ELMER
PRESS

’ '.) Check for updates‘

Case Report World ] Oncol. 2024;15(3):51 1-520

Complete Pathologic Response to Gemcitabine and
Oxaliplatin Chemotherapy After Prior Therapies in a
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Abstract

Hepatocellular carcinoma (HCC) is often diagnosed at a late stage
and frequently recurs despite curative intervention, leading to poor
survival outcomes. Frontline systemic therapies include combination
immunotherapy regimens and tyrosine kinase inhibitors. We report a
case of a 38-year-old woman with chronic hepatitis B and C coinfec-
tion-associated non-cirrhotic HCC, which recurred in the peritoneum
after initial resection of her primary tumor. Disease progression oc-
curred on both atezolizumab/bevacizumab and lenvatinib, and she
was subsequently treated with gemcitabine and oxaliplatin (GEMOX)
chemotherapy and exhibited a profound clinical response on imaging
with normalization of alpha fetoprotein (AFP) after several months.
Following extensive multidisciplinary discussion, she underwent cy-
toreductive surgery (CRS) with hyperthermic intraperitoneal chemo-
therapy (HIPEC) that removed all visible macroscopic tumor. Her pa-
thology demonstrated a complete pathologic response. She received
two additional months of postoperative chemotherapy, and then pro-
ceeded with close monitoring off therapy. To our knowledge, this is
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the first reported case of a complete pathologic response to GEMOX
chemotherapy in the context of CRS/HIPEC for peritoneal metastases
in HCC, after progression on standard immunotherapy and tyrosine
kinase inhibitor treatments. In this report, we review the current sys-
temic treatment landscape in HCC. We highlight potential considera-
tion of cytotoxic chemotherapy, which is less frequently utilized in
current practice, in selected patients with HCC, and discuss the role
of CRS/HIPEC in the management of peritoneal metastases. Further
investigation regarding predictors of response to systemic treatments
is strongly needed. Multidisciplinary management may ultimately
prolong survival in patients with advanced HCC.
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Introduction

Hepatocellular carcinoma (HCC) remains a predominant type
of liver cancer and a leading cause of cancer-related death
worldwide [1]. Risk factors for HCC include cirrhosis, viral
hepatitis (B and C), alcohol consumption, metabolic syndrome
including diabetes and obesity, aflatoxin exposure, and he-
reditary hemochromatosis [2-4]. Approximately, 50% of HCC
cases are diagnosed at an advanced stage, and despite curative
surgical resection for earlier stage cases, 70% of patients have
disease recurrence [5, 6]. Advanced, metastatic HCC carries
a poor prognosis with a 5-year survival rate of 2% [6]. Cur-
rent standard systemic treatment approaches for advanced dis-
ease include combination immunotherapy strategies typically
in the front-line setting, followed by anti-angiogenic tyrosine
kinase inhibitors (TKI), though data are limited for optimal
sequencing strategies [6, 7]. On the other hand, cytotoxic
chemotherapies are less frequently utilized, due to the lack
of clear survival benefit demonstrated in clinical studies and
often poor tolerability in patients with concomitant cirrhosis.
Consequently, chemotherapy has been omitted in treatment al-
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Trend of AFP During Treatment
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Figure 1. AFP trend starting from initial surgery to subsequent treatments (including atezolizumab/bevacizumab, lenvatinib,
palliative radiation (RT) of 8 Gy to large right peritoneal metastasis, GEMOX, and gemcitabine monotherapy), CRS/HIPEC, and
completion of postoperative gemcitabine therapy. GEMOX: gemcitabine and oxaliplatin; AFP: alpha fetoprotein; CRS: cytoreduc-

tive surgery; HIPEC: hyperthermic intraperitoneal chemotherapy.

gorithms from several expert society guidelines, though may
still be considered in some institutions in selected cases [8, 9].

In this report, we describe a patient with chronic hepa-
titis B and C coinfection-associated non-cirrhotic HCC, who
demonstrated no response to frontline immunotherapy with
atezolizumab/bevacizumab and subsequent TKI, lenvatinib.
Given lack of response to standard therapies, she was treated
with chemotherapy with gemcitabine/oxaliplatin (GEMOX)
and exhibited an unusually profound improvement of her dis-
ease. She eventually underwent cytoreductive surgery (CRS)
and hyperthermic intraperitoneal chemotherapy (HIPEC) to
remove all visible macroscopic evidence of disease, with no
viable tumor found on pathology. To our knowledge, this is
the first reported complete pathologically confirmed response
to GEMOX in HCC after progression on immunotherapy and
TKI, in the context of CRS/HIPEC.

