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【 CASE REPORT 】
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Abstract:
Anti-transcriptional intermediary factor 1γ (anti-TIF1γ) antibody-positive dermatomyositis (DM) is strongly

associated with cancer, although the mechanism of action is still unclear. We herein describe the first known

case of an 80-year-old woman diagnosed with TIF1γ-positive primary pulmonary lymphoepithelioma-like car-

cinoma (LELC) coexisting with anti-TIF1γ antibody-positive DM. The diagnosis of LELC can only be made

by a surgical lung biopsy, and not by a computed tomography-guided biopsy, because of heavy lymphocytic

infiltration. This instructive case reaffirmed the importance of active screening for malignancy in patients

with anti-TIF1γ antibody-positive DM. Interestingly, the results also suggested that the strong relationship

which exists between anti-TIF1γ antibody-positive DM and cancer is potentially caused by tumor-derived

TIF1γ.
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Introduction

Lymphoepithelioma-like carcinoma (LELC) is an Epstein-

Barr virus (EBV ) -associated undifferentiated carci-

noma (1-3). It is morphologically characterized by heavy

lymphocytic infiltration around the nest or nodules of malig-

nant epithelial cells and it usually develops in the nasophar-

ynx, stomach, and lung (4). The major histological types of

primary lung cancer are adenocarcinoma, squamous cell car-

cinoma, and small cell carcinoma, and primary LELC of the

lung is very rare among primary lung cancers (5-7).

Dermatomyositis (DM) is a systemic autoimmune disease

characterized by inflammation in multiple organs, most

commonly in the skin and muscle (8). The cause of DM is

still unclear, but several potential triggers, such as can-

cer (9-12) and viral infection (13-16), have been reported.

Especially, regarding the relationship between the patho-

physiology of DM and cancer, the treatment of cancer

which is associated with DM sometimes leads to an im-

provement in the DM-related symptoms. Therefore, in pa-

tients with DM, it is important to perform cancer screening

and timely therapeutic intervention (17). In particular, anti-

transcriptional intermediary factor 1γ (anti-TIF1γ) antibody-

positive DM is associated with a higher prevalence of can-

cer (18, 19), although the reason for this association is still

unclear.

We herein present an instructive case of primary pulmo-

nary LELC diagnosed by video-assisted thoracoscopic sur-

gery (VATS) rather than computed tomography (CT)-guided
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Figure　1.　Clinical skin images. A: Gottron’s sign on the dorsum of the hands. B: Facial erythema 
(heliotrope rash). C: V-sign (a typical distribution of macular exanthema on the front site of the pa-
tient’s chest).

biopsy in a patient with anti-TIF1γ antibody-positive DM.

Interestingly, immunohistochemistry showed TIF1γ expres-

sion in the LELC tissues. This supports the existence of a

potential relationship between tumor-derived TIF1γ and anti-

TIF1γ antibody-positive DM.

Case Report

An 80-year-old Japanese woman, who was not on medi-

cation and had no family history of autoimmune disorders

and cancers, presented with gradually progressive dyspnea,

dysphagia, and muscle weakness 2 weeks before visiting an-

other hospital. Because she needed artificial respiration man-

agement with tracheal intubation due to aspiration pneumo-

nia caused by dysphagia, she was transported to our hospi-

tal. Upon physical examination, the patient was found to

have bilateral heliotrope edema including the upper eyelids

with erythematosquamous plaques. Additionally, she had a

pronounced diffuse rash on the upper chest (shawl sign) and

discrete red papules over the finger joints of both hands

(Gottron’s papules; Fig. 1). Blood tests were positive for

anti-TIF1γ antibody. Creatine kinase was slightly elevated

(268 IU/L), whereas alanine aminotransferase, aspartate

aminotransferase, and C-reactive protein were normal (Ta-

ble). An electromyogram and muscle biopsy could not be

performed. According to these findings, she was diagnosed

with probable DM because three of five requirements for the

diagnostic criteria of DM proposed by Bohan and Peter (20)

were met. Takotsubo cardiomyopathy was a coexisting com-

plication, potentially because of excessive stress due to her

respiratory failure. Therefore, she first received antibiotic

treatment and catecholamine support under artificial respira-

tion. For DM, we also started intravenous pulse steroid ther-

apy (methylprednisolone, 1,000 mg for 3 consecutive days)

followed by 1 mg/kg/day of corticosteroids. In addition,

chest CT showed a mass in the left lower lobe (Fig. 2A). In-

creased levels of serum cytokeratin 19 fragment (CYFRA)

were observed, however, the serum levels of pro-gastrin re-

leasing peptide (Pro GRP), carcinoembryonic antigen (CEA)

