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Abstract 

Background: Anti-transcriptional intermediary factor 1 gamma (TIF1γ) antibody is a marker for predicting cancer 
association in patients with dermatomyositis (DM). The overall survival rate in DM patients with cancer was reported 
to be considerably worse than that in DM patients without cancer. However, the treatment for cancer-associated 
DM remains controversial, because the treatment priority between surgical resection for the tumor and internal 
treatments, including glucocorticoids, immunosuppressive agents, and intravenous immune globulin, has not been 
established.

Case presentation: We report the case of a 57-year-old Japanese man diagnosed with anti-TIF1γ antibody-positive 
DM associated with ascending colon cancer. His clinical symptoms included facial and brachial edema, muscle weak-
ness, dysphagia, myalgia, and rash. Physical examination revealed periorbital edema and Gottron’s papules over his 
knuckles with brachial edema, and tenderness and weakness of the proximal limb muscles. The findings of hyperin-
tense muscles in T2-weighted sequences of brachial contrast-enhanced magnetic resonance imaging and the infiltra-
tion of lymphocytic cells and CD4-positive lymphocytes from muscle biopsy were compatible with the diagnostic 
criteria for dermatomyositis. Anti-TIF1γ antibody was positive by immunoprecipitation assay. He first started internal 
treatment including intravenous immunoglobulin, steroid pulse, prednisolone, and azathioprine, followed by surgical 
resection for the tumor because of the elevation of creatine kinase and progression of dysphagia. However, clinical 
symptoms did not improve, and the patient died 6 months later.

Conclusions: We faced difficulties in determining the treatment priority between surgical resection and internal 
treatment for our case; therefore, this case would be educational for readers. We searched PubMed to identify English-
language case reports of anti-TIF1γ antibody-positive dermatomyositis with malignancy and found 21 reported cases. 
We herein review and summarize previously reported cases of anti-TIF1γ antibody-positive DM with malignancy. 
Cancer screening is essential in patients with anti-TIF1γ antibody-positive dermatomyositis because it is associated 
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Background
Dermatomyositis (DM) is an inflammatory myopathy 
characterized by skin rash and progressive, symmetri-
cal weakness of the proximal muscles [1, 2]. DM has 
been shown to be associated with malignant disease 
[3]. The overall survival rate in DM patients with can-
cer was found to be considerably worse than that in DM 
patients without cancer [4]. Recently, an anti-transcrip-
tional intermediary factor 1 gamma (TIF1γ) antibody 
was reported as a marker for predicting cancer associa-
tion in patients with DM, since TIF1γ, which regulates 
the tumor growth factor pathway, has been reported to 
be associated with tumor growth in some malignancies 
[5]. In a meta-analysis, Trallero-Araguas et al. reported 
that the pooled sensitivity of anti-TIF1γ antibody for 
diagnosing cancer-associated DM was 78%, whereas 
specificity was 89% [6]. The treatment for cancer-asso-
ciated DM remains controversial, because the treatment 
priority between surgical resection for the tumor and 
internal treatments, including glucocorticoids, immu-
nosuppressive agents, and intravenous immune globu-
lin, has not been established. We searched PubMed to 
identify English-language case reports of anti-TIF1γ 

antibody-positive dermatomyositis with malignancy and 
found 21 reported cases [7–27]. Herein, we report a case 
of anti-TIF1γ antibody-positive dermatomyositis associ-
ated with ascending colon cancer; previously reported 
cases of anti-TIF1γ antibody-positive dermatomyositis 
with malignancy are reviewed and summarized. This case 
may provide a unique perspective for readers and illus-
trate the difficulties in determining treatment priority 
between surgical resection and internal treatment.

Case presentation
A 57-year-old Japanese man presented with a 1-month 
history of progressive symptoms of facial and brachial 
edema, muscle weakness, dysphagia, myalgia, and a 
symmetrical widespread rash on his limbs and hands. 
He denied recent common cold symptoms. He was also 
noted to have unintentional weight loss (3  kg over 1 
month). His medical and family histories were unremark-
able. He was diagnosed with type 2 diabetes mellitus 8 
years ago, but he did not go to the hospital until this visit.

