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Abstract
Background: Despite of the high incidence of hepatocellular carcinoma (HCC), treatment strategies stays restrained.
New treatment aspects remain a necessity to improve overall survival of patients.
Case report: Here, we report for the first time a 2 years
complete remission of hepatocellular carcinoma with pembrolizumab after failure of sorafenib and progression after
liver transplantation.
Conclusion: Immunotherapy became a field of interest in
HCC for researchers and clinicians in order to establish new
immunotherapy modalities that improve response to treatment of HCC.
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Introduction
HCC accounts for more than 90% of all cases of primary liver cancer [1]. It is the sixth most common solid
cancer worldwide [2] and the third most common cause
of cancer-related death in the world [3,4]. Treatment
options for newly diagnosed liver carcinoma include liver transplantation, surgical resection, locoregional therapies [5,6] and targeted therapies. The prognosis in the

majority of advanced cases is usually dismal with only
short-term survivals. Despite recent advances in the
treatment of HCC, greater than 70% of HCC patients will
not glean benefit from these interventions due to underlying liver dysfunction and/or presentation with advanced stage disease and, unfortunately, only 10-30%
of patients with newly diagnosed HCC will be eligible
for surgery. Treatment options for recurrence following
liver transplantation (LT) for HCC are extremely limited [7]. Immune check point inhibitors are gaining role
in an increasing number of cancers since there were
first approved few years ago in metastatic melanoma
[8], changing the therapeutic landscape and prognosis
of many previously deemed incurable cancers. In this
report, we present a rare case of transplanted hepatocellular carcinoma that was treated with immunotherapy post-progression after tyrosine kinase inhibitor and
achieved long term survival.

Case Presentation
Our case was a 63-years-old Lebanese male patient,
diabetic, with coronary artery disease status post angioplasty, with chronic hepatitis B on entecavir that
was complicated by HCC. He underwent hepatectomy
followed by liver transplantation in February 2012 and
was started since then on immunosuppressive therapy
with tacrolimus, mycophenolate mofetil and continued
his entecavir for his chronic well controlled viral infec-
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tion. In June 2012, patient was found to have anastomotic biliary stricture and a hepatico-jejunostomy was
done with good outcome. He remained stable on regular follow up until May 2016 when he was admitted
for new onset, recurrent episodes of productive cough.
At this time, an injected computerized tomography (CT)
scan of the chest was done and showed multiple lung
nodules in the left upper and lower lobes. Biopsy of the
lesions revealed metastatic moderately differentiated
hepatocellular carcinoma with lympho vascular invasion
compatible with the same initial liver biopsy. In front of
these new findings, decision was to start sorafenib. CT
abdomen and pelvis in June 2016 showed no evidence
of disease in the transplanted liver but revealed adrenal
metastasis with mesenteric soft tissue lymph nodes. No
new biopsy was done at that time. In September 2016,
while patient was still on sorafenib, he developed severe hand and foot syndrome deemed to be due to the
tyrosine kinase inhibitor. So, the dose of sorafenib was
reduced but no improvement in skin lesions was seen.
In front of this treatment intolerance and confirmed
progression of disease on CT scan, decision was to stop
definitively sorafenib and to shift to immunotherapy
with pembrolizumab at a dose of 200 mg IV every 21
days. No other targeted therapy was used in order to
avoid side effects observed with tyrosine kinase inhibitor. Positron emission tomography-computerized tomography (PET-CT) scan, in early January 2017, after
6 doses of pembrolizumab showed a complete remission with complete resolution of previously described
lesions and no new lesions seen outside. After these
positive results, we decided to continue pembrolizumab every 3 weeks with regular PET-CT and CT scans done
every 3-4 months thereafter. Patient is currently still in
complete remission with normal liver function and still
maintained on dual immunosuppressive treatment with
antiviral therapy.

Discussion
The immune checkpoint protein programmed death
receptor 1(PD-1) is an inhibitory molecule expressed
on the surface of multiple tissue types and keeps the
T cells from attacking tumor cells. Pembrolizumab is a
humanized monoclonal immunoglobulin against PD-1
that blocks the signaling of the PD-1 receptor, thus reversing immunosuppression induced by cancer cells and
restoring the immune system, allowing it to regain its
original ability to attack cancer cells [9]. Recently, another immune check point inhibitor, nivolumab, was
FDA approved for the treatment of advanced HCC cases
treated with sorafenib [10]. In our case, we report a patient that have failed liver transplantation and palliative
therapy with tyrosine kinase inhibitor and surprisingly
achieved maintained complete remission till the current
time (September 2018) with pembrolizumab. This is to
our knowledge the first case reporting such long-term
remission in transplanted relapsed hepatocellular carcinoma while still on immunosuppressive therapy with
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no clinical or laboratory evidence of graft rejection. In
fact, it was not expected to have such a major response.
But since the response was sustained after few months
of therapy, we decided to continue treatment until progression. Regarding the contraindication of use previously described, the patient had no other therapeutic
option due to tyrosine kinase toxicity added to progression, and after discussion with him, we elected to start
a non-approved treatment in this setting in order to try
to save his life since it is having major effects in other
cancers. We do not have an explanation for such major sustained response. Tumor mutational burden study
might be helpful in such setting. Also, tyrosine kinase use
before immunotherapy could be a possible reason behind response in our case although not previously proven. The combination between immunosuppression and
checkpoint inhibitors might have played a role in this
setting. Previous case reported a complete remission
in a liver donor recipient for hepatocellular carcinoma
with the addition of pembrolizumab to the sorafenib
[11] after progression on sorafenib monotherapy and
other reports discussed the use of immunotherapy
in relapsing or new onset cancers in transplanted patients with various outcomes between graft rejection,
living with cancer or death [12,13]. In our case, the tyrosine kinase inhibitor was withheld due to toxicity and
disease progression. In a recent report, 14 cases using
immunotherapy (nivolumab or pembrolizumab) in the
post-transplant setting, none of them had successful
outcome with pembrolizumab in a hepatocellular carcinoma patient. The median survival time of patients
following the diagnosis of unresectable disease is approximately 6-20 months, whereas long-term cure is
achieved in fewer than 5% of all patients [14] Five-year
survival rate can reach 70% in patients with early HCC
and preserved liver function [15,16].
Another point to consider is the concomitant use of
immunosuppressive therapy with immune check point
inhibitors which mode of action is somewhat to boost
immunity. Despite the increased need for effective cancer treatment options, check point inhibitors are considered as contraindicated in organ transplant recipients
for fear of organ rejection [17]. The therapeutic success
of such approach could be an important advance in the
treatment of this category of patients where the choice
between shifting to other tyrosine kinase inhibitors
such as regorafenib [16,18] or cabozantinib, starting ramucirumab [19] as efficacy has been recently shown in
study, or shifting to end of life and hospice care. Many
studies are ongoing to further assess the use of Pembrolizumab in advanced hepatocellular carcinoma cases
[20,21].

Conclusion
We report the first successful case of Pembrolizumab therapy in metastatic HCC after liver transplant on a
background of post immunosuppression.
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It is well known that treatment options are limited
for HCC which is one of the frequent cancer with high
mortality rate. Such promising results add knowledge
on immunotherapy use. PD-1 blockade maybe a new
option of treatment for advanced HCC that failed transplant followed by sorafenib. Further studies are needed
to support or decline such approach in this category of
patients.
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