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Abstract

Sarcomatoid carcinoma is a rare tumor that is composed
of a mixture of malignant epithelial cells and mesenchymal
cells. Many studies have reported that sarcomatoid carci-
noma occurs in multiple organs including the liver. Sarco-
matoid intrahepatic cholangiocarcinoma (S-iCCA) is an ex-
tremely rare tumor that primarily occurs in the liver. This
case occurred in a middle-aged man who was admitted to
our hospital with abdominal pain. Enhanced computed to-
mography of the abdomen showed a low-density mass in
the upper right posterior lobe of the liver with enhancement
in the periphery. Histological and immunohistochemical
examination indicated that the tumor was malignant, with
both cancer and sarcoma components, and was positive for
cytokeratin and vimentin. The patient was diagnosed with
S-iCCA. Metastases appeared in the liver and lung 4 months
after surgery. Two cycles of chemotherapy were adminis-
tered. Because of enlargement of the tumor, anti-angiogen-
ic agents combined with immunotherapy were subsequently
given to achieve disease control. To the best of our knowl-
edge, this is the first reported case of a programmed cell
death-1 inhibitor used in a S-iCCA patient. The purpose of
this case report and literature review is to enhance clinician
understanding of S-iCCA and to explore safe and effective
treatment methods.
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Introduction

Biliary tract cancer (BTC) is a malignant tumor that is com-
posed of bile duct cells that may come from any part of
the bile duct epithelium.! Sarcomatoid intrahepatic cholan-
giocarcinoma (S-iCCA) is a rare subtype of BTC that the
World Health Organization 2010 classification defines as a
BTC similar to spindle-cell sarcoma, fibrosarcoma, or malig-
nant fibrous histiocytoma, with scattered lesions within the
tumor, including squamous cell carcinoma. Epithelial tumors
with sarcomatoid changes have been reported to occur in
the lung, uterus, skin, kidney, esophagus, stomach, gall-
bladder, and thyroid, and account for 4.5% of BTC cases.
However, the mechanism of S-iCCA pathogenesis is not
known.2 At present, the main treatment option for S-iCCA
is surgical resection. Recurrent S-iCCA, is usually treated
with a BTC chemotherapy regimen chemotherapy but the
therapeutic effect is limited. Immune checkpoint inhibitors
(ICIs) have achieved significant response in multiple tumor
types in recent years. Preliminary evaluations of single-
agent or combined chemotherapy and antivascular thera-
py have been carried out in patients with end-stage BTC.3
However, the effectiveness of ICIs for treating BTC is still
controversial.* We report a case with postoperative recur-
rence of S-iCCA treated by a combination of programmed
cell death-1 (PD-1) inhibitor and anti-angiogenic drugs. We
reviewed the published data on S-iCCA. And to the best of
our knowledge, this is the first reported case of S-iCCA a
treated with a PD-1 inhibitor.

