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Abstract
Background: Immunotherapy plays a key role in the treatment of metastatic melanoma. Patients with autoimmune
conditions and/or on immunosuppressive therapy due to orthotropic transplants, however, are systematically excluded
from clinical trials. Talimogene laherparepvec (T-VEC) is the first oncolytic virus to be approved by the FDA for cancer
therapy. To our knowledge, this is the first report of T-VEC being administered in the setting of an organ transplant
recipient.
Case presentation: Here we present the case of a patient with recurrent locally advanced cutaneous melanoma
receiving salvage T-VEC therapy in the setting of orthotropic heart transplantation. After 5 cycles of therapy, no evidence
of graft rejection has been observed to date, and the patient achieved a complete remission, and is currently off therapy.
Conclusion: This case advocates for further investigation on the safety and efficacy of immunotherapeutic approaches,
such as T-VEC, in solid organ transplant recipients.
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Background
Immunotherapy is the cornerstone of current treatment
modalities for patients with recurrent or metastatic
melanoma. Patients with a history of autoimmune disease
and/or are on immunosuppressive therapy, therefore
present as therapeutic challenges due to the concerns of
systemic toxicity from administration of immunomodulatory treatments. In particular, solid organ transplantation
recipients have a higher incidence of malignancies given
their chronic immune suppression [1]. On the other hand,
therapeutic options for their cancers are typically limited
by the presence of comorbidities and the potential toxicities to allografts. In particular, immunotherapy looms
quite dangerous given the serious consequences of graft
rejection and organ failure that could be induced by nonspecific stimulation of the immune system. Most early
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stage malignancies are addressed by initially lowering immune suppression to the minimal doses that still prevent
rejection [2, 3]. However, the administration of agents that
are explicitly designed to re-invigorate the T-cell response
carries the clear risk of precipitating acute rejection, a
lymphocytic infiltrative process, which could result in irreparable damage to the transplanted organ. Several cases
have been reported of patients with kidney and liver
transplants receiving checkpoint inhibitors, such as cytotoxic T-lymphocyte-associated protein 4 (CTLA-4) and
programmed-death 1 (PD-1) inhibitors, with increased
risk of rejection appearing to be more frequent on antiPD-1 therapy [4–13]. One patient was reported to receive
anti-PD-1 therapy in the context of heart transplantation,
developing an acute rejection [14].
Talimogene laherparepvec (T-VEC, or Imlygic®, BioVex
Inc., a subsidiary of Amgen Inc., based in Thousand
Oaks, California) is an oncolytic virus approved by the
US Food and Drug Administration (FDA) for the treatment of metastatic or unresectable melanoma with injectable skin or nodal lesions [15]. T-VEC is expected to
induce a systemic immune response and abscopal effects
have been noted with it. How robust is this immune
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response, and how it may affect solid organ transplant
recipients receiving immunosuppressive therapy, however, is unknown. Here, we describe the first case of the
safe and effective administration of T-VEC to a patient
with recurrent cutaneous melanoma not eligible for PD1 inhibitors due to a history of heart transplantation.

