000 PM
and DM cases were estimated [1].

In addition to muscle and skin symptoms, the
occurrence of complications in DM, such as arthritis
and interstitial pneumonia (IP), varies [2–4].
Furthermore, several cases of complicated malig-
nancy, which is correlated with poor prognosis, were
reported [4,5].

In recent years, various myositis-specific autoanti-
bodies were identified in inflammatory myopathy,
and each antibody differed in terms of clinical char-
acteristics. Approximately 80% of patients with DM
present with specific antibodies, and the most
common antibodies for DM are anti-aminoacyl-tRNA
synthetase (ARS), anti-CADM140/anti-melanoma dif-
ferentiation-associated gene 5 (anti-MDA5), and

anti-transcriptional intermediary factor-1 gamma
(TIF1-c). Anti-ARS antibodies are commonly associ-
ated with IP and mechanic’s hand, but rarely with
malignancy; meanwhile, anti-CADM-140 antibody is
particularly observed in CADM and is correlated with
a rapidly progressive interstitial pneumonia [6,7].

TIF is a protein family involved in carcinogenesis
and comprises alpha (a), beta (b), c, and delta (d)
proteins. Among them, a, b, and c proteins are the
targets of myositis-specific autoantibodies. TIF1-c
belongs to the tripartite motif family of proteins and
is a molecule that controls transcription by forming
a transcriptional regulatory complex [8].

The prevalence of positive anti-TIF1-c antibodies
is 50%–75% in DM patients with malignancy, and a
significant association between DM with anti-TIF1-c
antibody positivity and malignancy has been
found [8].

The occurrence of cancers of unknown primary
site in patients with DM is relatively rare, and studies
about anti-TIF1-c antibody-positive cases are limited.
Herein, we report the presence of anti-TIF1-c anti-
bodies in a DM patient who presented with cancer
of unknown primary site. Moreover, a literature
review was performed.
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Case presentation

A 71-year-old patient presented with erythema in
the face and back of both hands 2 years prior to the
current hospitalisation. The patient underwent out-
patient treatment at a local clinic due to oedema in
the extremities and back pain. However, improve-
ment was not observed, and she was then referred
to our hospital for further treatment. Oedematous
erythema of the eyelids (heliotrope rash), keratinised
rash at the back of the hand (Gottron’s sign), periun-
gual erythema, nailfold bleeding, and oedematous
erythema of the neck and trunk were observed
(Figure 1). In addition to symmetrical muscle weak-
ness and high aldolase (maximum level, 6.5 U/L) and
creatine phosphokinase (maximum level, 628U/L)
levels, low and short myogenic changes in the upper
extremity muscles were observed on electromyog-
raphy. According to the diagnostic criteria for PM
and DM [9,10], the patient was diagnosed with DM.

The patient had never been screened for cancer
before. Upper gastrointestinal endoscopy, mammog-
raphy, computed tomography (CT) scan, fine-needle
aspiration cytology of thyroid nodules (for the diag-
nosis of adenomatous lesion), and faecal occult
blood test were performed and revealed no findings
indicative of malignancy.

The test results for anti-aminoacyl-tRNA synthe-
tase (ARS) antibodies were negative, and IP and
swallowing dysfunction were not observed.
Treatment with prednisolone (PSL) 50mg (1mg/kg)
was initiated, and improvement in rash was
observed. Thus, the PSL dose was gradually reduced.
After the reducing the PSL dose to 17.5mg, relapse
of keratinised erythema at the back of the hands
was observed; therefore, the PSL dose was increased
to 20mg with addition of 1.5mg of tacrolimus (TAC).

