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Case Report
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Abstract

Hepatocellular carcinoma (HCC) is rarely associated with
autoimmune paraneoplastic syndromes. We report a case
of anti-transcriptional intermediary factor-1 gamma (TIF1-
v)-positive dermatomyositis (DM) as clinical presentation of
HCC recurrence in a 72-year-old male patient admitted to
our hospital due to fatigue, myalgia, and typical skin rash.
His medical history was notable for hepatitis C-related cir-
rhosis, successful treatment with direct-acting antiviral
agents, and previously efficacious treatment of HCC. Labo-
ratory testing showed significant rhabdomyolysis with anti-
TIF1-y antibodies at high titer, and DM was diagnosed. After
a careful diagnostic workup, HCC recurrence was diagnosed.
After first-line corticosteroid treatment, azathioprine and in-
travenous immunoglobulin treatments were administered;
unfortunately, he mounted only partial response. Owing to
the compromised performance status, no HCC treatment
was feasible, and, according to international guidelines, he
received only best supportive care. Here, we discuss the
diagnostic, prognostic, and pathogenic roles of anti-TIF1-y
antibodies associated with paraneoplastic DM and the scant
literature data on its occurrence in HCC patients. Consider-
ing the TIF1 gene family’s established role in oncogenesis,
we also review the role of TIF1-y as a tumor-related neo-
antigen, leading to the development of clinically overt anti-
TIF1-y antibodies-positive DM.
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Introduction

Hepatocellular carcinoma (HCC) is the fifth most common
cancer and the third most frequent cause of cancer-related
death worldwide, with more than 900,000 new cases and
more than 800,000 deaths in 2020 alone. Many patients
have no symptoms related to the tumor, especially among
those who have been undergoing regular surveillance and in
whom HCC is detected at an early stage.! Limited data are
available on the prevalence of paraneoplastic syndromes in
HCC patients. However, the most frequently reported are
hypercholesterolemia, hypoglycemia, hypercalcemia, and
erythrocytosis.2=4 Other rarer conditions include erythema
nodosum, polyarthritis, carcinoid syndrome, hemophago-
cytic syndrome, and porphyria cutanea tarda.>-8 It has been
speculated that these syndromes might arise from tumor
secretion of hormones, peptides, or cytokines, as well as
immune cross-reactivity between malignant and normal tis-
sues and are not directly related to the physical effects of
the primary or metastasis tumors.>

The association between HCC and dermatomyositis (DM)
has so far been sparsely reported (Table 1).9-20 We, herein,
describe a case of a newly diagnosed and immunologically
well-characterized paraneoplastic DM as the clinical presen-
tation of recurrent HCC.

Case report

We report the case of a 72-years-old male patient admitted
to our Internal Medicine and Immunorheumatology Unit in
September 2020 due to severe fatigue, widespread myal-
gia, pain in his right shoulder exacerbated by movement,
and itching.

The patient’s medical history included hepatitis C virus
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Table 1. Reported cases of DM in HCC patients, identified through literature review

Etiology of underly-

Study ing liver disease Age Sex Autoantibody Reference
1. Léaute-Labreze et al HCV and HBV —ve° 14 M ANA +ve 9n
2. Gomez et al HCV 73 M ANA and anti-Jo-1 +ve 10
3. Inuzuka et al HCV 51 M Negative 11*
4. Cheng et al HBV 50 F Not reported 12
5. Kee et al HCV 71 M ANA +ve 13
6. Toshikuni et al HCV 79 F ANA +ve 14
7. Apostolidis et al Alcoholic 61 M Not reported 15
8. Kee et al HBV 58 M ANA +ve 16
9. Yang et al HBV 55 M ANA and SSA-Ro +ve 17
10. Miyata et a/ HCV and HBV —ve® 61 M Negative 18
11. Chou et al HBV/Alcohol 55 M ANA +ve 19
12. Han et al HBV 62 M Negative 5

~This patient had fibrolamellar HCC; °No evidence of underlying liver disease; *This patient also developed an acquired ichthyosis. ANA, antinuclear antibodies; DM,

dermatomyositis; HCC, hepatocellular carcinoma.

(HCV)-related cirrhosis that had been successfully treated
5 years earlier with direct-acting antiviral agents (ledipas-
vir/sofosbuvir). After the antiviral treatment, owing to the
cirrhotic stage, he continued the imaging surveillance pro-
gram. In April 2016, an HCC nodule (1.8 cm) was diagnosed
at segment IV and successfully treated with percutaneous
radiofrequency ablation. In March 2020, during the follow-
up, a small recurrent HCC nodule (1.5 cm) was diagnosed
at segment VI and treated with trans-arterial chemoembo-
lization (TACE). There was no imaging evidence of persis-
tent/recurrent HCC at the scheduled 1-month and 3-month
imaging follow-up nor during the regularly programmed
6-month imaging follow-up after TACE. Alpha-fetoprotein
(AFP) serum levels during the follow-up were persistently
normal.

