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Background: Gallbladder carcinosarcoma (GBCS) is a rare and aggressive malignancy
with extremely poor prognosis. Although surgery is regarded as the primary therapy for
GBCS, the effective therapeutic strategies for unresected lesions have been poorly defined.

Case Presentation: We presented a case of a 74-year-old male who underwent radical
resection of gallbladder carcinoma at a local hospital. Seven months later, he was admitted
to our hospital due to right upper abdominal discomfort. Postoperative radiological
examinations showed multiple hepatic lesions, hilar lymph node metastasis, and main
portal vein tumor thrombus. The pathological consultation results confirmed GBCS and
immunohistochemical examinations revealed PD-L1 expression in 20% of tumor cells.
Then, the patient received chemotherapy (Gemcitabine plus Oxaliplatin, GEMOX) in
combination with anti-PD-1 therapy. After nine courses of the combination therapy,
complete regression of the tumors was achieved with no evidence of relapse till now.

Conclusions: We, for the first time, reported a patient with recurrent GBCS who
benefited from the combined chemotherapy and immunotherapy, providing a potential
effective management strategy for the refractory malignant tumor.

Keywords: chemotherapy, anti-PD-1 therapy, combination therapy, complete response, recurrent
gallbladder carcinosarcoma
Abbreviations: GBCS, gallbladder carcinosarcoma; GEMOX, Gemcitabine plus Oxaliplatin; ICIs, immune checkpoint
inhibitions; PD-1, programmed cell death 1; PD-L1, programmed cell death ligand 1; CTLA4, cytotoxic T-lymphocyte
antigen 4; BTC, biliary tract cancer; MRI, magnetic resonance imaging; CT, computed tomography; ORR, objective response;
PFS, progression-free survival; OS, overall survival.
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INTRODUCTION

Carcinosarcoma is a rare malignant tumor consisting of
carcinomatous and sarcomatous elements (1). The most
commonly involved sites are uterus, ovaries, esophagus,
thyroid, and larynx; however, cases of gal lbladder
carcinosarcoma (GBCS) are extremely rare with an incidence
of less than 1% worldwide (2). Although surgical resection is
recognized as the optimal treatment for GBCS, the prognosis
remains unfavorable due to late diagnosis, early relapse, and
aggressive biologic behaviors of the tumor. The gemcitabine-
based chemotherapy regimens are commonly used for
unresected gallbladder carcinoma, but the effects are uncertain
with low response rates (3). Furthermore, the established
therapeutic regimens are still unavailable because of limited
understanding of the low-incident disease.

Recently, immunotherapy, a novel emerging approach for the
regulation of anti-tumor immunity, has attracted extensive
attention in tumor therapy. The immune checkpoint
inhibitions (ICIs), targeting the programmed cell death 1 (PD-
1)/programmed cell death ligand 1 (PD-L1) and cytotoxic T-
lymphocyte antigen 4 (CTLA4), have shown potential
therapeutic benefits in several solid tumors. Atezolizumab in
combination with bevacizumab has been approved as first-line
treatment for advanced hepatocellular carcinoma (4). The first-
line treatment with Pembrolizumab has been proved to be
efficacious for the management of advanced non—small-cell
lung cancer with high PD-L1 expression (5). Despite these
Frontiers in Oncology | www.frontiersin.org 2
encouraging clinical outcomes, the role of immunotherapy in
advanced biliary tract cancer (BTC) is still under exploration (6).
We herein reported a rare case of a patient with recurrent GBCS
who achieved complete tumor regression following the
combined chemotherapy (Gemcitabine plus Oxaliplatin,
GEMOX) and immunotherapy (Sintilimab).
CASE PRESENTATION