Furthermore, when a topical steroid was used in
combination with PSL, the symptoms improved, and
the dose of the steroid was reduced again. During
this period, the TAC dose was increased to 3mg. The

PSL dose was reduced from 9 to 8mg 1 year and
2months prior to the current hospitalisation.
Gottron’s sign at the back of the hands and ery-
thema in the anterior chest were observed. Thus, a
diagnosis of DM relapse was made, and the PSL
dose was increased to 10mg. Because the assess-
ments of anti-TIF1-c, anti-MDA5, and anti-Mi-2 anti-
body titre became feasible as insurance coverage at
this point in Japan, these antibodies were evaluated
in the present case. Then, the presence of a malig-
nant tumour was considered according to positivity
for anti-TIF1-c antibody by enzyme-linked immuno-
sorbent assay (index value: 101). Upper gastrointes-
tinal endoscopy, colonoscopy, chest CT scan,
mammography, and screening for ovarian tumour
were performed; however, the presence of a tumour
was not identified.

Six months prior to the current hospitalisation,
the rash on the back of the patient’s hands exacer-
bated, and the patient showed a high level of aldo-
lase. Therefore, the PSL dose was increased to
20mg. At that point, a positron emission tomog-
raphy-computed tomography (PET-CT) scan revealed
retroperitoneal fluid accumulation (SUV 3.4) on the
right side of the aorta at the iliac crest level (Figure
2), which was consistent with the location of the
ureter, and therefore, this finding was considered as
drug excretion from the urinary tract. For these rea-
sons, we did not conduct any more tests at
that time.

One month prior to the current hospitalisation,
the patient presented with pain in the lower right
abdomen and oedema of the right thigh. The
patient presented with lower extremity and lower
right abdominal pain that radiated to the thighs,
malaise, and loss of appetite. Contrast-enhanced CT
scan revealed the spread of a soft-tissue shadow
from the right psoas major muscle to the iliac
muscle, thereby leading to narrowing of the duo-
denal horizontal segment, significant dilation of the

Figure 1. Erythema with oedema of the upper eyelids (heliotrope rash), infiltration on the extensor side of the finger joints,
keratinised erythema with papules (Gottron’s sign), periungual erythema, and nailfold bleeding.
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stomach, stenosis of the inferior vena cava, and right
hydronephrosis (Figure 3). The patient vomited again
and was admitted to the hospital. The patient was
then diagnosed with intestinal obstruction. After
admission, nausea and vomiting improved with the
use of an indwelling feeding tube and
decompression.

We considered retroperitoneal fibrosis, retroperi-
toneal tumour, urinary tract tumour, ovarian tumour,
pancreatic tumour, and duodenal tumour as a differ-
ential diagnosis. Urinary tract MRI, upper gastrointes-
tinal endoscopy, duodenal mucosa biopsy,
urography, and urine cytology were performed.
However, the primary malignant lesion was not iden-
tified. Needle biopsy of the retroperitoneal lesion
was performed under CT guidance. Pathological
examination revealed a poorly differentiated adeno-
carcinoma (Figure 4). Immunostaining (Figure 5)
revealed the following: cytokeratin (CK)7 (þ), CK20
(�), CK5/6 (�), thyroid transcription factor 1 (�),
CDX2 (�), gross cystic disease fluid protein 15 (�),
oestrogen receptor (þ), and progesterone receptor
(þ). Accordingly, the primary sites of origin, such as
the breast, endometrium, and ovary, were suspected.
Immunohistochemical test revealed an HER2 score of
2, and the patient’s serum CA125 level was high at
468.6 U/mL. Breast ultrasonography, mammography,
breast MRI, and cervical and endometrial cytology
were additionally performed. However, no malig-
nancy was identified. Based on these findings, the
patient was diagnosed with retroperitoneal tumour
or cancer of unknown primary site.

Two months after hospitalisation, 2.5mg of letro-
zole was initiated based on hormone receptor posi-
tivity. Chemotherapy was originally scheduled but
was postponed due to the onset of candidaemia.
Duodenal stenting was performed for duodenal

stenosis, with improvement in obstruction at the
same site; however, bile duct stenosis due to tumour
growth was also observed, and the patient devel-
oped cholecystitis. Therefore, the patient underwent
biliary stenting; however, she presented with sepsis
due to peritonitis and renal failure associated with
ureteral obstruction. The patient eventually died
3months after hospitalisation.

Discussion

Herein, we describe the presence of anti-TIF1-c anti-
bodies in a DM patient who died of retroperitoneal
cancer of unknown primary site two years after the
patient was diagnosed with DM. After DM diagnosis,
several types of examinations were repeatedly per-
formed to identify malignancy; however, no tumour
was found.