Case report

A 54-year-old man was admitted to our hospital for in-
termittent upper abdominal pain. Physical examination
revealed mild tenderness and rebound pain in the upper
abdomen. Routine blood tests, liver function, kidney func-
tion, electrolytes, carbohydrate antigen 125 (CA125), al-
pha-fetoprotein (AFP), carbohydrate antigen 19-9 (CA19-
9), and carcinoembryonic antigen (CEA) levels were within
the normal range. Enhanced abdominal computed tomog-
raphy (CT) revealed a patchy, low-density lesion in the
upper right posterior lobe, intrahepatic bile duct dilation,
and multiple bile duct stones. A chest CT did not indicate
tumor metastasis. The preoperative diagnosis was a space-
occupying lesion of the right posterior lobe of the liver and
intrahepatic bile duct stones. No involved lymph nodes or
distant metastases were discovered. Right hepatic lobecto-
my, cholecystectomy, biliary exploration, T-tube drainage,
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and adhesiolysis were performed. Postoperative patholog-
ical evaluation found an enlarged bile duct with a cross
sectional diameter of 0.5-1.0 cm, and filled with sand-like
stones. Postoperative histology found a 6.0 x 4.5 x 3.3
cm liver tumor with unclear borders and gray nodules. The
junction of some tumor cells and bile duct cells suggested
high-grade intraepithelial neoplasia. No evidence of cancer
invasion was found in the margins and nerves of hepatec-
tomy tissue. but tumor invasion of the blood vessels of the
liver was observed. Using the American Joint Committee
on Cancer TNM Staging System, version 8, the tumor was
T2NOMO (Stage II). Immunohistochemical examination
of the tumor revealed that vimentin and pan-cytokeratin
(CK-Pan) were positive, while smooth muscle actin (SMA),
S-100, cluster of differentiation (CD) 34, desmin, cytokera-
tin (CK)19, caudal type homeobox transcription factor 2
(CDX2), CD117 and hepatocyte paraffin 1 (Hep Par 1) were
negative. The Ki-67 proliferation index was about 50% and
the programmed death-ligand 1 (PD-L1) combined positive
score was 60 (Fig. 1). Based on the above histopathologi-
cal and immunohistochemical results, a definitive diagnosis
of S-iCCA was confirmed. No subsequent chemotherapy or
radiotherapy was administered. The patient was readmit-
ted 4 months after surgery complaining of pain in the right
upper abdomen. The patient’s serum CA125 was elevated
to 103.2 IU/ml (0-34.0 IU/ml), and CA199, CEA, and AFP
were all in the normal range. CT of the chest (Fig. 2A, D,
G) and abdomen (Fig. 2], M, P) revealed that the tumor
had metastasized to the liver and lung. According to the
response evaluation criteria in solid tumors 1.1, the total
diameter of all measurable target lesions was about 12.2
x 11.7 x 10.7 cm. We treated the patient with 2 cycles of
gemcitabine and cisplatin chemotherapy. Follow-up chest
(Fig. 2B, E, F) and abdominal CT (Fig. 2K, N, Q) showed
that the target lesions had enlarged from 34.6 to 39.8 cm,
which was an increase of 15% compared with baseline. The
patient achieved stable disease with a significant weight
decrease of 3 kg. CA125 decreased briefly and then contin-
ued to increase. The patient was switched to carrelizumab,
a PD-1 inhibitor, 200 mg every 3 weeks combined with an-
lotinib, an anti-angiogenic drug, 8 mg every day. After 4 cy-
cles of the combination regimen, the pain in the right upper
abdomen was significantly improved, the patient’s weight
had increased by 2.5 kg, and his CA125 was reduced to 8.7
IU/ml compared with the previous period. Treatment re-
sponse was evaluated on the basis of the findings of chest
(Fig. 2C, F, I) and abdominal CT (Fig. 2L, O, R) in accord-
ance with response evaluation criteria in solid tumors 1.1.
The total diameter of measurable target lesions was about
9.1 x 8.7 x 8.0 cm, which was a 35% reduction from base-
line. The patient achieved partial response. The drugs were
well tolerated, with development of some cutaneous capil-
lary endothelial proliferation in the facial skin that resolved
spontaneously within 1 week. The overall follow-up time
was 12 months.

Discussion

S-iCCA is a rare but an aggressive variant of BTC with a
very poor prognosis.® S-iCCA pathogenesis is not yet clear,
but it has been reported to be associated with hepatitis B
virus infection and preoperative anticancer treatment, such
as transcatheter arterial chemoembolization, radiofrequen-
cy ablation, and percutaneous ethanol injection..6:7 Clini-
cal manifestations of S-iCCA are determined by its location,
mode, and speed of tumor growth. Abdominal pain is the
most common clinical symptom.8

Serum CA125, CA19-9, CEA, and AFP may not be sensi-
tive for the diagnosis of S-iCCA. The imaging features of

S-iCCA are also nonspecific and usually appear as hypoat-
tenuated or mixed-echoic masses on ultrasonography.® CT
shows low-density lesions with peri-enhancement regions
occasionally accompanied by intratumor hemorrhage.”:10
Because of the lack of specificity in serology and imaging,
the diagnosis of S-iCCA mainly depends on pathological
confirmation. The pathology of S-iCCA has both carcinoid
and sarcomatoid manifestations.:6

To understand the known characteristics of S-iCCA, we
searched PubMed and Google using the keywords “liver,”
“sarcomatous,” “sarcomatoid,” and “cholangiocarcinoma.”
After analysis of the retrieved publications, 51 unrepeated
S-iCCA cases were identified in 20 published studies./2:5-22
Table 1 summarizes the clinical characteristics of 52 patients
(including this case). Thirty-five were male (67.3%), 17
were female (32.7%), and the average age was 61 (range:
37-87) years. Nineteen patients (36.5%) had a history of
liver disease or surgery, including 11 (21.2%) with chronic
hepatitis B virus infection, three (5.8%) with hepatitis C,
three (5.8%) with hepatolithiasis, one (1.9%) with biliary
tract roundworm, and one (1.9%) with cholecystectomy. It
is conceivable that chronic inflammation of the biliary tract
may be related to the onset of S-iCCA. Thirty-four patients
had obvious symptoms at the first visit. The main clinical
manifestations were abdominal discomfort including pain
and fever in 21 (65.4%) and eight (15.4%) patients. There
were 24 cases with confirmed liver location reported, most-
ly located at the left lobe (15 cases, 62.5%), followed by
the right lobe (seven cases, 29.2%), and anus (two cases,
8.3%). A total of 42 patients (80.8%) had one tumor and
10 (19.2%) had multiple tumors. Most of the tumors were
single lesions in the left lobe of the liver. The tumors ranged
from 2.0-22.0 cm, with an average size of 8.4 cm.