Case Report

A 38-year-old woman with history of chronic hepatitis B vi-
rus (CHB) with low viral titer (96 IU/mL) and newly diag-
nosed, untreated hepatitis C virus (HCV) presented to the
hospital with sudden-onset, right upper quadrant, postprandial
abdominal pain. On physical exam, she was noted to be tachy-
cardic and had tenderness to palpation in the right upper and
lower quadrants of her abdomen, without rebound or guard-
ing. Initial laboratory analyses showed normal blood counts,
creatinine, and liver function tests. She underwent a computed
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tomography (CT) scan of her chest/abdomen/pelvis, which
showed two hepatic masses measuring 6.8 cm and 4.3 cm in
segments 8 and 6, respectively, with areas of heterogeneous
enhancement and washout and contained hemorrhagic rupture
in the smaller lesion, both designated as Liver Imaging Re-
porting and Data System (LIRADS)-5, consistent with HCC.
There was no evidence of distant metastases on imaging. Her
alpha fetoprotein (AFP) was 27,102 ng/mL (Fig. 1). Given the
diagnosis of HCC in the setting of CHB, she was started on
tenofovir alafenamide.

She underwent open right hepatectomy and intraopera-
tively the segment 6 lesion, which was necrotic appearing, no-
tably ruptured during extraction. Pathology showed two foci
(7 cm and 3.1 cm) of moderate to poorly differentiated HCC,
with small and large vessel invasion present (Fig. 2a). Surgi-
cal margins were negative, and two lymph nodes which were
excised were negative for carcinoma. Comprehensive genomic
profiling showed that her tumor was microsatellite stable, with
low tumor mutation burden (five mutations/megabase) and
harbored a pathogenic mutation in KMT2D.

After surgery, her AFP initially reached a nadir of 1,011
ng/mL; however, at 6 weeks postoperatively it increased to
3,962 ng/mL (Fig. 1). She underwent a positron emission
tomography-computed tomography (PET/CT) scan, which
showed multiple new hypermetabolic peritoneal implants
and hypermetabolic retroperitoneal lymph nodes (Fig. 3a).
Given these new imaging findings with rising AFP, the overall
clinical picture was consistent with rapid disease recurrence.
She started treatment with atezolizumab and bevacizumab
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Figure 2. (a) Pathological analysis of initial tumor resection reveals moderately to poorly differentiated hepatocellular carcinoma
with characteristic macrotrabecular growth pattern (hematoxylin and eosin, x 200). (b, c) Peritoneal nodule shows metastatic
poorly differentiated hepatocellular carcinoma that stains diffusely positive for glypican 3 ((b) hematoxylin and eosin, x 200; (c)
glypican 3, x 200). (d) Post-GEMOX resection specimen shows foci of necrosis and bile plugs surrounded by foreign body giant
cell reaction with no viable tumor present (hematoxylin and eosin, x 200). GEMOX: gemcitabine and oxaliplatin.

2 months postoperatively. Given her untreated HCV, she re-
ceived concurrent treatment with sofosbuvir/velpatasvir for
12 weeks with sustained virologic response and cure of HCV.
After three cycles (2 months) of immunotherapy, repeat CT
scans showed significant enlargement of peritoneal metastases
(PMs), corresponding with rising AFP to 82,882 ng/mL. Her
systemic treatment was then changed to lenvatinib; however,
her AFP increased further to 357,321 ng/mL after a month
(Fig. 1).

Given lack of tumor control through systemic agents, she
was evaluated by surgical oncology for consideration of CRS
and HIPEC. She underwent a diagnostic laparoscopy (DL),
and was noted to have bulky peritoneal disease, primarily in
the right upper quadrant and epigastrium; however, her small
bowel, mesentery, and pelvis were uninvolved (Fig. 2b, c¢). Her
calculated peritoneal cancer index (PCI) was 10, which was
scored and calculated as described by Jacquet et al [10]. Fig-
ure 2b, ¢ demonstrates representative peritoneal biopsies taken
during the DL that showed peritoneal metastasis consistent
with poorly differentiated HCC.

