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Abstract

and renal graft rejection.

Background: Transplant patients were excluded from the pivotal phase Il trials of checkpoint inhibitors in
metastatic melanoma. The efficacy and toxicity profiles of checkpoint inhibitors in this cohort of patients are not
well described. To the best of our knowledge, this is the first case report of a renal transplant patient with stage IV
melanoma treated with a programmed cell death protein 1 checkpoint inhibitor that led to both treatment failure

Case presentation: We present a case of a 58-year-old white man with a long-standing cadaveric renal transplant
who was diagnosed with a B-Raf Proto-Oncogene, Serine/Threonine Kinase wild-type metastatic melanoma. He was
treated with first-line pembrolizumab but experienced subsequent graft failure and rapid disease progression.

Conclusions: This case highlights the risks associated with the administration of checkpoint inhibitors in patients with
a renal transplant and on immunosuppressive therapy. More specifically, it adds to the literature indicating that,
compared with the cytotoxic T-lymphocyte-associated protein 4 inhibitor ipilimumab, anti-programmed cell death
protein 1 agents are more likely to lead to renal graft failure. Additionally, these novel immunotherapeutics may be
ineffective in transplant patients; therefore, clinicians should be very aware of those risks and carefully consider
selection of agents and full disclosure of the risks to their patients.
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Background

Programmed cell death protein 1 (PD-1) immune check-
point inhibitors have been shown to significantly im-
prove overall survival among patients with many solid
malignancies, in particular patients with metastatic
melanoma and stage IV small cell and non-small cell
lung cancer [1, 2]. Transplant patients were excluded
from the pivotal phase III trials of immune checkpoint
inhibitors; therefore, the efficacy and toxicity profiles of
these agents in this cohort of patients are not well
described. Furthermore, there is a potential increased risk
of acute graft rejection owing to the activation of T cells
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from PD-1 inhibition and risk of cancer treatment failure
due to the concurrent use of immunosuppressive therapy
required to maintain transplant organ function. In this re-
port, we describe a case of a renal transplant patient with
stage IVB-Raf Proto-Oncogene, Serine/Threonine Kinase
(BRAF) wild-type melanoma who was treated with first-
line pembrolizumab (anti-PD-1 agent) that led to subse-
quent graft rejection and rapid disease progression.

Case presentation

A 58-year-old white man received a cadaveric renal
allograft in 2001 for end-stage renal disease secondary to
immunoglobulin M nephropathy. The human leukocyte
antigen (HLA) compatibility of donor to recipient
showed a mismatch of two antigens with peak panel re-
activity antibody of 9%. The patient had been receiving
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tacrolimus 1.5 mg twice daily and mycophenolate
mofetil (MMF) 500 mg twice daily over the past 13 years
without any evidence of chronic rejection. The trans-
planted kidney had been functioning well with baseline
serum creatinine <100 pmol/L. The patient’s other
significant comorbidities included hypertension, multiple
resected squamous cell skin cancers, hepatitis C, and
treated latent tuberculosis.

The patient noticed a rapidly enlarging, fungating skin
lesion over the right scapula (Fig. 1a) and complained of
unintentional weight loss of 3 months’ duration. An
excisional biopsy was performed, which showed an
ulcerated nodular melanoma of 21-mm thickness, Clark
level V. The patient’s immunohistochemistry was posi-
tive for homatropine methylbromide 45 (HMB-45),
$100, and melan-A (Fig. 2), and a molecular study
showed wild-type BRAF status. Computed tomography-
based staging revealed multiple liver metastases, an L4
lytic lesion, and left hilar and porta hepatis lymphaden-
opathy. A liver biopsy was performed, which also con-
firmed metastatic melanoma. Tacrolimus and MMF
were stopped. The patient was started on azathioprine
100 mg daily and everolimus 0.5 mg twice daily prior to
commencement of pembrolizumab 2 mg/kg every 3
weeks. The reason for modification of immunosuppres-
sive drugs was to maximize the treatment effect of the
anti-PD-1 inhibitor. Prior to treatment, the patient and
- his family were informed about the potential risks of
Fig. 1 a Fungating melanoma over the right scapula at diagnosis. graft failure and progression of melanoma.