and neuron-specific enolase (NSE) were within the normal

range(Table). After 1 week of therapy, she was removed

from the artificial ventilator because her respiratory failure

had improved. The symptoms of DM, including dysphasia,

had also partially improved. However, CT images showed

that the mass in the left lower lobe had not changed in size

for 1 month, and therefore, the mass was strongly suspected

to be a malignancy. A CT-guided biopsy for the nodule re-

vealed only lymphocyte infiltration and slight fibrosis, but

no malignant cells (Fig. 2B, C). Because the patient had

anti-TIF1γ antibody-positive DM, we strongly suspected that

the nodule was lung cancer and decided to perform a VATS

biopsy. Finally, a histopathological diagnosis of LELC was

obtained; Hematoxylin and Eosin staining showed that the

nuclei were round with irregular borders, and both the tumor

and stromal tissues contained large reactive lymphoplasma-

cytic cells (Fig. 3A, B). Immunohistochemistry showed that
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Figure　2.　Chest CT findings. Chest CT showed a lung mass 
in the left lower lobe (A). Chest CT during needle biopsy shows 
the guide needle of the coaxial system within the mass (B). The 
histological findings indicated no malignancy (C).

Table.　Laboratory Findings

Hematology

WBC 13,030 /μL

Neutrophils (%) 91.4 %

Lymphocytes (%) 4.0 %

Monocytes (%) 4.4 %

Hb 12.6 g/dL

PLT 238,000 /μL

Biochemistry

Total protein 5.6 g/dL

Albumin 3.0 g/dL

Total bilirubin 0.9 mg/dL

AST 25 U/L

ALT 38 U/L

LDH 301 U/L

BUN 35.4 mg/L

Cre 0.44 mg/dL

Na 136 mEg/L

K 3.8 mEg/L

Cl 94 mEg/L

CK 268 IU/L

CRP 0.02 mg/dL

Tumor marker

CEA 3.0 ng/mL

CYFRA 8.9 ng/mL

ProGRP 80.7 pg/mL

NSE 13.1 ng/mL

Serology

ANA ×160

Speckled

Anti-ARS antibody Undetectable

Anti-MDA-5 antibody Undetectable

Anti-Mi-2 antibody Undetectable

Anti-TIF1γ-antibody 125 index

Anti-RNP antibody Undetectable

Infection

β-D-glucan Undetectable

WBC: white blood cells, Hb: hemoglobin, PLT: platelets, 

AST: aspartate aminotransferase, ALT: alanine amino-

transferase, LDH: lactate dehydrogenase, ALP: alkaline 

phosphatase, γ-GTP: γ-glutamyl transpeptidase, Na: sodi-

um, K: potassium, Cl: chlorine, Cre: creatinine, BUN: 

blood urea nitrogen, CRP:C-reactive protein, CEA: carci-

noembryonic antigen, CYFRA: cytokeratin 19  fragment, 

ProGRP: Pro-gastrin-releasing peptide, NSE: neuron-spe-

cific enolase, ANA: antinuclear antibodies, ARS: amino-

acyl-tRNA synthetase, MDA-5:melanoma differentiation-

associated gene-5, Mi-2: complex nucleosome remodeling 

histone deacetylase, TIF1γ: transcription intermediary 

factor 1 gamma, RNP: ribonucleoprotein

the expression of Epstein-Barr virus-encoding small RNA

(EBER) (Fig. 3C, D) and TIF1γ (Fig. 3E, F) in LELC were

elevated compared to that in the normal lung (Fig. 3G). Im-

munohistochemical staining of TIF1γ was positive based on

anti-TIF1γ antibody (sc-101179, 1:500, Santa Cruz Biotech-

nology, Santa Cruz, USA) as previously described (21). Epi-

dermal growth factor receptor (EGFR) mutations and echi-

noderm microtubule associated protein-like 4-anaplastic lym-

phoma kinase (EML 4-ALK) fusion were negative, whereas

anti-programmed death Ligand-1 (PD-L1) was detected in

70% of the cells. The LELC was diagnosed as Stage III

based on positron emission tomography (PET)-CT showing

an accumulation of fluorodeoxyglucose in the primary tumor

[standard uptake value (SUV) max of 15.5] (Fig. 4A), para-

aortic lymph node metastasis (SUVmax 13.3) (Fig. 4B), and

left interlobar lymph node metastasis (SUVmax 9.9)

(Fig. 4C, D). Radical radiotherapy was performed, and both

her muscle weakness and dysphagia further improved after

radiotherapy.

However, LELC recurred 6 months after the end of can-

cer treatment, and both her muscle weakness and dysphagia

worsened in association with the recurrence. Therefore, we

prescribed an increased dose of corticosteroids to control the

symptoms of DM. We considered cancer treatment with an

anti-programmed death 1 (PD-1) antibody based on the high

PD-L1 expression. However, the patient was elderly, had

autoimmune disease-associated dysphagia, and was being

treated with high-dose corticosteroids. These factors are as-

sociated with a lower efficacy (22) and more severe adverse

effects of anti-PD-1 antibody therapy (23-25). Therefore, cy-

totoxic chemotherapy was recommended, but the patient in-

stead chose best supportive care.