Postoperatively, she developed worsened abdominal pain,
nausea, and vomiting, requiring hospitalization for pain man-
agement. Repeat CT imaging demonstrated further disease
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progression with multiple PMs, with the largest lesion now
8.5 cm (Fig. 3b). Due to continued rapid progression without
systemic control of disease, consideration of CRS/HIPEC was
withheld. She received a single fraction (8 Gy) of palliative
radiation to the large, right abdominal peritoneal metastasis for
pain control. She was additionally treated with escalating dos-
es of opioids for pain management. Given lack of response to
immunotherapy and anti-angiogenic TKI therapy, and clinical
presentation of painful, large tumor burden with preserved liv-
er function, she was started on a cytotoxic chemotherapy with
gemcitabine and oxaliplatin (GEMOX) administered every
other week. She tolerated chemotherapy well, her abdominal
pain began to improve, and she was subsequently discharged
from the hospital.

She continued to receive GEMOX and exhibited a rapid
decline in AFP to 2,010 ng/mL after 2 months of treatment.
Interval CT imaging showed significant reduction in size of
peritoneal lesions by nearly 50% (Fig. 3c¢). By 4 months of
chemotherapy, her AFP normalized to 4.3 ng/mL. CT scans
showed continued response, with the largest lesion now 3.4
cm. She was then transitioned to gemcitabine monotherapy
given cumulative neurotoxicity from oxaliplatin, which in-
cluded symptoms of peripheral neuropathy and foot drop, the
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Figure 3. (a) Right upper quadrant peritoneal metastasis (circled) at time of metastatic recurrence after initial hepatectomy.
(b) Right upper quadrant peritoneal metastasis (circled) increased to 8.5 cm, which had progressed after no response to at-
ezolizumab/bevacizumab and lenvatinib. Smaller mid-anterior surface perihepatic implant also noted (circled). (c) Right upper
quadrant peritoneal metastasis decreased to 4.6 cm (circled) and anterior perihepatic implant (arrow) resolved after 2 months
of GEMOX. (d) Right upper quadrant peritoneal metastasis decreased to 1.3 cm prior to cytoreductive surgery and HIPEC, after
several months of GEMOX followed by gemcitabine monotherapy. GEMOX: gemcitabine and oxaliplatin; HIPEC: hyperthermic

intraperitoneal chemotherapy.

latter of which improved after oxaliplatin was discontinued.
Her peritoneal disease continued to improve on CT imaging
after 3 more months of gemcitabine, and her AFP remained
within normal range. Her cancer-associated pain improved
and remained well-controlled with chemotherapy in addition
to medical pain management.

With her remarkable response to chemotherapy and peri-
toneal-only disease on CT imaging and continued normaliza-
tion of AFP, she underwent further multidisciplinary review.
After extensive discussion of risks and benefits, the decision
was to incorporate CRS and HIPEC in her disease manage-
ment to optimize oncologic outcome. After an additional 2
months of gemcitabine monotherapy with continued disease
control on imaging (Fig. 3d), she underwent a complete mac-
roscopic tumor cytoreduction (score - CCR 0), which included
removing the disease-bearing omentum, right upper quadrant
parietal peritoneum, right and left anterior peritoneum, trans-
verse mesocolon peritoneal implants, total abdominal hyster-
ectomy, bilateral salpingo-oophorectomy, followed by HIPEC
with mitomycin-C (MMC) and cisplatin for a calculated total
PCI of 10. HIPEC with 40 mg of MMC was employed over
the entire 90-min perfusion period that included 126 mg of

514 Articles © The authors | Journal compilation © World ] Oncol and Elmer Press Inc™

cisplatin delivered during the latter 60 min.

Surgical pathology from all specimens was negative for
any viable evidence of tumor and demonstrated fibroadipose
tissue with necrosis, calcification, foamy histiocyte collection
and foreign body giant cell reaction, consistent with a remark-
able treatment effect (Fig. 2d). She tolerated the surgery well,
and follow-up imaging 3 months postoperatively showed no
evidence of recurrent disease. She then completed an addition-
al 2 months of postoperative gemcitabine monotherapy, which
was complicated by cumulative fatigue and thrombocytopenia
requiring dose delays and reduction. Given treatment-related
toxicities, no radiographic evidence of disease with normal
AFP, and no clear standardized approach in this setting, the
decision was to monitor closely off therapy, and resume chem-
otherapy if she developed future disease recurrence. To date,
she has continued with ongoing surveillance.