Case presentation
This is a 71-year-old male with a history of orthotropic
heart transplantation in 2002 due to severe coronary
disease and heart failure. Until 2016, he was regularly
followed by his cardiologist twice a year, with normal
yearly heart catheterization and echocardiogram. His immunosuppression was achieved with cyclosporine, at 100
mg PO twice daily, and prednisone, at 5 mg PO daily.
Additionally, this patient suffered from hypertension,
hypercholesterolemia, insulin-dependent type 2 diabetes
mellitus, depression, and had a prior ischemic stroke in
1999, with no sequelae.
Since his immunosuppression started in 2002, the patient had multiple scalp and arm basal cell and squamous
cell carcinomas of the skin resected. A new left scalp
lesion appeared in 2015, with a biopsy demonstrating melanoma, spindle-cell type, with desmoplastic features. He
underwent a wide local excision (WLE) in August/2015 at
an outside facility, which contained basal cell carcinoma
present at the deep margin, requiring a re-resection to
achieve negative margins. Final Breslow thickness was of
3.25 mm. Tumor was incompletely staged at the time,
with no sentinel lymph node biopsy performed. Shortly
afterwards, in January/2016, the patient presented with a
local recurrence and underwent a WLE, outer table craniectomy, left parotidectomy, and left cervical lymph node
dissection. Pathology demonstrated a 10.1 mm-thick
melanoma, with cancer present at the tissue margins, extensive perineural invasion, microscopic satellitosis and 0
out of 40 lymph nodes positive. A re-resection successfully
obtained negative margins. At that point, patient selfreferred to MD Anderson and was seen for the first time
in March/2016 by our surgical team. Complete staging
was obtained with a PET-CT and a brain MRI, with no
visible distant disease except for a dermal in-transit metastasis inferior to the left vertex scalp resection operative
site (Fig. 1). We performed molecular profiling with a 50gene somatic mutation panel on outside tissue using a
next generation sequencing platform, identifying mutations in the FGFR1, TP53 and VHL genes. BRAF, NRAS
and KIT were found to be wild-type. Patient was subjected
to additional resection of dermal metastases with immediate reconstruction using a free anterolateral thigh flap and
a pedicled vastus lateralis muscle flap in May/2016. His
cyclosporine dose was reduced to 50 mg twice daily as a
recommendation by the Melanoma Medical Oncology
team, as clinically tolerated for his transplant, prior to

Fig. 1 PET-CT demonstrating local recurrence in the left scalp

surgery. Cyclosporine was held after the operation due to
post-operative acute kidney injury. Echocardiogram
showed no heart abnormalities and preserved ejection
fraction. After a prolonged 20-day inpatient recovery, patient was discharged on 50 mg twice daily of cyclosporine.
Less than a month after surgery, however, patient developed a recurrence in the left eyebrow and left temple,
biopsy-proven as the same histology as his original tumor.
Patient underwent additional resections and adjuvant
radiation therapy in July/16, consisting of 30 Gray in 5
fractions to the left scalp. Adjuvant immunotherapy was
contraindicated due to his heart transplantation.
In September/2016, unfortunately, the patient’s spindle
cell melanoma recurred as a left post-auricular skin lesion.
It was resected on 9/2/16, but a mastoid lesion was then
visualized and biopsy once again demonstrated melanoma.
After discussing risks and benefits, patient received his
first dose of T-VEC on 9/14/16, consisting of a 2 mlinjection into the left mastoid tumor. The second dose
was on 10/5/16. Prior to his third cycle, the patient had a
clinical response in the mastoid tumor, but unfortunately
developed a new palpable and tender left supraclavicular
node. Fine-needle aspiration confirmed metastatic melanoma. Patient then received cycles 3 and 4 of T-VEC into
the mastoid tumor and cycles 1 and 2 of therapy into the
left supraclavicular node, consisting of 1 ml to each site,
on 10/19/16 and 11/2/16. Upon reevaluation, he developed a significant response to both sites, with complete
regression of the supraclavicular lymph node and very
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good partial response of the mastoid lesion (Fig. 2). However, the patient experienced progressive toxicity following
every injection. After having no adverse events following
the first injection, he was briefly hospitalized after the
second cycle due to fatigue and fever, with slightly
elevated white blood cell count (WBC). No antibiotics
were administered and it self-resolved. Patient was
subsequently admitted during his third and fourth
injections for close monitoring, and continued to
develop significant fatigue and fever that would last
for around 3 days after each dose, with WBC capping
at 12 K/uL. After the fourth cycle, patient presented
with severe weakness, shortness of breath and fever.
Pneumonia was diagnosed and patient received IV antibiotics, as well as an extra 2-week break from therapy, with good recovery. In the interim, he developed
a new left anterior chest dermal deposit and, for his
5th cycle of T-VEC on 11/30/16, 0.1 ml was injected
into the chest and 0.9 ml into the left mastoid lesion.
The latter completely regressed shortly afterwards.
The patient’s chest lesion was then resected on 12/
13/16 and found to be a basal cell carcinoma, rather
than melanoma. Patient had a significantly faster clinical recovery from his last cycle of T-VEC. Most recent PET-CT on 03/01/2017 showed no evidence of
disease and patient was discontinued from therapy
due to lack of injectable lesions. During the entire
course of his therapy, patient’s echocardiogram performed every 3 months showed no abnormalities
whatsoever. Last follow-up visit in March, 2017 did
not evidence any signs of disease.