Vital signs showed that the patient was afebrile, with 
a heart rate of 90 beats per minute, blood pressure of 
120/78 mmHg, normal respiratory rate, and oxygen satu-
ration of 99% on room air. Physical examination revealed 
periorbital edema (Fig.  1a) and Gottron’s papules over 
his knuckles (Fig.  1b) with brachial edema, and tender-
ness and weakness of the proximal limb muscles. Labo-
ratory evaluation revealed elevated levels of creatine 
kinase (5002  U/L; reference range 30–175  U/L), aspar-
tate transaminase (120 U/L; reference range, 12–35 U/L), 
alanine aminotransferase (46 U/L; reference range 
6–40  U/L), lactate dehydrogenase (440  U/L; reference 
range 119–229  U/L), D-dimer (9.1  μg/mL; reference 
range <1.0 μg/mL), and hemoglobin A1c (9.2%; reference 
range 4.6−6.2 %); however, white blood count, C-reactive 
protein, hemoglobin, electrolytes, lipid profile, and renal 
function were normal. Hepatitis B and C, and HIV serol-
ogies were all negative. Chest radiography showed no 
consolidation. Respiratory function tests, electrocardio-
gram, and echocardiogram were unremarkable. Because 
of the history and significantly elevated muscle injury 
biomarkers, we suspected inflammatory myositis. The 
patient underwent further evaluation to investigate the 
probable diagnosis.

Additional laboratory data demonstrated that anti-
nuclear antibody was positive at 1:40 with a speckled 

with a high prevalence of malignancies. Our review revealed that initial surgical treatment should be recommended 
for better prognosis if the general condition allows.

Keywords: Dermatomyositis, Anti-transcription intermediary factor 1 gamma, Anti-TIF1γ antibody, Cancer, 
Malignancy

Fig. 1 Physical examination revealed periorbital edema (a) and 
Gottron’s papules over his knuckles (b)
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pattern. In addition, anti-TIF1γ antibody was positive 
by immunoprecipitation assay, although other mark-
ers including anti-aminoacyl-tRNA synthetase, anti-
melanoma differentiation-associated gene 5 antibody, 
and anti-Mi2 antibody were negative. Brachial contrast-
enhanced magnetic resonance imaging (MRI) demon-
strated hyperintense muscles in T2-weighted sequences 

(Fig.  2). A biopsy from the biceps brachii muscle was 
performed, and the infiltration of lymphocytic cells and 
CD4-positive lymphocytes was confirmed (Fig. 3). These 
findings were compatible with dermatomyositis. Since 
anti-TIF1γ antibody has been associated with malignan-
cies in dermatomyositis patients, we performed a whole 
contrast computed tomography scan and endoscopy. 
Contrast computed tomography showed a tumor mass 
in the ascending colon with no other notable metasta-
ses (Fig.  4a). Colonoscopy revealed an ascending colon 
tumor (Fig.  4b). The histopathological findings of the 
biopsy from the ascending colon showed well-differenti-
ated tubular adenocarcinoma (Fig. 5). A diagnosis of anti-
TIF1γ antibody-positive dermatomyositis with ascending 
colon cancer (cT4aN2M0, clinical stage IIIb) was made.

The clinical course is shown in Fig. 6. He was initially 
scheduled to undergo surgical resection for the ascend-
ing colon cancer after the definitive diagnosis; however, 
elevation of creatine kinase (15,667 U/L) and progres-
sion of dysphagia were noted before the operation. Thus, 
we decided that medical treatment should be performed 
first. Subsequently, intravenous immunoglobulin (IVIG) 
and 1 mg/kg of prednisolone with slow tapering of the 
dose was started from day 40, and the level of creatine 
kinase decreased significantly. However, his dysphagia 
did not improve, and creatine kinase was elevated again 
on day 57. Thus, 1 g/day of methylprednisolone (mPSL) 
for three consecutive days was administered from day 58. 
After the second cycle of IVIG (on day 75) and steroid 
pulse therapy (on day 81), 50 mg/day of azathioprine was 
started on day 97 because creatine kinase was decreased 
but the dysphagia persisted. As the patient’s condition 
had deteriorated, manual muscle testing of his limb was 