Discussion

Presently, the recommended frontline treatment approach for
advanced unresectable or metastatic HCC involves combina-
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tion immunotherapy strategies, including atezolizumab (anti-
programmed cell death ligand 1 (PD-L1) monoclonal antibody
(mAb)) plus bevacizumab (anti-vascular endothelial growth
factor (VEGF) mAb), or durvalumab (anti-PD-L1 mAb) plus
tremelimumab (anti-cytotoxic T-lymphocyte-associated pro-
tein 4 (CTLA-4) mADb). Overactivation of the VEGF signaling
pathway, which is involved in tumor angiogenesis, results in
recruitment of immunosuppressive cells and may also increase
the expression of the programmed cell death 1 (PD-1) recep-
tors on tumor-infiltrating T cells. PD-1 binding to the PD-L1
leads to T cell suppression. Therefore, combining VEGF and
PD-1 inhibition may increase T cell activity and anti-tumor im-
munity [6, 11-13]. The pivotal IMbravel50 trial consequently
confirmed the superiority of atezolizumab/bevacizumab over
sorafenib (anti-VEGF TKI) for first-line treatment of advanced
unresectable or metastatic HCC, with improvement in median
overall survival (OS) (19.2 months vs. 13.4 months), progres-
sion-free survival (PFS) (6.8 months vs. 4.3 months), overall
response rate (29.8% vs. 11.3%), and complete response rate
(CRR) (7.7% vs. 0.6%), respectively [14]. Sub-group analyses
of survival favored atezolizumab/bevacizumab in patients with
viral hepatitis (B or C) but suggested possibly less benefit for
patients with non-viral etiology. Follow-up real-world analysis
of the combination however has not shown a clear associa-
tion between viral vs. non-viral etiology and survival [15]. Al-
though a well-tolerated regimen, immune-mediated hepatitis
occurred in 53% of patients at severity level, and with more
severe grade (3 or 4) occurring in 25% [13]. VEGF inhibition
may be associated with specific adverse events, such as hy-
pertension, proteinuria, thromboembolic events, and bleeding,
particularly from the gastrointestinal tract [14, 16]. Patients
receiving atezolizumab/bevacizumab also commonly experi-
enced hypertension and proteinuria [13]. On the other hand,
patients receiving sorafenib more commonly experienced diar-
rhea and hand-foot syndrome, which may more directly impact
quality of life [13]. Moreover, patient-reported outcomes dem-
onstrated that time to deterioration of quality of life was more
favorable with atezolizumab/bevacizumab over sorafenib
(11.2 months vs. 3.6 months, respectively) [17].

In patients with clinical contraindications such as high
bleeding risk or recent cardiovascular event, a VEGF inhibi-
tor-free regimen may be preferred in the frontline. Combina-
tions of PD-1 and CTLA-4 inhibitors have demonstrated both
significant anti-tumor and immunostimulatory effects in HCC
[18, 19]. The phase II HIMALAYA trial established a single
initial priming dose of tremelimumab plus monthly durvalum-
ab as another frontline treatment option for advanced HCC,
with improvement in median OS, compared with sorafenib in
patients with unresectable HCC (16.4 months vs. 13.7 months,
respectively) [19]. OS sub-group analyses showed greater ben-
efit in patients with hepatitis B compared with hepatitis C; pa-
tients with non-viral etiology also derived significant improve-
ment in survival. Though generally well tolerated, 50.5% of
patients experienced treatment-related grade 3 or 4 adverse
events, with 20.1% of patients experiencing immune-mediated
adverse events requiring high dose steroids [20]. Alternatively,
in patients who are ineligible for combination therapy with
atezolizumab and bevacizumab or durvalumab and tremeli-
mumab, durvalumab monotherapy may also be an acceptable
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alternative to sorafenib [19]. Quality of life assessments also
demonstrated significant improvement in time to deterioration
from disease-related symptoms of both durvalumab/tremeli-
mumab and durvalumab alone, compared with sorafenib [21].