Fig. 2 Near-resolution of left mastoid lesion. Pre-treatment image
documentation was not obtained
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Discussion
Clinical trials of the efficacy of checkpoint inhibitors and
T-VEC excluded patients with active autoimmune diseases or on immunosuppressive therapy due to organ
transplantation [15–19]. To our knowledge, this is the
first reported case of T-VEC being administered to a
solid organ transplant recipient. In addition, this is the
first case of a patient with a heart transplant being
treated with an immune-based therapy.
Several cases were reported of the administration of
agents such as ipilimumab and nivolumab in liver or
kidney transplant recipients [4–13]. No patients receiving
ipilimumab developed graft rejection, whereas some of the
patients receiving PD1 inhibitors presented with kidney
and heart rejections and even graft loss [4, 6, 10, 14], indicating that these agents should be used with more caution
in patients with vital organ transplantations (liver, heart).
T-VEC is an FDA approved, first-in-class oncolytic
virus based on a modified herpes simplex virus type 1
designed to selectively replicate in and lyse tumor cells
while promoting regional and systemic antitumor
immunity [15]. An overall response rate of 26% was observed, being 10% of those complete remissions. Patients
with skin and nodal disease only were found to have improved responses and survival outcomes. The majority
of responses were durable and median time to response
was 4.2 months. T-VEC’s systemic immune response
was demonstrated with regression of more than 50% of
visceral lesions (non-injected), systemic immune-related
adverse events such as vitiligo [20], and increased numbers of MART-1–specific T cells observed in metastases
undergoing regression after T-VEC therapy [21]. It has
also been shown to decrease CD4 + FoxP3+ regulatory
T cells and CD8 + FoxP3+ suppressor T cells, finding
consistent with a systemic immune response. Nonetheless, its effects are clearly superior in loco-regional disease - not only due to higher activity in injected lesions
by the additional viral oncolytic effect, but also as a consequence of activation of T cells that may preferentially
traffic to metastases in similar anatomic sites as those
injected (skin, subcutaneous tissue, lymph nodes) [22].
One could postulate, therefore, that there might be an
immune response window between levels of systemic
response achieved by T-VEC and the levels required to
induce a transplant rejection.
The patient above reported had a recurrent melanoma
of the head and neck region, being subject to several invasive resections, large reconstructions and radiation
therapy in attempt to render him disease-free, while
sparing him from immunotherapy due to his heart
transplant. Decreasing the intensity of his immunosuppression as tolerated, as recommended by his transplant
care team [2, 3], was ineffective as well. After yet another recurrence in the left mastoid region, possible
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Conclusions
In conclusion, this report advocates for further investigation of the safety and efficacy of T-VEC in the setting of
organ transplantation. As a preliminary finding, it seems
to maintain its efficacy and be potentially safe even in
patients with vital organ transplants. After failure of surgical and radiation options and without a targetable
BRAF mutation, T-VEC is an option that should be discussed with patient with injectable lesions, particularly
in locally advanced patients. As for our patient, he still
has a high probability of relapse and will be monitored
closely.
Abbreviations
CTLA: 4 - Cytotoxic T-lymphocyte-associated protein 4; FDA: Food and Drug
Administration; PD-1: Programmed-death-1; TVEC: Talimogene laherparepvec;
WLE: Wide local excision
Acknowledgements
None
Funding
No funding was required for the case report.
Availability of data and materials
Not applicable.
Authors’ contributions
GS and HT wrote the manuscript. GS, KP, RW, JM and HT proofread the
manuscript. KP, JF, RW and HT primarily took care of patient. All authors read
and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.