Fig. 2 Brachial contrast-enhanced magnetic resonance imaging 
demonstrated hyperintense muscles in T2-weighted sequences

Fig. 3 a Hematoxylin and eosin stain (×40 magnification) of the muscle showing the infiltration of lymphocytic cells. b CD4 antibody staining 
(×100 magnification) and c CD8 antibody staining (×100 magnification) confirmed the predominant presence of CD4-positive lymphocytes
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grade 2 out of 5, and medical treatment was considered 
ineffective, PSL was increased from 15 to 20 mg per day 
and surgery including right hemicolectomy, gastrostomy, 
and tracheostomy was performed on day 124. 

After surgery, the patient was almost bedridden due to 
disuse syndrome despite continuous rehabilitation. Fever 
was noted on day 146, and broad-spectrum antibiotic 
therapy was not effective. Further investigation revealed 
positive serum cytomegalovirus antigen levels. Admin-
istration of ganciclovir 300  mg/day was initiated, but 
further complication of melena was noted. Gastroscopy 
was performed and showed cytomegalovirus esophagitis 
(Fig. 7). The patient died 6 months later (204 days) after 

hospitalization due to the progression of uncontrollable 
infection.

Discussion
The prevalence of malignancy in patients with dermato-
myositis is estimated at approximately 20–30% [28]. An 
anti-TIF1γ antibody associated with malignancy has 
been identified in dermatomyositis [7]. This antibody is 
confirmed in approximately 20% of adult patients with 
dermatomyositis, and 60% to 90% of these patients have 
malignant disease [6, 28]. The treatment order for can-
cer-associated DM has not been established, especially 
whether internal treatment or surgical resection should 
occur first. To our knowledge, this is the first reported 
case of anti-TIF1γ antibody-positive dermatomyositis 
associated with colon cancer.

The major clinical features of the 21 previously 
reported cases of anti-TIF1γ antibody-positive der-
matomyositis associated with cancer and our case are 
summarized in Table 1 [7–27]. We also investigated the 
relationship between outcome and treatment, since we 
faced difficulties in determining the treatment priority 
between surgical resection and internal treatment. The 
mean age (± standard deviation) of the population was 
63.7 ± 13.7 years (range, 22–83 years), of whom 12 were 
male and 10 were female. The most common presenting 
symptom was rash (86%), followed by muscle weakness 
(50%), dysphagia (45%), facial edema (14%), and myalgia 
(14%). Although all cases were associated with concur-
rent DM and cancer, initial diagnosis of DM (68%) was 
more prevalent than that of cancer (32%). Most of the 
cases were single cancer; however, two cases of double 

Fig. 4 Colonoscopy revealing the ascending colon tumor. Contrast computed tomography showing a tumor mass in the ascending colon (white 
arrows) with no other notable metastases (a), and colonoscopy revealing an ascending colon tumor (b)

Fig. 5 The histopathological findings of the biopsy from 
the ascending colon showing well-differentiated tubular 
adenocarcinoma (hematoxylin and eosin stain, ×400 magnification)



Page 5 of 12Ono et al. J Med Case Reports          (2021) 15:142  

cancer and one case of triple cancer were noted. The 
types of cancer included lung (n = 7), breast (n = 5), gas-
tric (n = 5), colon (n = 1), esophageal (n = 1), urothelial 
(n = 1), pancreatic (n = 1), thyroid (n = 1), thymic (n = 1), 
ovarian (n = 1 case), extragonadal germ cell tumor (n = 1), 
and myelodysplastic syndrome (n = 1). Creatine kinase 
values differed widely. Our case reported the maximum 
value of creatine kinase (15,667 U/L) among all cases in 
the literature. The option for treatment showed surgical 
treatment to internal treatment in five cases, whereas 
the opposite was true in seven cases. Internal treatment 
only was performed in nine cases, and surgical treatment 
only was performed in one case. Regarding response to 

internal treatment, “partial response” was defined as tem-
porary remission of the symptoms and creatine kinase 
level only to worsen later. “No response” was defined as 
progressive symptoms over time. Remission was noted 
in five cases and partial response was observed in eight 
cases, while seven cases showed no response to the inter-
nal treatment.