The findings of the first laboratory examination and
preliminary imaging characteristics are shown in Table 2.
CA199 was elevated in 17 cases and normal in 23. CEA was
elevated in three cases and normal in 25. AFP was elevated
in six cases and normal in 28. CA125 was elevated in one
case and normal in three. Compared with CEA, AFP, and
CA125, CA199 may be more significant in the diagnosis and
follow-up of S-iCCA. However, CA125 was elevated in our
patient during the follow-up period, but with no concurrent
increase in CA199. Meanwhile, the change in CA125 was
consistent with the degree of tumor control identified by im-
aging, which suggests that CA125 may be a useful indicator
of diagnosis and follow-up of S-iCCA. In general, the sero-
logical markers were not unique. Preliminary imaging find-
ings in 28 patients included 10 (35.7%) with hepatocellular
carcinoma, nine (32.1%) with cholangiocellular carcinoma,
one (3.6%) with lymphoma, four (14.3%) with hepatic ab-
scess, three (10.7%) with hepatic space-occupying lesions,
and one (3.6%) with intrahepatic cholangiolithiasis.

The results of immunohistochemical staining of the 52 pa-
tients are shown in Table 2. Thirty cases (96.8%) were posi-
tive for cytokeratins, 27 (84.4%) were positive for vimentin,
16 (94.1%) were negative for AFP, four (100%) were nega-
tive for Hep Par 1, and nine (100%) were negative for hu-
man serum albumin (HSA). Immunohistochemical staining
indicated that epithelial tumor markers (cytokeratins) and
mesenchymal tumor markers (vimentin), that are related to
S-iCCA epithelial bile duct tumors, were positive, and that
HSA, AFP, and Hep Par 1 were negative as hepatocyte mark-
ers, which provided valuable information for the differential
diagnosis of hepatocellular carcinoma, cholangiocarcinoma,
and metastatic liver cancer.> That approach was helpful in
arriving at the final diagnosis of S-iCCA.

Table 1 also summarizes the stage, treatment, and prog-
nosis of the 52 patients. Fifteen patients were staged. Thir-
teen were stage IVA or IVB and the remaining two were
both stage II. of the 52 patients with S-iCCA, 26 (50.0%)
had surgery, 17 (32.7%) received chemotherapy or ra-
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Fig. 1. The patient’s hepatic biopsy pathology was intrahepatic sarcomatoid cholangiocarcinoma. (A) Hematoxylin and eosin stain of the tumor specimen.
(B) High-grade intraepithelial neoplasia at the junction of bile duct cells and tumor cells; (C, D) Positive vimentin and pan-cytokeratin staining supported the diagnosis of
S-iCCA. (E, F) Tumor tissue was cytokeratin 19 and CDX2 negative, but bile duct epithelial cells were partially positive. (G) Tumor cells were Hep Par 1 negative, which
denied an origin of liver cells. (H) Tumor cells were CD34 negative and vascular endothelial cells were positive. (I) Tumor tissue stained with the PD-L1 clone 22C3.
shows a high level of PD-L1 expression with a combined positive score of 60 (x 200). CD34, cluster of differentiation 34; CDX2, caudal type homeobox transcription
factor 2; Hep Par 1, hepatocyte paraffin 1; PD-L1, programmed death-ligand 1; S-iCCA, sarcomatoid intrahepatic cholangiocarcinoma.

diotherapy, three (5.8%) received transcatheter arterial
embolization, 10 (19.2%) received symptomatic and sup-
portive therapy, and one (2.0%) received immunotherapy
and antivascular therapy. Currently, there are no relevant
guidelines for the treatment of S-iCCA patients. Surgery is
currently considered the most effective treatment. In previ-
ous cases, the median survival of patients with S-iCCA who
were treated without surgery was 3 months. The median
survival of S-iCCA patients with surgical resection was 11
months, which is comparable to the median survival of 8
months in patients with ordinary intrahepatic cholangiocar-
cinoma who did not undergo surgery.5>1! The prognosis of
S-iCCA are worse than those of ordinary intrahepatic chol-
angiocarcinoma. The former is not sensitive to radiotherapy
and chemotherapy, and the survival rate is extremely low,
with 1-year overall survival at almost zero.8:22 Based on this

context, more treatment options urgently need to be devel-
oped and updated.