Physical examination revealed poikiloderma in photo-
exposed areas of the face, upper back (“shawl sign”), and a
rash on the anterior neck and upper chest (“V-sign”) associ-
ated with edema of the upper limbs and scratching injuries.
The patient also presented symmetric and proximal muscle
weakness, weak osteotendinous reflexes of the upper limbs,
and muscle tenderness of the right shoulder.

At the clinical presentation, the patient’s laboratory data
were as follows: aspartate aminotransferase (AST) 493 U/L
[upper normal level (UNL) 50 U/L]; alanine aminotrans-
ferase (ALT) 94 U/L (UNL <50 U/L); gamma-glutamyl trans-
ferase (yGT) 82 U/L (UNL <55 U/L); alkaline phosphatase
88 U/L (UNL <120 U/L); lactate dehydrogenase (LDH) 631
U/L (UNL 248 U/L), aldolase 59 U/L (UNL 7.6 U/L); creati-
nine kinase 10.906 U/L (UNL 170 U/L); and C-reactive pro-
tein 6.17 mg/dL (UNL 0.5 mg/dL). Findings for HCV RNA,
HBsAg and HBV-DNA were negative.

Findings for anti-nuclear antibodies (ANAs), anti-double-
stranded-DNA, anti-U1RNP, anti-Sm, anti-SSA, anti-SSB,
anti-Scl 70, anti-Jo1l, anti-PCNA, anti-PM-Scl, anti-ribos-
omial-P-protein, anti-CENP-B, anti-fibrillarine, anti-RNA
polymerase-III and anti-neutrophil cytoplasmic antibodies
(ANCA) were negative. Of relevance, a comprehensive im-
munoblot assay (EUROLINE Autoimmune Inflammatory My-
opathies DL 1530-5001-4 G; Euroimmun, Lubeck, Germa-
ny) for testing autoantibodies direct against a wide range
of myositis-specific antigens (Mi-2a, Mi-23, TIFly, MDAS5,
NXP2, SAE1, Ku, PM-Scl100, PM-Scl75, JO-1, SRP, PL-7,
PL-12, EJ, O], Ro-52, cN-1A) revealed anti-TIF1ly antibody

positivity at high titer, while the findings for other myositis-
related autoantibodies were all negative.

Skin biopsy showed thinned epidermis, vascular altera-
tion at the dermo-epidermal junction, edema of papillar
derma, perivascular lymphocytic infiltrate, and mucin dep-
osition in the papillar and medium derma (Fig. 1). Elec-
tromyography revealed muscle-related features consistent
with a myopathic pattern. According to the Bohan and Peter
criteria (Table 2),2° DM was diagnosed and treatment with
prednisone (1 mg/Kg) was started. A gradual decrease of
serum muscle enzyme levels was observed after steroid
treatment (Fig. 2).

Re-testing for HCV RNA again produced negative results;
to exclude a paraneoplastic origin of DM, a careful imaging
workup was performed. In September 2020, a total body
contrast-enhanced CT scan did not reveal cancer. In par-
ticular, no evidence of recurrent/residual HCC was detected.

Fig. 1. Skin biopsy. Hematoxylin-eosin staining showing superficial and perivas-
cular infiltrate predominantly of lymphocytes, vacuolar alteration at the dermo-ep-
idermal junction, and papillary dermis edema. The basement membrane is thick-
ened, and there is an increased connective-tissue mucin (magnification 200x).
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Table 2. Presence of defined diagnostic criteria supporting the diagno-
sis of DM in the described patient

Diagnostic criteria

1. Symmetric proximal muscle weakness v
2. Elevation of serum skeletal muscle enzymes* v/

3. The electromyographic triad» v
4. Muscle biopsy abnormalities$ n.p.
5. Typical skin rash of DM@ v

*Including creatine kinase, aldolase, serum glutamate oxaloacetate and pyru-
vate transaminases, lactate dehydrogenase; ~Short, small, polyphasic motor
unit potentials; fibrillations, positive sharp waves, and insertional irritability;
and bizarre, high-frequency repetitive discharges; SDegeneration, regeneration,
necrosis, phagocytosis, and an interstitial mononuclear infiltrate; @Including a
heliotrope rash and Gottron’s sign/papules. The diagnosis of DM is considered
definite, probable and possible when skin rash is associated with 3, 2 or 1 mus-
cular criteria, respectively, according to Bohan and Peter’s criteria.2® n.p., not
performed; DM, dermatomyositis.

The AFP serum level was within the normal range. Muscle
strength and skin lesions’ recovery was incomplete, and a
few weeks later, the patient complained of dysphagia.