A 74-year-old male complained of right upper abdominal pain
for several days and was admitted to the local hospital. He
underwent conversion to open surgery for complete resection of
gallbladder cancer and the final pathological diagnosis was
GBCS. The patient did not receive any adjuvant treatment
after surgery. Seven months later, the patient presented with
right upper abdominal discomfort and came to our hospital for
further examination. The blood routine, biochemical tests,
coagulation tests, and tumor markers were within the normal
ranges. The abdominal computed tomography (CT) showed
multiple intrahepatic recurrent lesions in the segment of IV, V,
and IV/VIII, and the largest lesion measuring 3.7×3.4 cm was
located in the segment V with invasion of adjacent colonic
hepatic flexure. A metastatic lesion in the hepatic hilum with a
close relationship to portal vein and hepatic artery, and the main
portal vein tumor thrombosis were also observed (Figure 1A).
The Subsequent pathological consultation results of our hospital
indicated a mixture of poorly differentiated adenocarcinoma and
FIGURE 1 | The evaluation of tumor response during the clinical course. (A) Pretreatment computed tomography (CT) revealed recurrent lesions in the segment IV
(red circle), V (blue circle) and IV/VIII (green circle) of the liver, and a metastatic lesion in the hepatic hilum with tumor thrombus in the main portal vein (yellow circle).
(B) After two courses of combination therapy, CT showed the intrahepatic lesions decreased in size, and both the lesion in the hepatic hilum and the main portal vein
tumor thrombus disappeared. (C) After six courses of combination therapy, CT showed complete resolution of all the lesions.
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sarcomatous components, and confirmed GBCS (Figure 2A).
The immunohistochemistry showed CDX2(+), Vimentin(+),
CK19(+) (Figure 2B), CK(+), Ag(+), Ki67 45%, CD68(-), TTF-
1(-), PSA(-), CK20(-), CK7(-), Actin(-), and PD-L1 expression of
20% the tumor cells. PD-L1 was positive in the sarcomatous
components (Figure 2C) and negative in the carcinomatous
components (Figure 2D). He was administered combined
chemotherapy (Gemcitabine 1400 mg and Oxaliplatin 150 mg)
and immunotherapy (Sintilimab 200 mg) every 3 weeks. After
two courses of combination therapy, tumor shrinkage of the
intrahepatic lesions, and disappearance of the lesion in the
hepatic hilum and the main portal vein tumor thrombosis
were observed (Figure 1B). All the recurrent lesions
completely regressed following six courses of combination
therapy (Figure 1C). No severe adverse event was observed
during the whole course of treatment. The patient has
maintained a complete response for 3 months without signs of
relapse. Figure 3 indicated the clinical course of the patient.
Frontiers in Oncology | www.frontiersin.org 3
DISCUSSION

GBCS is a rare advanced BTC associated with low incidence and
dismal prognosis (7). While the surgical treatment is the
potentially curative option for gallbladder carcinoma, its high
propensity for local invasion and early relapse may impair the
surgical efficacy (8, 9). Furthermore, there is limited research on
the experiences with treatment for the rare, highly malignant
biliary tract neoplasm. We presented a rare case of recurrent
GBCS that was successfully treated with combined GEMOX
and Sintilimab. To the best of our knowledge, this is the first
report of complete response in recurrent GBCS to combined
chemotherapy and anti-PD-1 therapy.

Given the limited published reports regarding the GBCS, no
consensus on the ideal treatment approach for the disease existed.
Based on previous literatures, most of the cases received radical or
palliative surgical resection, and the prognosis was dismal for the
advanced disease (10). Liu et al. (11) reported 6 cases of GBCS
FIGURE 2 | Histologically, the tumor tissue was composed of poorly differentiated adenocarcinoma and spindle cell sarcoma (A) (Hematoxylin and eosin stain, x100).
Immunohistochemical examination revealed positive staining for CK in the carcinomatous and sarcomatous components (B), PD-L1-positive expression in the sarcomatous
components (C), and PD-L1-negative expression in the carcinomatous components (D) (Immunohistochemical stain, x100).
FIGURE 3 | The patient’s timeline of surgery, treatment, and tumor response. PR, partial response; CR, complete response.
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and found the mean postoperative survival time was 2.5 months.
Given the curative resection of GBCS was performed, the
oncologic outcomes were still poor with a median survival time
of 7.0 months (11). Of note, relatively few patients received
adjuvant chemotherapy and the chemotherapy regimens were
not uniforms. Pu et al. (12) reported a 59-year-old female with
GBCS who was treated with oxaliplatin and 5-fluorouracil for six
cycles after curative surgery, and was followed up for 6 months
without recurrence. Sadamori et al. (13) reported another case of a
male GBCS patient who received tegafur-uracil as postoperative
adjuvant chemotherapy. The patient died 13 months after the
surgery, though gemcitabine was administrated after recurrence.
In another case reported by Varshney et al. (14), gemcitabine and
cisplatin were administrated following the radical cholecystectomy
for GBCS, and the patient achieved progression-free of disease for
6 months. Radiotherapy seemed to be a promising postoperative
adjuvant therapy, although its survival benefits were based on
limited evidence (15). Since targeted therapy plays an important
role in the adjuvant setting, it is also included as part of adjuvant
therapeutic regimes for GBCS. Shi et al. (16) reported that a female
patient with recurrent sarcomatoid carcinoma of the gallbladder
was refractory to chemotherapy following the palliative surgery.
Therefore, anlotinib (12 mg orally every 24 hours, days 1–14, every
3 weeks) was prescribed to the patient as the alternative therapy,
and partial response was observed. However, side effects led to
drug withdrawal, and the patient died 5 months later. To date,
there is no report on complete regression of multiple recurrent
tumors following postoperative therapy. And a longer follow up
was needed to determine the long-term therapeutic benefits.