Notably, if there is a contraindication to frontline immu-
notherapy, other treatment options include anti-VEGF TKIs,
such as sorafenib or lenvatinib, which inhibit multiple path-
ways critical for angiogenesis and cell proliferation [6, 22].
Sorafenib was the first systemic agent to show a survival ben-
efit compared with placebo in advanced HCC, based on the
SHARP trial [6, 23]. Subsequently, the phase III REFLECT
study demonstrated non-inferiority of lenvatinib compared
with sorafenib in terms of OS (13.6 months vs. 12.3 months,
respectively), but superior objective response rate (40.6% vs.
12.4%), longer time to progression (TTP) (7.4 months vs. 3.7
months), and PFS (7.3 months vs. 3.6 months) [6, 24]. In terms
of adverse events, patients receiving lenvatinib experienced
higher incidence of hypertension compared with sorafenib,
while patients receiving sorafenib had a higher incidence of
hand-foot syndrome [24]. Time to clinically meaningful de-
terioration of certain quality of life parameters, such as pain
and diarrhea, were observed sooner in the sorafenib arm com-
pared with lenvatinib, however overall summary score was not
significantly different between the two arms [24]. Given the
current utilization of immune checkpoint inhibitors in the first-
line setting for most patients, these agents may also currently
be considered in the second-line setting, though data of effi-
cacy beyond first-line are limited [25, 26].

Beyond initial immunotherapy and TKIs such as lenvatin-
ib and sorafenib, other multikinase TKIs (regorafenib, cabo-
zantinib), VEGF monoclonal antibodies (ramucirumab), and
combination checkpoint inhibitors (nivolumab plus ipilimum-
ab) have been studied and remain potential later-line treatment
options [6, 27-31]. The CELESTIAL study noted significant
improvement in OS of cabozantinib, a VEGF TKI which ad-
ditionally targets MET and AXL, over best supportive care
(10.2 months vs. 8.0 months, respectively), in sorafenib-expe-
rienced patients, some of whom received up to two prior lines
of therapy [29]. In further subgroup analyses, those patients
who received only prior sorafenib experienced a greater mag-
nitude of survival benefit compared with placebo (11.3 months
vs. 7.2 months, respectively) [32]. Adverse events common
to VEGF TKIs were also observed with cabozantinib, includ-
ing hand-foot syndrome, hypertension, elevated liver tests,
fatigue, and diarrhea [29]. Although treatment was associated
with initial reduction in health utility due to treatment-related
side effects, it led to overall clinically meaningful increase in
quality-adjusted life years compared with placebo, with qual-
ity-of-life assessment [33]. Nonetheless, optimal sequencing
after first-line immunotherapy remains unclear, due to the lack
of directly comparative data between second-line and beyond
regimens, with most of these studies comparing treatment to
best supportive care alone and requiring prior sorafenib, which
is no longer the frontline standard.

Cytotoxic chemotherapy historically has been less com-
monly utilized in HCC, as it has not demonstrated clear OS
benefit and is often difficult to tolerate in the setting of un-
derlying liver dysfunction, such as cirrhosis. Increased drug
resistance has also been reported in HCC tumor cells [4, 34,
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35]. Nonetheless, for patients who may not be candidates
for or who have progressed on prior immunotherapy or TKI,
combination chemotherapy regimens may still be considered
in the appropriate clinical setting, particularly in patients
without decompensated liver cirrhosis. Oxaliplatin-based
regimens combined with gemcitabine or a fluoropyrimidine,
such as fluorouracil or capecitabine, have been investigated
[4, 36], with variable reported efficacy outcomes. Utilization
of GEMOX has been supported by phase II studies and ret-
rospective cohort analyses. In a phase II trial by Louafi et al,
previously untreated patients with advanced HCC received
GEMOX, and were noted to have response rate of 18%, dis-
ease control rate of 76%, median PFS of 6.3 months and me-
dian OS of 11.5 months, with potentially greater efficacy in
those with nonalcoholic cirrhosis than alcoholic cirrhosis [37].
In another phase II study by Lee et al, patients with advanced
HCC who progressed on or could not tolerate sorafenib and
received GEMOX demonstrated a median PFS of 3.9 months
and median OS of 10.5 months, indicating potential efficacy
in later-line treatment settings [38]. Additional retrospective
cohort studies have also confirmed anti-cancer activity of
GEMOX in patients both anti-angiogenic therapy naive and
experienced [39, 40]. Nonetheless, this chemotherapy regimen
carries higher risk of myelosuppression with risk of infection
due to neutropenia, as well as dose-limiting neurotoxicity with
risk of long-term, residual neuropathy which may impact qual-
ity of life. Our patient demonstrated progressive neuropathy
leading to foot drop, requiring discontinuation of oxaliplatin
after a few months of treatment, which improved after cessa-
tion. Therefore, despite the addition of numerous antineoplas-
tic therapies in HCC such as immunotherapy and anti-angio-
genic inhibitors, cytotoxic chemotherapy may still play a role
in appropriately selected patients, particularly when they have
failed typical standard therapies.

