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Abstract

Background: Talimogene laherparepvec (TVEC) is an injectable attenuated oncolytic herpes
simplex virus (HSV-1) used in the treatment of loco regionally metastatic melanoma. Lesions
managed by TVEC are generally considered unresectable at time of initiation of intralesional
therapy; however, a subset of patients go on to have surgical resection of loco regionally controlled
disease. We sought to review our experience with surgical excision of treated lesions to offer an
insight into the radiologic correlate, treatment effect, and pathological findings of intralesional
TVEC therapy.

Methods: This is a retrospective descriptive case series of patients who underwent TVEC
injection at Mayo Clinic, Rochester, MN, between October 2016 and July 2020. Institutional
Institutional Review Board approval was obtained.

Results: Twenty-one patients underwent intralesional TVEC, met inclusion criteria, and were
included in this series. Seven went on to surgical excision of the injected lesions after an initial
course of TVEC. Of those 7 patients, 4 had residual melanoma in the specimen on final pathology,
while 3 had a complete pathologic response. All 3 patients who had no residual disease on
pathology continued to have fluorodeoxyglucose (FDG) avidity on preoperative positron emission
tomography scan of the excised lesions.

Discussion: Despite ongoing FDG avidity on PET scan, patients who have well-controlled
disease and stability over time of the injected lesions may benefit from surgical excision following
a course of TVEC. This may render the patient clinically disease free and/or allow them a reprieve
from TVEC treatment.
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Introduction

Methods

Results

Treatment options for loco regionally metastatic melanoma have evolved significantly in
recent years, with advancements including effective systemic therapy as well as intralesional
therapy.1-2 One such option is talimogene laherparepvec (TVEC), an intralesional oncolytic
viral therapy which is Food and Drug Administration (FDA) approved for adults with
unresectable melanoma.3 Talimogene laherparepvec is a live attenuated herpes simplex virus
(HSV-1) which is engineered to replicate in tumor cells and eradicates melanoma by causing
local tumor destruction within the injected lesion and also by stimulating a bystander
immune response in non-injected lesions.3-> Although curative resection is not an option

for many patients with loco regionally recurrent melanoma, a proportion of patients are

able to undergo excision of the lesions after obtaining durable local disease control and
demonstrating no evidence of distant progression with TVEC and systemic therapy.® There
are currently no algorithmic guidelines to determine which patients should undergo surgical
resection after TVEC, but overall this has been limited to patients who have demonstrated
disease control over the time period of the intralesional therapies, indicating a relatively
quiescent biological process. In a subset of patients, final surgical pathology has shown

no residual melanoma at the time of resection.”-8 This descriptive case series reviews our
single-center experience with selective resection of in-transit lesions following a course of
TVEC.

This study was approved by the Mayo Clinic Institutional Review Board. This is a
retrospective case series of patients who underwent TVEC therapy at Mayo Clinic,
Rochester, Minnesota, between October 2016 and July 2020. Talimogene laherparepvec was
FDA approved in October 2015 and was integrated into our institution’s oncology practice 1
year later. Data points were abstracted from the electronic medical record, including patient
demographics, oncologic history, prior treatment approaches, disease outcomes, details of
TVEC treatment, and disease status at last follow-up. For patients who underwent excision
after a course of TVEC, imaging, including ultrasound and positron emission tomography
(PET) scans, was sequentially reviewed in addition to surgical pathology. The indication

for surgical resection was also retrieved from the medical record. Due to the small number
of patients who have undergone surgical excision after TVEC at our institution, no formal
statistical analysis was performed and results have been reported descriptively.

A total of 21 patients underwent TVEC intralesional therapy for melanoma at our institution
over the time period of the study. Of these patients, 7 went on to surgical excision of at

least 1 injected lesion. All 7 patients were being treated for recurrent metastatic melanoma
with in-transit disease or distant skin/soft tissue metastasis. Prior to resection, all 7 of these
patients had well-controlled loco regional disease and either no distant metastases or well-
controlled oligometastatic disease. Pathological analysis of the excised lesions indicated that
3 patients had a complete response, while 4 patients had residual disease in the resected
specimen. It should be noted that one of the patients who had residual melanoma underwent
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palliative resection for an enlarging, symptomatic lesion with otherwise stable disease, and
therefore, viable disease on pathology was expected.

Demographic characteristics and treatment course of the 7 patients who underwent surgical
excision are described in Tables 1 and 2. The 3 patients who had no residual disease

at the time of resection had continued fluorodeoxyglucose (FDG) activity in the excised
lesions immediately prior to surgery as described in Table 2 and demonstrated in Figure 1.
Additionally, these 3 patients showed improvement in lesion size but had persistent mass
lesions on ultrasound leading up to the resection (Figure 2). Final pathology at the time of
resection for each of the 3 patients is described in Table 2.