One month after the start of immunosuppressive therapy,
he was admitted again to our Unit for aspiration pneumonia
and ascites. He was treated with piperacillin/tazobactam,
albumin infusion, and furosemide.

Fiberoptic Endoscopic Evaluation of Swallowing (FEES)
showed complete dysphagia, so parenteral nutrition was
started. For severe DM-related symptoms, immunosuppres-
sive treatment with prednisone 1 mg/kg was continued, and
treatment with intravenous immunoglobulin (IVIG) 0.4 g/
kg/die for 5 days was begun.

In October 2020, a contrast-enhanced ultrasound (CEUS)
of the abdomen showed a focal liver lesion of segment II
(13x15 mm) characterized by arterial phase hyperenhance-
ment and wash-out in portal phase [CEUS-Liver Imaging
Reporting and Data System (LI-RADS) LR-5] (Fig. 3A, B)
and hilar metastatic lymphadenopathy (20 mm x 35 mm;
Fig. 3C). According to the American College of Radiology
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and the international guidelines on diagnosis and manage-
ment of HCC, a diagnosis of HCC was made.21-24

According to the to the Barcelona Clinic Liver Cancer
Staging System (BCLC), the patient had an advanced HCC
stage (BCLC-C).2° Treatment of HCC could not be performed
because of the patient’s poor physical conditions (Perfor-
mance Status 3 according to The Eastern Cooperative On-
cology Group score). We continued immunosuppressive
treatment with prednisone, gradually tapered, and initiated
azathioprine 50 mg/day as a steroid-sparing immunosup-
pressive agent, along with a monthly infusion of IVIG (2 g/
kg).

At the last follow-up, after 12 months, the abdominal CT
showed HCC intrahepatic (new lesions) and extrahepatic
(enlargement of hepatic hilar lymph node and newly detect-
ed abdominal lymph nodes) disease progression (Fig. 4),
with the patient’s clinical conditions deteriorating rapidly.

Discussion

DM is an idiopathic inflammatory myopathy, featuring proxi-
mal skeletal muscle weakness and evidence of muscle in-
flammation associated with a characteristic rash. Cutaneous
manifestations more commonly precede muscle weakness
and may also develop in the absence of detectable mus-
cle disease. DM is also associated with inflammatory ar-
thritis, interstitial lung disease, the Raynaud phenomenon,
and presence of autoantibodies.?® Population-based cohort
studies from several countries and metanalyses have con-
firmed the increased risk of cancer among patients with in-
flammatory myopathies, mainly DM. In fact, up to one-third
of cases are paraneoplastic.27-31

Malignancy can be diagnosed before, simultaneously to,
or after the diagnosis of DM, and adenocarcinomas of the
cervix, lung, ovaries, pancreas, bladder, and stomach ac-
count for approximately 70% of the cancers associated with
inflammatory myopathies.3233 On the contrary, the associa-
tion of DM with HCC is infrequent, and there are only very
few case reports describing HCC-related DM (Table 1). In
all described patients, DM partially improved under corti-
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Fig. 2. Laboratory tests when under immunosuppressive therapy. Left axis represents creatine-kinase (U/L); right axis represents AST, ALT and LDH (U/L).
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Fig. 3. CEUS features of the HCC nodule at segment II (CEUS LI-RADS LR5). (A) CEUS arterial phase showing hyperenhancement of the nodule. (B) CEUS late
phase showing wash-out of the nodule. (C) Hilar metastatic lymphadenopathy (20 mm x 35 mm). CEUS, contrast-enhanced ultrasound; HCC, hepatocellular carcinoma.

costeroid treatment. However, each patient’s prognosis was underlying liver disease. According to this association, a DM
poor due to tumor progression or recurrence. Of potential induction linked to viral infection has been speculated.>13

interest, in almost all cases of HCC-associated DM above- In our case, there was no evidence of HCV recurrence
mentioned, patients had HBV and/or HCV as the etiology of after 5 years of successful antiviral therapy. Further, given

Fig. 4. Abdominal contrast-enhanced computed tomography. (A-B) Enlargement of segment II lesion (arrow). (B-C) New intrahepatic lesions at segment II
(arrow). (D-E) Segment VI (arrow). (F-G) Extrahepatic HCC progression, characterized by enlargement of hepatic hilar lymph node (arrow). Arterial (A, C, E, G) and
venous (B, D, F, H) phases are shown. HCC, hepatocellular carcinoma.
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Fig. 5. Hypothetical mechanisms of the pathogenesis that underlie the association between HCC and TIF1-y-positive DM. Mutations develop in the TIF1
genes of HCC cells which could elicit an immune response (anti-TIF1y antibodies) against the resulting mutated protein (tumor neoantigen). The cross-reactivity to the
wild-type antigen could injure specific tissues, such as skin and muscle, leading to clinically overt DM. DM, dermatomyositis; HCC, hepatocellular carcinoma; TIF1-y,

transcriptional intermediary factor-1 gamma.

that autoimmune extrahepatic HCV-related manifestations
are generally mitigated by antiviral treatment, we believe
that in our patient DM can be considered as a pure paraneo-
plastic manifestation, in line with other paraneoplastic DM
reported in the literature.34 Of interest, DM has never been
previously immunologically characterized as anti-TIF1-y an-
tibody positive in HCC and, of clinical relevance, has never
been described as the clinical presentation of tumor recur-
rence after prior proven curative treatment.