Most importantly, given the lack of response our patient
demonstrated to standard lines of therapy, including immuno-
therapy and anti-VEGF TKI therapy, but an unusually deep
response to cytotoxic chemotherapy, there remains a signifi-
cant unmet need to identify biomarkers which may predict bet-
ter response to specific types of therapies in HCC. Molecular
characterization in HCC may be impacted by tumor genetic
heterogeneity, as well as differing underlying disease etiolo-
gies. While certain molecular classifications have been dem-
onstrated in some studies to have prognostic relevance, their
predictive capacity is yet to be determined [41]. In a post-hoc
analysis of the IMbrave 150 trial, Zhu et al identified molecu-
lar correlates associated with better clinical response to ate-
zolizumab/bevacizumab including high expression of CD274,
T-effector signature and intratumoral CD8 T cell density, and
high expression of VEGF receptor 2, T regulatory cells, and
myeloid inflammatory signatures [42]. The ongoing, prospec-
tive NCI-CLARITY study (National Cancer Institute Cancers
of the Liver: Accelerating Research of Immunotherapy by a
Transdisciplinary Network) is exploring the mechanisms of
immunotherapy response and resistance in patients with liver
cancer receiving upfront immunotherapy through biospeci-
men collection and correlative laboratory analysis [43]. Thus,
predictive biomarkers of response are urgently needed to help
better select both upfront and sequential treatment options for
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patients with HCC.

CRS and HIPEC after initial chemotherapy have been in-
vestigated in other cancer types [44, 45], with more established
roles in the setting of peritoneal involvement in certain ma-
lignancies, such as appendiceal/pseudomyxoma peritonei and
ovarian cancer [46-49]. Notably, CRS/HIPEC has been studied
in selected patients with HCC and PMs, with a demonstrable
possible PFS benefit [50-52].

In the field of peritoneal surface malignancies, appropri-
ate selection of patients with PMs who may benefit from CRS/
HIPEC requires careful multidisciplinary review and consid-
eration of specific clinicopathologic factors. The PCI, used to
determine abdominopelvic peritoneal tumor burden, involves
dividing the abdomen into 13 regions and scoring according
to tumor size; this score (PCI range: 0 - 39) predicts likelihood
of complete cytoreduction and correlates with survival [53]. In
general, for more invasive, high-grade cancers, a PCI score of
more than 20 typically precludes CRS/HIPEC, and it is not rec-
ommended, as the OS at 5 years approaches 0 [54]. Accurate
calculation of PCI in our experience is largely determined in
the operating room during either DL and/or laparotomy as de-
scribed in this patient. Additional characteristics that may pre-
clude CRS/HIPEC in part include tumor involvement at the root
of the mesentery, hepatic pedicle, retroperitoneal extension,
and invasive bladder involvement. Histopathologic assessment
is also considered during patient selection; for example, nonin-
vasive malignancies may respond more favorably to peritonec-
tomy than invasive cancers [55]. Other clinical contraindica-
tions to CRS/HIPEC include severe cardiopulmonary disease,
hepatic disease, and renal failure. In addition, preparation for
HIPEC requires experienced centers with surgical and oncol-
ogy expertise, experienced pharmacy and anesthesiology staff,
and specific equipment, including a heat exchanger, outflow
and inflow catheters, temperature probes, chemotherapy reser-
voir, and a computer system that controls the heat exchange.
Typical cytotoxic chemotherapy used for HIPEC includes mi-
tomycin C, cisplatin, doxorubicin, paclitaxel, irinotecan, and
platinum agents. Our choice for doublet intraperitoneal (IP)
regional therapy employing mitomycin C and cisplatin in this
case utilized a potent alkylating agent and platinum compound
protocoled with sodium thiosulfate, respectively; each agent
providing a high molecular weight conducive to IP drug reten-
tion and an optimal therapeutic concentration time curve ratio
with thermal temperature enhancement, tumor penetrance and
treatment response [50-52, 56, 57].