As for treatment for DM, systemic steroid therapy is 
considered the gold standard. Oral prednisolone at an 
initial dose of 0.5–1 mg/kg/day followed by a slow pro-
gressive dose reduction is recommended. In patients 
with severe disease, steroid pulse of intravenous mPSL 
1000  mg for three consecutive days is also an option 
for treatment. In addition, the introduction of IVIG or 
immunosuppressive medications such as methotrex-
ate, azathioprine, cyclophosphamide, or ciclosporin 
is another option if the patient does not respond to 
steroid therapy or suffers adverse side effects [9, 29]. 
Although these internal treatments are essential for 
the control of DM, the risk of surgical treatment will 
increase due to the immunocompromised effect. Since 
tapering of the prednisolone dose takes a relatively 
long time, the timing of surgery before or after internal 
treatment is important. In our case, surgical treatment 
was delayed due to uncontrollable dysphagia and long-
term use of steroid therapy. The treatment for cancer in 
the case reports included surgical resection and chem-
oradiotherapy. Immune checkpoint inhibitors such 
as nivolumab and ipilimumab were reported in   three 
cases [22, 23, 26]. One report noted that only surgical 
removal of the tumor resulted in the disappearance of 
the skin rash of DM [15].

Fig. 6. Clinical course. AZP azathioprine, CMV cytomegalovirus, GCV ganciclovir, IVIG intravenous immunoglobulin, mPSL methylprednisolone.

Fig. 7 Gastroscopy showing cytomegalovirus esophagitis
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The outcomes revealed that half of the patients were 
alive while the others had died. We further investigated 
the relationship between outcome and dysphagia, initial 
treatment, and maximum creatine kinase values. Table 2 
demonstrates this relationship. First, dysphagia is a major 
complication of DM because it leads to oral feeding dif-
ficulties and malnutrition [22]. Table  2 (a) shows the 
relationship between dysphagia and outcome; no signifi-
cant difference (P = 0.12; Pearson’s chi-square test) was 
noted between them, although the presence of dysphagia 
tended to be associated with a worse outcome. Table 2 (b) 
shows the relationship between initial treatment and out-
come. Of note, initial surgical treatment led to better out-
comes (P = 0.0007; Pearson’s chi-square test). However, 
interpretation must consider potential bias, as patients 
who are able to undergo surgery may have better general 
condition. In fact, patients with early-stage  disease could 
firstly undergo surgery according to the cancer stage in 
Table  1. Conversely, the patients with initial internal 
treatment include unresectable cancers, in which surgical 
resection itself is not applicable at the point of diagnosis 
[9, 13, 20, 22, 24, 26]. Table 2 (c) shows the relationship 
between the maximum creatine kinase level and out-
come. In all four cases where the level was greater than 
5000  U/L, the patients died (P = 0.033; Pearson’s chi-
square test). Lastly, the relationship between response 
to internal treatment and outcome is shown in Table  2 
(d). In five of the cases with remission, the patients were 

alive, and in the group with no response, six patients had 
died. Among those with partial response, three patients 
were alive and four had died. These results suggest that 
a response to internal treatment is needed for lifesaving 
results.

Conclusions
In conclusion, we reviewed and summarized previously 
reported cases of anti-TIF1γ antibody-positive DM with 
malignancy. Cancer screening is essential in patients with 
anti-TIF1γ antibody-positive dermatomyositis because it 
is associated with a high prevalence of malignancies. Our 
review revealed that initial surgical treatment should be 
recommended for better prognosis if the general condi-
tion allows.
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