Discussion

This is the first report of a patient diagnosed with the co-

existence of primary pulmonary LELC and anti-TIF1γ
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Figure　3.　Histopathology and immunohistochemistry of primary lung lymphoepithelial carcinoma. 
Hematoxylin and Eosin staining is presented at ×200 and ×400 magnification, respectively (A, B). 
Epstein-Barr virus-encoded small RNA in situ hybridization is presented at ×200 and ×400 magnifica-
tion, respectively (C, D). Immunostaining for transcriptional intermediary factor 1γ (TIF1γ) is pre-
sented at ×200 and ×400 magnification, respectively (E, F). Immunostaining for TIF1γ  in normal lung 
tissues from the same patient is presented at ×200 magnification (G). Scale bar=100 μm.

antibody-positive DM. Remarkably, the LELC in this case

was diagnosed by a VATS biopsy rather than by a CT-

guided biopsy. It was previously reported that the sensitivity

of CT-guided biopsy is 90% or greater for the diagnosis of

lung cancer (26), suggesting that VATS biopsy is unneces-

sary when CT-guided biopsy does not show malignant find-

ings. However, we performed VATS biopsy for two reasons.

First, the patient was diagnosed with anti-TIF1γ antibody-

positive DM, which is associated with a higher prevalence

in patients with cancer. Patients with DM who are positive

for the anti-TIF1γ antibody have an 8-fold higher risk of

cancer than patients who are negative (27, 28). In particular,

the standardized incidence ratio of lung cancer is 20.58 in

patients with anti-TIF1γ antibody-positive DM (12). Addi-

tionally, in most patients with cancers related to DM, can-

cers are diagnosed within 1 year of the diagnosis of

DM (17, 19, 29). Second, the tissue obtained through CT-

guided biopsy showed lymphocyte infiltration, and we ex-

pected the pulmonary nodule to have decreased in size due

to the administration of corticosteroids. However, the pulmo-
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Figure　4.　A PET-CT scan of the patient, which revealed para-aortic and left interlobar metastasis 
of primary lung cancer. In the primary focus (A), para-aortic metastasis (B), and left interlobar me-
tastasis (C, D), hypermetabolic activities were seen.

nary mass did not regress at 1 month after the start of treat-

ment. The lack of a diagnosis by CT-guided biopsy might

be explained by the characteristic tissue morphology of

LELC, which was accompanied by lymphocyte infiltration

around malignant cells; the tissue sampled via CT-guided bi-

opsy was smaller than that sampled through a VATS biopsy

and included only lymphocyte infiltration but not any malig-

nant tumor cells. This study reaffirmed the importance of

active screening for malignancy for patients with DM, espe-

cially anti-TIF1γ antibody-positive patients.

In this case, TIF1γ-positive LELC coexisted with anti-

TIF1γ antibody-positive DM, which might suggest a rela-

tionship between cancer and DM via the immune response

to TIF1γ. It is unclear why patients with DM frequently de-

velop malignancies, which is especially true for patients

positive for the anti-TIF1γ antibody. TIF1γ is a unique mole-

cule that has been reported to not only be a tumor suppres-

sor but also an enhancer of tumorigenesis (27, 28, 30).

Addtionally, genetic alterations in TIF1γ might lead to

neoantigen formation, thereby activating the adaptive and in-

nate anti-tumor immune response (31). Furthermore, previ-

ous reports have described patients with TIF1γ-positive en-

dometrial cancer and colorectal cancer with anti-TIF1γ
antibody-positive DM (32, 33). These data indicate that

TIF1γ expression in the tumor can be recognized as an anti-

gen by the immune system, resulting in anti-TIF1γ antibody

production, followed by DM development. Alternatively,

LELC is an EBV-associated cancer, and EBV was also re-

ported to induce DM and myositis (14, 34, 35). Addition-

ally, high standardized incidence rates of EBV-associated

cancer such as nasopharynx cancer and lymphoma/leukemia

have been reported in patients with DM (12). However,

there have been no reports of EBER- and TIF1γ-positive

cancer except for this case, and therefore, further investiga-

tions are needed to elucidate the relationship between EBV

and TIF1γ expression in the tumor by investigating the fre-

quencies of TIF1γ expression in EBV-associated cancer.

Conclusion

This is the first report of a patient with TIF1γ-positive

primary pulmonary LELC with anti-TIF1γ antibody-positive

DM in which our findings suggested that TIF1γ in tumors is

associated with the development of anti-TIF1γ antibody-

positive DM. Additionally, our results emphasize the poten-

tial for the misdiagnosis of primary pulmonary LELC when

using small samples, such as those obtained by a CT-guided

biopsy.
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