b Progressive disease of cutaneous lesions after two cycles After two cycles of pembrolizumab, the patient’s condi-
of pembrolizumab tion continued to decline rapidly, with reduced perform-
ance status and an increase in the size of subcutaneous
nodules over his right scapular area (Fig. 1b). His renal
function worsened rapidly with a creatinine level >200
pmol/L (Fig. 3). He declined the options of hemodialysis
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Fig. 2 Malignant melanoma visualized by immunohistochemistry. a High-power view. b Melan-A stain. ¢ S100 stain
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T 0 and renal biopsy owing to his poor prognosis. His liver en-
/ zyme and electrolyte levels were within normal ranges,
_ 200 and his chronic normocytic anemia was unchanged with a
§150 a < / hemoglobin level of 106 g/L. He had mild neutrophilia
; 3 3 / (9.6 x 10°/L). His C-reactive protein level was 77 mg/L.
£ 100 — . * * He was transferred to a hospice so he could receive best

S © supportive care, and he died there 3 days later.
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Fig. 3 Rise in creatinine in relation to cycle 1 and cycle 2 (C1 and

describing first-line use of a PD-1 inhibitor in a renal
| C2 respectively) of pembrolizumab transplant patient for the management of BRAF wild-type
metastatic melanoma without prior immunotherapy, tar-
geted therapy, or chemotherapy. To the best of our know-
ledge, this is also the first report describing a synchronous
graft rejection and treatment failure with rapid and fatal
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disease progression. There were two recent published case
reports on PD-1 inhibitors causing renal allograft rejection
[3, 4]. In these two reports, patients had BRAF wild-type
metastatic melanoma managed with a first-line cytotoxic
T-lymphocyte-associated protein 4 (CTLA-4) inhibitor
(ipilimumab) with maintenance of the graft while on ipili-
mumab. After progression, the treatment was switched to
a PD-1 inhibitor, with subsequent graft rejection requiring
hemodialysis. One of the patients was able to achieve dis-
ease control following six cycles of a PD-1 inhibitor. Fur-
thermore, there are two case reports on renal transplant
patients with stage IV melanoma who were treated with
ipilimumab and had good disease response and graft pres-
ervation [5]. A general treatment guideline algorithm for
metastatic melanoma is shown in Fig. 4.

T-cell activation or tolerance to self-antigen depends
on the balance between costimulatory and coinhibitory
signaling [6]. Evidence has shown that the PD-1 and
programmed death-ligand 1 (PD-L1) pathway is impli-
cated in transplant tolerance and prevention of chronic
allograft rejection [7]. In addition, the PD-L1 receptor is
most prominent in renal tubules and highly regulated in
renal transplant recipients. Therefore, it plays an import-
ant role in impairing T-cell response to the transplant
organ [8]. Early data showed that blocking PD-L1, and
not PD-L2, can accelerate graft rejection of a major
histocompatibility complex class II mismatch allograft
[9]. This may explain the currently available data demon-
strating the ability to maintain the allograft when treated
with anti-CTLA-4 inhibitors but rejection of the trans-
planted tissue when treated with anti-PD-1 agents [3, 4].

Tacrolimus is the backbone immunosuppressant for use
in renal transplant patients because it has been shown to be
associated with long-term graft survival [10]. It acts by inhi-
biting T-cell signal transduction. The common perception
in management of transplant recipients with a new diagno-
sis of melanoma is to reduce or change immunosuppres-
sants depending on several factors, including age, HLA
mismatch, and prior history of rejection. Azathioprine and
mammalian target of rapamycin inhibitors are both reason-
able step-down options in long-term recipients when
attempting to maintain graft function [11]. Despite this,
there is inadequate data to help select the most appropriate
immunosuppressant and its interaction with immune
checkpoint inhibitors. Acute allograft dysfunction in this
setting is most likely to be related to acute cell-mediated re-
jection and acute tubular necrosis. Lipson et al. [12] re-
ported a histologically proven case of acute cell-mediated
renal allograft rejection that occurred about 2 months after
administration of PD-L1 inhibitors without the associated
antibodies that participate in rejection. Although their pa-
tient had cutaneous squamous cell carcinoma, a similar
mechanism for transplant rejection can be reasonably as-
sumed in our patient.
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Conclusions

Renal transplant patients with stage IV melanoma are
more likely to maintain their graft and have a response if
treated with ipilimumab than if they are treated with
anti-PD-1 agents [5]. PD-1 inhibitors may result in dis-
ease response, but they are more likely to threaten the
transplanted renal tissue with rejection [3, 4]. Therefore,
ipilimumab should be considered as first-line therapy in
renal transplant patients with stage IV melanoma requir-
ing treatment with immunotherapy. As highlighted by
our patient’s case, there is always a risk of graft failure
and disease progression in kidney transplant recipients
on immunosuppressive therapy who are treated with
checkpoint blockade. These patients should be made
aware of this risk.