In this case report, we consider the following
aspects: (1) epidemiology and risk factors of the
malignant tumour in DM patients; (2) clinical features
of the anti-TIF1c antibody-positive case and charac-
teristics of the complicated tumour; and (3) malig-
nancy screening strategy for DM patients.

Epidemiology and risk factors of the malignant
tumour in DM patients

DM is often complicated with malignancy, leading to
poor prognoses. The reported standardised incidence
ratio (SIR) of malignant tumours in the presence of
DM is 2.2–6.5 [4]. In a previous study, the reported
SIRs were 13.5 after 1 year of DM onset and 2.5 after
2–5 years, and malignant tumours were diagnosed
within 1 year of onset [11]. In another study, approxi-
mately 75% of patients presented with malignancy
between 2 years before and 3 years after myositis

Figure 2. PET/CT findings. Retroperitoneal fluid accumulation at the right iliac crest level. PET/CT: Positron emission tomog-
raphy-computed tomography.
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diagnosis. Malignancy might be preceded by skin
symptoms and was not found upon diagnosis, as in

the present case. However, patients should be fol-
lowed for at least 3 years for the sake of detecting
malignancy and assessing its development [12]. The
risk factors for DM-associated malignancy include
male sex, age �45 years, smoking, and anti-TIF1-c
antibody positivity [4,8].

In a meta-analysis, the sensitivity of anti-TIF1-c
antibody to malignancy-associated DM was 78%
(95% confidence interval [CI]: 45%–94%), and the
specificity was 89% (95% CI: 82%–93%) [13]. Another
meta-analysis showed that the relative risk was 5.57
(95% CI: 2.91–10.65) [14].

Clinical features of the anti-TIF1-c antibody-
positive case and characteristics of the
complicated tumour

As myositis-specific autoantibodies, anti-TIF1-c anti-
bodies are found in approximately 20%–40% of
adults with DM [8]. Regarding clinical features, anti-

Figure 3. Computed tomography findings. An irregular soft-tissue shadow (arrow) is observed from the right perirenal space
to the retroperitoneum and the ventral side of the right iliopsoas (A,B). The right renal pelvis (arrow heads) and ureter are
dilated (B). Duodenal stenosis (arrow) and gastric dilatation, suggesting tumour-associated obstruction (C).

Figure 4. H&E staining. Pathological findings (H&E staining).
Tumour with a small glandular cavity and small alveolar config-
uration was increasing in size. Infiltration of poorly differenti-
ated adenocarcinoma was noted. H&E: Haematoxylin and eosin.
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TIF1-c antibody-positive DM patients often present
with heliotrope rash or Gottron’s sign – a typical DM
rash and whiplash-like erythema [15]. The malignant
tumour is often complicated, and IP complications
are rare, occurring in about 10% of all cases [16].
Reportedly, relapsing DM is associated with anti-
TIF1-c antibody positivity; therefore, it is ideal to
investigate anti-TIF1-c antibody if symptoms relapse
during treatment [17]. Our patient had Gottron’s
sign apparent at diagnosis and exacerbation, similar
to others with anti-TIF1-c antibody positivity. As
mentioned earlier, malignancy screening should be
actively performed. Especially, in this patient, aggres-
sive workup and biopsy should have been carried
out immediately after PET-CT imaging.

In a study of 48 Japanese patients with anti-TIF1-c
antibody-positive DM, 14 suffered from lung cancer;
11, stomach cancer; four, colorectal cancer; four,
ovarian cancer; and four, breast cancer. This implies
the need for screening various organs [8]. In another
cohort, breast cancer (33%) was the most common
tumour type, followed by ovarian cancer (19%) and
lymphoma (14%). A difference in the incidence of
ovarian cancer was observed between patients who
tested positive and negative for anti-TIF1-c antibody
(19% vs. 2%; p< .05) [18]. In this patient, breast,
uterine, and ovarian cancers were suspected based

on pathological findings. Women should be screened
for ovarian and breast cancers, in addition to the
general cancer screening.