In recent years, immunotherapy has shownbroad prospects and
revolutionized the treatment of cancer (17).Despite the remarkable
progress that has beenmade in immunotherapy, a large number of
patients fail to benefit from it (18). Thus, identifying the potent
biomarkers for immunotherapy response prediction is still an
unresolved issue. PD-L1 expression is often upregulated in
various cancer and can predict the therapeutic response to anti-
PD-1/PD-L1 blockade (19). Patients with PD-L1 overexpression in
melanoma showed increased response rate to anti-PD-L1 therapy
than those with PD-L1 negative melanoma (20). A phase 3 clinical
trial demonstrated that pembrolizumab achieved a response rate of
44.8% and exhibited superiority over chemotherapy in terms of
prognosis inpatientswithhighPD-L1expression (≥50%)advanced
non-small-cell lung cancer (3). From this standpoint, the plausible
explanation for the striking therapeutic effect in this case is the
positive expression of PD-Ll. In this case, PD-L1 was positive in the
sarcomatous components and negative in the carcinomatous
components. As reported in the previous studies, PD-L1
expression was frequently found in soft tissue sarcomas,
supporting the rationale for anti-PD-1 therapy in these cases (21).
However, only 23% of gallbladder carcinoma expressed PD-L1 and
the positivePD-L1expression failed to showprognostic implication
(22). Moreover, the previous studies reported that PD-L1
expression of advanced BTC was not associated with the
treatment response of ICIs (23). Even so, these findings should be
interpreted carefully, considering the small size and heterogeneity
of tumors. Therefore, whether PD-L1 expression in gallbladder
Frontiers in Oncology | www.frontiersin.org 4
carcinoma has predictive value for immunotherapy response is still
poorly understood and further investigations are warranted to
identify the potential predictive biomarkers.

As we know, several studies have presented the supportive
evidence for immunotherapy for advanced BTC (24).
Pembrolizumab, an anti-PD-1 monoclonal antibody, showed
sustained anti-tumor effect in 6-13% of patients with advanced
BTC (25). In amulticenter phase 2 study, nivolumabmonotherapy
for 54 enrolled patients with refractory BTC achieved an objective
response (ORR) of 22%. Among the intention-to-treat population,
the median progression-free survival (PFS) and overall survival
(OS) were 3.68 months and 14.24 months, respectively (6).
Nevertheless, the anti-PD-1 monotherapy showed limited
therapeutic effects with relatively low response rates in BTC
(26, 27). Therefore, the combination strategies were introduced
and achieved favorable clinical outcomes with improved efficacy
and tolerable toxicity compared with the anti-PD-1 monotherapy
(28). Currently, gemcitabine-based chemotherapy is the mainstay
palliative treatment for unresectable BTC (29). Unfortunately,
limited benefits of the adjuvant treatment were observed,
necessitating novel adjuvant regimens to improve the prognosis
of patients (30). It is indicated that the chemotherapy can stimulate
anticancer immunity by enhancing tumor antigen presentation,
activating immune effector cells, and eliminating immune
suppressor cells, resulting in the synergistic anticancer effects in
combination with ICIs (31, 32). In an open-label, phase II trial,
Camrelizumab plus GEMOX treatment showed an ORR of 54%, a
median PFS of 6.1 months and a median OS of 11.8 months in
patients with advanced BTC (28). Ueno et al. evaluated the efficacy
of nivolumab with or without cisplatin plus gemcitabine in
unresectable or recurrent BTC. In the combination therapy
group, the ORR is 36.7% with a median PFS of 4.2 months and a
medianOS of 15.4months (33).While there is no discussion on the
efficacy of the combined GEMOX and Sintilimab therapy for
gallbladder carcinoma, the case still has important implications
for future therapeutic designs.

However, this study suffers from the main limitation of a
single case report with insufficient evidence to support the
benefits of the treatment. The understanding of the biological
behaviors of GBCS is limited owing to the rarity of the tumor.
Also, the mechanisms of the current therapeutic strategies have
not been clearly elucidated. Nonetheless, the present study
provides a novel perspective for the treatment of GBCS.
CONCLUSION

In conclusion, the present study showed a case of recurrent
GBCS with positive PD-L1expression, which completely
regressed following chemotherapy in combination with
immunotherapy, and this rare case shed the light on the
potential treatment options for unresected malignant tumors.
Further studies are required to clarify the underlying
mechanisms of combination therapy and improve our
under s tand ing regard ing the management o f the
rare malignancy.
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