Acknowledgements
We extend special thanks to Dr. Aijye Lim and the pathology department at
Royal Darwin Hospital for sending us histological images.

Funding
No funding.

Availability of data and materials
The authors agree to discuss and resolve any enquiries from the data and
the material presented in this article.

Authors’ contributions

VK was involved in writing the manuscript. MC was the supervising
oncologist of the case and was involved in final proofreading. KP provided
opinion on the reasons for transplant rejection. NK assisted with the writing
and correction of the manuscript. All authors read and approved the final
manuscript.

Competing interests
The authors declare that they have no competing interests.

Ethics approval and consent to participate

Ethics approval was provided by the Northern Territory Department of Health and
the Menzies School of Health Research (HREC reference number 2016-2631).
Written informed consent for publication could not be obtained from our deceased
patient's next-of-kin despite all reasonable attempts. Every effort has been made to
protect the identity of our patient and there is no reason to believe that our patient
would have objected to publication.

Author details

'Medical Oncology Department, Alan Walker Cancer Centre, Royal Darwin
Hospital, 105 Rocklands Drive, Tiwi, NT 0810, Australia. °NT Renal Services,
Royal Darwin Hospital, Darwin, NT, Australia. 3Flinders University, Adelaide,
SA, Australia.

Received: 5 September 2016 Accepted: 1 February 2017
Published online: 19 March 2017

References

1. Robert G, Schachter J, Long GV, Arance A, Grob JJ, Mortier L, et al.
Pembrolizumab versus ipilimumab in advanced melanoma. N Engl J Med.
2015;372:2521-32.

2. Brahmer J, Reckamp KL, Baas P, Crino L, Eberhardt WE, Poddubskaya E, et al.
Nivolumab versus docetaxel in advanced squamous-cell non-small-cell lung
cancer. N Engl J Med. 2015;373:123-35.

3. Spain L, Higgins R, Gopalakrishnan K, Turajlic S, Gore M, Larkin J. Acute renal
allograft rejection after immune checkpoint inhibitor therapy for metastatic
melanoma. Ann Oncol. 2016;27:1135-7.

4. Alhamad T, Venkatachalam K, Linette GP, Brennan DC. Checkpoint inhibitors
in kidney transplant recipients and the potential risk of rejection. Am J
Transplant. 2016;16:1332-3.



Kwatra et al. Journal of Medical Case Reports (2017) 11:73

Lipson EJ, Bodell MA, Kraus ES, Sharfman WH. Successful administration of
ipilimumab to two kidney transplantation patients with metastatic
melanoma. J Clin Oncol. 2014;32:e69-71.

Thangavelu G, Murphy KM, Yagita H, Boon L, Anderson CC. The role of
co-inhibitory signals in spontaneous tolerance of weakly mismatched
transplants. Immunobiology. 2011;216:918-24.

Tanaka K, Albin MJ, Yuan X, Yamaura K, Habicht A, Murayama T, et al. PDL1
is required for peripheral transplantation tolerance and protection from
chronic allograft rejection. J Immunol. 2007;179:5204-10.

Starke A, Lindenmeyer MT, Segerer S, Neusser MA, Rusi B, Schmid DM, et al.
Renal tubular PD-L1 (CD274) suppresses alloreactive human T-cell
responses. Kidney Int. 2010;78:38-47.

del Rio ML, Buhler L, Gibbons C, Tian J, Rodriguez-Barbosa JI. PD-1/PD-L1,
PD-1/PD-L2, and other co-inhibitory signaling pathways in transplantation.
Transpl Int. 2008;21:1015-28.

Yang HC. Tailoring tacrolimus-based immunotherapy in renal
transplantation. Nephrol Dial Transplant. 2003;18 Suppl 1:116-20.

Zwald FO, Christenson LJ, Billingsley EM, Zeitouni NC, Ratner D, Bordeaux J,
et al. Melanoma in solid organ transplant recipients. Am J Transplant. 2010;
10:1297-304.

Lipson EJ, Bagnasco SM, Moore Jr J, Jang S, Patel MJ, Zachary AA, et al.
Tumor regression and allograft rejection after administration of anti-PD-1. N
Engl J Med. 2016;374:896-8.

Page 5 of 5

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

* Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolVled Central




	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Ethics approval and consent to participate
	Author details
	References