Limited data exist regarding the utility of CRS/HIPEC in
patients with HCC and PMs. Prognosis in this setting remains
poor, with a median survival of 6 - 14 months [58]. However,
in a retrospective analysis of 21 patients with HCC and peri-
toneal carcinomatosis (PC) treated with CRS/HIPEC at multi-
ple centers, Mehta et al reported a median OS of 46.7 months,
with 3-year and 5-year OS rates of 88.9% and 49.4%, respec-
tively, and median recurrence-free survival of 26.3 months
[52]. In this study, complete cytoreduction (achieved in 76%
of patients) in addition to perioperative chemotherapy and a
number of IP chemotherapeutic agents used during HIPEC
were significant prognostic factors associated with survival.
In a single-center evaluation of CRS and HIPEC in patients
with HCC and PC, Tabrizian et al noted that in patients achiev-
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ing complete cytoreduction, median OS was 35.6 months, and
time to recurrence was 23 months [51]. Though most patients
recurred in this cohort, patients achieved notably longer sur-
vival compared to historical outcomes with systemic therapy
only. Furthermore, Berger et al reported on the impact of ex-
trahepatic metastatectomy in selected patients with advanced
HCC, noting a significant prolongation of OS in patients who
received systemic treatment and underwent extrahepatic met-
astatectomy versus those who received systemic treatment
alone (median OS 27.2 vs. 7.4 months, respectively) [58].
Hence, in carefully selected patients with HCC treated with
systemic therapies, additional resection of metastatic disease
may extend survival.

In this case, our patient’s tumor had no response to immu-
notherapy with atezolizumab/bevacizumab or anti-angiogenic
TKIs such as lenvatinib. However, she subsequently demon-
strated an atypical, deep response to GEMOX chemotherapy
leading to complete cytoreduction and HIPEC of her perito-
neal disease. Adding to this, she achieved a histologically con-
firmed complete response to cytotoxic chemotherapy, which
is rare. Nonetheless, the underlying biological mechanism of
this response is unclear, and was not explained by her genomic
tumor profile. Further research is needed to better understand
predictors of response to different types of therapy in HCC.
Finally, we demonstrate the successful incorporation of CRS/
HIPEC in her management after careful multidisciplinary re-
view, to provide the best possibility of disease remission and
improving long-term survival in this young patient. Limita-
tions of this case report include the retrospective nature of this
review and duration of follow-up. Furthermore, its applicabil-
ity to a general population is currently limited, and an exami-
nation of larger cohorts of patients would be needed to validate
this treatment strategy.

Ultimately, the question remains of whether “proof of con-
cept” may be demonstrated in similar patients with advanced
HCC and PM using the combination of preoperative GEMOX
or other systemic therapy regimens with CRS/HIPEC, which
may contribute to similar durable disease control. Our case
suggests that it may. This report further adds to the existing
body of literature supporting an aggressive treatment approach
in these unique, highly selected patients with HCC. Given
limited evidence for utilization of CRS and HIPEC in patients
with HCC and PMs, performance of this procedure should be
limited to very experienced, multidisciplinary high-volume
centers.

Learning points

This case demonstrates that despite the progress in systemic
treatments in HCC with immunotherapy and anti-angiogenic
agents, there may still be a role for cytotoxic chemotherapy such
as GEMOX in selected patients with HCC, particularly in those
who have failed standard recommended therapies and remain
with good performance status without liver decompensation.
Appropriate selection of patients for metastatectomy, in this
case, CRS/HIPEC for PMs, may palliate symptomatic tumor
burden, and provide a chance at disease remission. Multidisci-
plinary management of these patients to explore potential treat-

Articles © The authors | Journal compilation © World ] Oncol and Elmer Press Inc™

ment options is paramount to achieving the best possible sur-
vival outcomes in an otherwise morbid and deadly malignancy.
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