Consent for publication
Informed written consent was obtained from patient for publication of this
case. Consent is available on request.
Ethics approval and consent to participate
Not applicable.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
Division of Cancer Medicine, The University of Texas MD Anderson Cancer
Center, 1400 Holcombe Blvd, Unit 463, Houston, TX 77030, USA.
2
Department of Melanoma Medical Oncology, The University of Texas MD
Anderson Cancer Center, 1400 Holcombe Blvd., Houston, TX 77030, USA.
3
Department of Head & Neck Surgery, The University of Texas MD Anderson
Cancer Center, 1515 Holcombe Blvd., Houston, USA. 4Department of
Melanoma Medical Oncology, Department of Investigational Cancer
Therapeutics, The University of Texas MD Anderson Cancer Center, 1400
Holcombe Blvd., Houston, TX 77030, USA.
Received: 4 April 2017 Accepted: 15 May 2017

References
1. Euvrard S, Kanitakis J, Claudy A. Skin Cancers after Organ Transplantation. N
Engl J Med. 2003;348(17):1681–91.
2. Dillon P, Thomas N, Sharpless N, Collichio F. Regression of advanced
melanoma upon withdrawal of immunosuppression: case series and
literature review. Med Oncol. 2010;27.
3. 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(5):1297–304.
4. Boils CL, Aljadir DN, Cantafio AW. Use of the PD-1 Pathway Inhibitor
Nivolumab in a Renal Transplant Patient With Malignancy. Am J Transplant.
2016;16(8):2496–7.
5. 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(6):1135–7.
6. Lipson EJ, Bagnasco SM, Moore JJ, 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(9):896–8.
7. 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(19):e69–71.
8. Ranganath HA, Panella TJ. Administration of ipilimumab to a liver
transplant recipient with unresectable metastatic melanoma. J
Immunother. 2015;38(5):211.
9. Morales RE, Shoushtari AN, Walsh MM, Grewal P, Lipson EJ, Carvajal RD.
Safety and efficacy of ipilimumab to treat advanced melanoma in the
setting of liver transplantation. J Immunother Cancer. 2015;3(1):22.
10. 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(4):1332–3.
11. Garza RG, Sarobe P, Merino J, Lasarte JJ, D’Avola D, Belsue V. Trial of
complete weaning from immunosuppression for liver transplant recipients:
factors predictive of tolerance. Liver Transpl. 2013;19.
12. Hodi FS, Granter S, Antin J. Withdrawal of immunosuppression contributing to
the remission of malignant melanoma: a case report. Cancer Immun. 2005;5.
13. 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.
14. Owonikoko TK, Kumar M, Yang S, Kamphorst AO, Pillai RN, Akondy R, et al.
Cardiac allograft rejection as a complication of PD-1 checkpoint blockade
for cancer immunotherapy: a case report. Cancer Immunol Immunother.
2017;66(1):45–50.
15. Andtbacka RH, Kaufman HL, Collichio F, Amatruda T, Senzer N, Chesney J, et
al. Talimogene Laherparepvec Improves Durable Response Rate in Patients
With Advanced Melanoma. J Clin Oncol. 2015;33(25):2780–8.

J Immunother Cancer: first published as 10.1186/s40425-017-0250-5 on 20 June 2017. Downloaded from http://jitc.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

risks and benefits of T-VEC were discussed with patient
and he agreed to be challenged with it. After 2 cycles, despite achieving a response in the injection site, the patient
developed a new left supraclavicular node, biopsy-proven
to be metastatic disease. Pseudo-progression is a phenomena frequently observed with this agent, occurring in more
than 50% of cases [15]. Acknowledging this, the node also
became subject to injections and, after 5 cycles, the patient
achieved a complete response in both sites and was discontinued from therapy (a new chest lesion was found
and also target of one injection, but was later found to be
a basal cell carcinoma after excision). The patient did experience toxicity to T-VEC therapy following every cycle,
requiring interruption of treatment for 2 weeks after the
fourth cycle due to overlapping pneumonia. Such toxicity,
however, was not unexpected, as about half the patients
treated with this agent experienced flu-like symptoms (fatigue/malaise, fevers, chills) [15]. Symptoms are usually
worse during the initial 3 months of therapy and tend to
resolve within 72 h of onset. Toxicity leading to discontinuation of treatment occurred in only 4% of cases. His
heart function was closely monitored with serial echocardiograms, with no abnormalities seen during the entirety
of treatment.
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