Of the 4 patients that had residual melanoma at the time of excision, one showed no

FDG activity on the preoperative PETscan, while the other 3 had PETavid lesions prior

to resection. Three of the 4 patients showed improvement in lesion size on ultrasound
throughout the course of TVEC therapy, with the exception being the patient that underwent
palliative resection of a single symptomatic, progressing lesion.

For the 3 patients who had complete pathologic response, the goal of resection was to render
them with no evidence of disease (NED). By completing active treatment of the patients’
measureable disease, this would also alleviate the financial and logistical burden of travel
and inconvenience required from frequent clinic visits associated with TVEC treatment.
For the 4 patients that had residual disease at the time of resection, the goals were to

render patients NED, allowing a treatment holiday (2), for diagnostic purposes (1), and

for an isolated symptomatic progressing lesion in the setting of otherwise stable disease
(1). Resection was successful in 1 patient, allowing a treatment holiday, and in another,
distant stage 1V disease required further systemic treatment. The patient who underwent
diagnostic excision had a necrotic lesion that remained the sole site of disease, he had
already undergone multiple indeterminate punch biopsies, and ultimately excision enabled
completion of TVEC therapy following prolonged treatment. Current disease status at most
recent follow-up for all patients who underwent resection is summarized in Table 2.

Of note, 3 additional patients that underwent TVEC therapy at our institution had complete
clinical and radiographic response, including ultrasound and PET scan, of all injected
lesions. These 3 patients were observed without surgical intervention and are separate from
the 7 described in this series, though within our cohort of 21 TVEC patients. These 3
patients with a clinical/radiographic complete response remain NED, between 4 months
and 3 years after the completion of TVEC therapy. Two of these patients continued on
systemic therapy with single agent nivolumab or pembrolizumab for the duration of their
TVEC treatments, while one was on no systemic agents due to intolerance of multiple prior
treatments.

In total, we describe seven of 21 (33.3%) patients who underwent surgical excision
following a prolonged period of intralesional TVEC therapy, 3 who had evidence of
persistent disease on PET scan and ultrasound and demonstrated a complete pathologic
response at time of surgical excision.
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Discussion

Intralesional therapy with TVEC represents one of the recent advances in the management
of metastatic melanoma and has changed treatment practice at many centers over the last
5 years. As a novel therapy, its uses continue to be refined with experience. This case
series describes a single center’s experience with surgical resection of radiographically
stable lesions following TVEC, which is presently an evolving area of practice. Of the 7
patients that underwent surgical excision following a course of TVEC, 6 continued to have
FDG avid lesions at the time of resection. Despite this, 3 of those patients had no residual
disease on final pathology, while the 1 patient that did not have any FDG activity prior

to excision had residual melanoma in the resected specimen. Additionally, all patients that
underwent excision had persistent hypoechoic masses on ultrasound at the time of surgical
resection. As such, when considering resection of lesions following a course of TVEC, a
preoperative PET scan showing activity in the target lesion does not assure residual viable
disease. Furthermore, a quiescent PET does not rule out viable disease.

An initial flare of injected lesions on PET and/or clinical pseudo-progression of seemingly
new lesions following initiation of TVEC therapy is well described and likely represents an
active inflammatory infiltrate rendering small clinically occult lesions detectable.® Persistent
PET activity despite a complete pathologic response to TVEC has not been previously
described. In one of the patients who had complete pathologic response at the time of
resection, final pathology showed necrosis with inflammation including granulomatous
inflammation, compatible with treatment-related changes, likely explaining the pre-op PET.
In the second patient with complete pathologic response, final pathology showed 2 benign
lymph nodes with follicular and paracortical lymphoid hyperplasia, which would explain an
ongoing hypoechoic mass though does not necessarily account for the FDG activity. The
third patient with complete pathologic response had pathology showing tumor melanosis,
which similarly does not account for the ongoing FDG avidity on PET.

The goals of resection were different in each patient. As a quaternary care center in a rural
area, many of our patients travel significant distance to reach the clinic. Presenting to clinic
every other week for months of TVEC injections can be a hardship involving significant
cost and time burden away from work and family. After demonstrating durable control and
isolated disease, selective resection to allow a treatment holiday can offer benefit from a
financial and quality of life standpoint. Our experience suggests that the decision to proceed
with surgical resection following a course of TVEC is a shared decision between the health
care team and patient, based on the patient’s goals, prognosis, and future treatment plans.