Following the milestone results of the ABC-02 phase III
trial, the standard first-line treatment for advanced BTC was
based on a combination of cisplatin and gemcitabine, with a
median progression-free survival of only 8.0 months.23 The
limited survival benefit provided by systemic chemotherapy
highlighted the need for more effective treatments of meta-
static BTC. ICIs promote the activation of T lymphocytes
by blocking PD-1/PD-L1 proteins on tumor cells and/or im-
mune cells, thereby restoring normal antitumor immunity to
achieve treatment of the target tumor.24 There are currently
a number of preclinical and clinical studies investigating the
application of ICIs in BTC, and the role of immunotherapy
in BTC remains to be determined.* However, studies have
shown that the expression of PD-L1 in tumors or tumor-
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Fig. 2. Computed tomography of the chest and abdomen before and after treatment. (A, D, G) Four months after surgery, nodules were scattered in both
lungs. The largest were located in the posterior basal segment of the lower lobe of the left lung, about 1.0 x 0.8 cm. The boundary was not clear and small bubbles
were seen in the nodules. (J, M, P) Four months after surgery, partial loss of the right posterior lobe of the liver, multiple nodules, and masses in the residual liver with
annular enhancement are seen. (B, E, H) After chemotherapy, scattered nodules in both lungs were larger than before. (K, N, Q) After chemotherapy, partial loss of
the right posterior lobe of the liver with multiple nodules in the residual liver that had enlarged. (C, F, I) After four cycles of treatment with carilizumab and anlotinib,
scattered nodules in both lungs were smaller than before. (L, O, R) After four cycles of treatment with carilizumab and anlotinib, the right posterior lobe of the liver was
partially missing and the number and size of multiple nodules and masses in the residual liver were reduced. CT, computed tomography.

related immune cells is closely related to the clinical efficacy
of ICIs in BTC. BTC patients with PD-L1 expression of 1% or
higher were more likely to respond to ICIs.24

The patient’s PD-L1 combined positive score reached 60
and the use of PD-1 inhibitors may achieve better results.
The PD-1 inhibitor carrelizumab that used in this case has
shown good anticancer activity and controllable toxicity
against BTC in recent studies.?> Although ICIs alone have
had a certain promise in the treatment of advanced BTC,
the overall effectiveness for treating metastatic BTC is lim-
ited, which has led to the exploration of different combi-
nations of ICIs, including in combination with antivascular
agents.34 Preclinical evidence indicates that the use of a
combination of anti-angiogenic agents and ICIs enhanced
the activity of the immune system.3 The anti-angiogenic
drug anlotinib, which is also used in this case, has been
shown to significantly improve the prognosis of patients
with relapsed advanced soft tissue sarcoma. China has ap-
proved it as the standard treatment for advanced or un-
resectable soft tissue sarcoma. The above studies suggest
that combined therapy may have achieve a better response
than single-agent therapy.

At present, there are no guidelines for determining the
prognosis and survival of patients with S-iCCA. Because the
patient in our case had enlarged lesions and weight loss
after receiving gemcitabine plus cisplatin chemotherapy,
the follow-up systemic treatment adopted carrelizumab
combined with anlotinib. A relatively good short-term effect
was achieved. At present, the patient’s survival period has
reached 12 months, with an Eastern Cooperative Oncology
Group score of 0 and no reported adverse events above

grade 2. It is expected that the patient can achieve long-
term survival benefits.

Conclusion

S-iCCA is a rare malignant tumor for which laboratory tests,
and radiologic examinations were not specific. The diagnosis
of S-iCCA was made by pathology and immunohistochemi-
cal analysis because of the nonspecific clinical manifesta-
tions. Surgical resection is currently the main treatment
for S-iCCA, but there is little evidence in the literature to
support postoperative adjuvant radiotherapy and chemo-
therapy for treatment. Furthermore, overall survival is poor
following surgery. In view of the low response rate of single-
agent ICIs, combined anti-angiogenic drugs are not only the
current standard regimen for advanced liver cancer but may
also be a treatment option for S-iCCA.
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