Serum autoantibodies that confer a positive risk of malig-
nancy are the ones directed to anti- TIF1-y (anti-p155, anti-
p155/140) and to nuclear matrix protein (NXP)-2 (anti-MJ
or anti-p140), as they are present in 83% of patients with
cancer-associated DM.33:36 In DM patients with antibodies
to TIF1-y, those harboring a malignancy range from 42%
to 100%, depending on the study.3®6 Research into para-
neoplastic syndromes has always been considered a good
way to shed light on tumor development, maintenance, and
proliferation.

Human TIF1-y, also known as ectodermin or tripartite
motif (TRIM) 33, is encoded by the TRIM33 gene, located
on the p13 band of the short arm of chromosome 1. TIF1-y
has been shown to serve as a transcription regulator, a tu-
mor suppressor, a mediator of DNA damage repair, and an
E3 ligase that modulates TGF-B signaling. However, mecha-
nisms leading to anti-TIF1-y autoantibody appearance and
the DM development in patients with cancer have not been
firmly established.37:38

Ding et al.37 demonstrated the dual role of TIF1-y in the
HCC oncogenesis, which relies on the role of TGF-B under
different cellular contexts; for example, in the early stage
of HCC, TIF1-y promotes cell growth by reducing the cyto-

static effect of TGF-B, while in the advanced stage of HCC,
TIF1-y acts as a tumor suppressor gene as it inhibits TGF-
B-induced epithelial-mesenchymal transition and TGF-B/
Smad downstream metastatic signaling. Importantly, HCC
patients with low TIF1-y expression had shorter overall
survival and higher recurrence rates than those with high
TIF1-y expression. TIF1-y down-regulation was correlated
with loss of tumor encapsulation, vascular invasion, malig-
nant differentiation, and a more advanced BCLC stage.3”

In TIF1-y cancer-associated DM, it has been hypothe-
sized that cancer is the underlying driver of DM and that
TIF1-y may function as a tumor autoantigen. Recent find-
ings support the hypothesis that tumors from paraneoplas-
tic anti-TIF1-y-positive patients show increased genetic al-
terations, such as mutations and loss of heterozygosity in
TIF1 genes. In the context of a high expression of TIF1-y
in the patients’ tumor, muscle, and skin, these genetic al-
terations may be key to understanding the genesis of para-
neoplastic myositis. Therefore, aberrant TIF1-y in cancer
cells might develop neoantigens targeted by the immune
response, which cross-react with the wild-type skin and
muscle antigens (Fig. 5).38:3% The latter can be effective by
eradicating tumor cells without clinical symptoms or unsuc-
cessful with tumor development. The anti-tumor immune
response cross-reacts with wild-type TIF1-y in muscle and
skin cells. The high content of TIF1-y antigens in muscle
and skin might explain why the anti-tumor response leads
to the clinical manifestation of DM.

However, a genetic predisposition could also explain why
not all tumors with a dysregulated expression of TIF1-y lead
to DM. It has been previously reported that myositis is as-
sociated with specific HLA sequences (HLA-DRB1*0301 and
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HLA-DQA1*0501 in Caucasians), and TIF1-y autoantibodies
have been associated with HLA-DQA1*0301. In addition, a
significant HLA association was observed in patients with
TIF1-y autoantibodies with the HLA DQB1*02 allele group.34

From an overall perspective, we can hypothesize a tu-
mor-induced autoimmune pathophysiology of TIF1-y para-
neoplastic DM, as shown in Figure 5. It is therefore conceiv-
able that at the time of first occurrence (April 2016) and
recurrence (March 2020) of HCC, the TIF1 mutation was not
yet present, whereas its later acquisition led to the clinical
onset of DM (September 2020) with subsequent imaging
evidence of tumor recurrence (October 2020). Of clinical
relevance, a negative prognostic impact of paraneoplastic
DM has been previously reported, as our case would con-
firm.2:3

In conclusion, we describe for the first time a case of
paraneoplastic anti-TIF1-y antibody-positive DM as a clini-
cal presentation of recurrent HCC. The development of tu-
mor-induced autoantibodies further evidences the promi-
nent pathogenic role and the complexity of immunological
mechanisms of the tumor microenvironment driving tumor
growth and spread.
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