In a review of hospitalised patients with auto-
immune diseases, those with DM had the highest
risk of cancers with an unknown primary site (SIR of
3.51), especially in patients aged �60 years (SIR: 4.20;
95% CI: 2.72–6.21) [19]. Meanwhile, very few studies
have reported cancers of unknown primary site asso-
ciated with anti-TIF1-c antibody.

The lack of related literature may be because the
presence of the anti-TIF1-c antibody was previously
unfeasible to assess, and anti-TIF1-c antibody assess-
ment was included in the health insurance coverage
in Japan only in 2016. Thus, more cases are expected
to be studied in the future.

Patients with DM should be considered to have
an increased risk of cancers of unknown primary site,
which are not found using routine cancer screening
tests. Therefore, imaging strategies are important in
these cases.

Malignancy screening strategy in DM patients

The patient’s PET/CT scan showed retroperitoneal
fluid accumulation at the iliac crest and the right
side of the aorta, which may have indicated a lesion.

Figure 5. Pathological findings (Immunostaining). Immunostaining results indicated CK7 (þ), CK20 (�), CK5/6 (�), TTF1 (�),
CDX2 (�), GCDFP15 (�), ER (þ), and PgR (þ), and breast, endometrial, and ovarian serous cancers were suspected. CK:
Cytokeratin; ER: Oestrogen receptor; GCDFP15: Gross cystic disease fluid protein 15; PgR: Progesterone receptor; TTF1: Thyroid
transcription factor 1.
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However, we considered the PET-CT findings to be a
“physiological accumulation consistent with the ure-
ter” and did not conduct further tests at that point.
Later, considering the history of the diagnosis of
retroperitoneal tumour, this accumulation indicated
using PET-CT was probably a malignant tumour. An
earlier diagnosis might have prompted the initiation
of chemotherapy before the onset of intestinal and
biliary obstruction. We should have considered
biopsy immediately for retroperitoneal lesions.

PET-CT scan is useful as a screening tool in
patients at a high risk of malignancy [20]. When
screening for malignant tumours, the tumour detec-
tion rates are comparable to those of fluorodeoxy-
glucose PET/CT scan and conventional generalised
screening tests (in addition to age-specific screening
tests, the combined chest–abdominal CT scan, mam-
mography, ultrasonography of the pelvic organs,
tumour markers, etc.) [20].

PET/CT scan has been reported to be useful for
malignancy diagnosis in a DM case with cancer of
unknown primary site, and in another one with anti-
p155/140 antibody positivity, similar to our present
case [21,22]. Thus, PET/CT scan is considered a
screening tool, particularly in patients highly vulner-
able to malignancy. A review focussing on malignant
tumour-screening strategies in DM cases suggested
that PET/CT scan be performed in addition to the
annual generalised tumour-screening tests for at
least 3–5 years despite no sign of tumour. On the
other hand, this review has also showed that
patients with anti-TIF1-c antibody negativity and fac-
tors associated with a reduced risk of malignancy
(e.g. IP, anti-ARS antibody positivity, anti-Mi-2 anti-
body positivity, or anti-NXP-2 antibody negativity)
should undergo generalised screening only at the
diagnosis of DM [4].

Because the treatment of anti-TIF1-c antibody-
positive DM should be prioritised in the management
of malignancy, a thorough and repeated examination
for malignancy, for example PET/CT scan, must be
conducted, taking into account its prognosis.

Conclusion

Based on skin symptoms associated with treatment-
resistant skin myositis and anti-TIF1-c antibody posi-
tivity, the current case was suspected to have a
malignant tumour. However, despite repeated
screening, no malignant tumour was found, leading
to the onset of retroperitoneal cancer of unknown
primary site. PET/CT scan may be useful even if no
tumour is detected on general examination.
Aggressive workup including biopsy is recom-
mended for abnormal accumulation by PET-CT, espe-
cially in TIF1-gamma-positive cases. Furthermore, a

thorough and repeated screening for tumours
should be performed particularly after 3-5 years
of diagnosis.
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