Although this is the first report of a complete pathologic response despite ongoing FDG
avidity on PET scan following selective resection of TVEC-treated lesions, this is a small
case series and thus has limitations. As a result of the small number of patients in this
series, we do not have power for meaningful formal statistical analysis. As our TVEC
program initiated in 2016, we do not have significant long-term follow-up on local disease
recurrence for these patients. Given that TVEC is an evolving therapy, this case series offers
our first insight into the merit of resection of these lesions after stable loco regional disease
is established and highlights the limitations of relying on PET scans alone for determining
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measureable malignancy. As our oncology practice continues to evolve, with intralesional
therapy being a more integral part of the treatment plan for many patients, we aim for this
and other studies to help establish guidelines for surgical resection following intralesional
treatment.

The role of intralesional therapy in the armamentarium of treatment options for advanced
melanoma continues to evolve. Disease free and overall survival are the main measures of
oncologic outcomes; however, relieving burden of care, minimizing costs and toxicity, and
partnering with patients to optimize their goals and quality of life are critical aspects of
management for patients with advanced disease. For select patients that have demonstrated
well controlled or no distant metastatic disease, as well as durable well-controlled loco
regional disease on TVEC, surgical excision of remaining injected lesions presents an
attractive option to alleviate patients of continued frequent treatments and potentially render
them NED. Although PET CT is helpful to assist with following these patients’ disease
status, ongoing FDG activity does not necessarily indicate active melanoma in all actively
treated lesions, and a cold PET did not guarantee no residual melanoma, as shown in this
series. Unfortunately, no single imaging modality can reliably determine if viable disease
is present. In select patients with stable disease, surgical intervention of remaining clinical
lesions can offer patients respite from laborious medical interventions and on occasion
reveal an unexpected complete pathologic response. Further studies are needed to help
delineate which patients may achieve the most benefit from excision of lesions that have
been responding well to intralesional therapy both in terms of disease status and quality of
life metrics.

The author(s) disclosed receipt of the following financial support for the research, authorship, and/or publication
of this article: This study was supported by the National Heart, Lung, and Blood Institute (TAM, grant number:
R38HL150086).
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Key Takeaways

Patients undergoing TVEC therapy for metastatic melanoma may benefit
from surgical resection of selected lesions in the setting of otherwise well
controlled, stable disease.

Ongoing fluorodeoxyglucose avidity on positron emission tomography (PET)
scan does not necessarily indicate active melanoma in all injected lesions
during TVEC treatment.

Am Surg. Author manuscript; available in PMC 2022 March 21.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

MacArthur et al.

Figure 1.
Preoperative PET imaging of a 56 -year-old female patient showing 3 FDG avid lesions

of the left lower extremity (A), (B), (C). All 3 lesions were resected with no residual
melanoma. (A) Lesion #1: SUV max 3.1 compared to 4.3 on PET CT 3 months prior. (B)
Lesion # 2: SUV max 3.8 increased from 2.5 on PET CT 3 months prior. (C) Lesion # 3:
SUV max 1.7 from 2.0 on PET CT 3 months prior. FDG, fluorodeoxyglucose; PET, positron
emission tomography; SUV, standardized uptake value.
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Figure 2.
Ultrasound findings of a 39-year-old male patient with 2 lesions (A), (B) on the upper

back prior to surgical excision. This is the most recent ultrasound obtained prior to
surgery—2 months prior to resection. At the time of surgical resection, intraoperative
ultrasound was utilized to localize the lesions; although images from the surgery were

not saved in the electronic medical record, the operative dictation describes 2 discrete
subcutaneous hypoechoic masses measuring approximately 4 mm and 1 cm in greatest
diameter, respectively, as seen in the images. These lesions were also FDG avid on PET.
Final pathology showed 2 benign lymph nodes with follicular and paracortical hyperplasia.
FDG, fluorodeoxyglucose; PET, positron emission tomography.

Am Surg. Author manuscript; available in PMC 2022 March 21.



Page 10

MacArthur et al.

*0andasediaye] susbouwie) ‘“OIA L :UOIBIASIGOY

SUON 0T 6 €T 19y
QewnjoAIN € 14 4" N 69
JqewnjonIN € € qT 499
gewnzijolquad 4 4 9T N 6

qewn|oAIN T v 9T N 09
gewnzijolqwad T 9 L N Ly
gewnzijoiquiad T 8T LC ARZA

D3IAL U0 ajiym Adeaay o1wsIsAS  DJAL 4814 Paldasal suoIss| Jo Jaquuny  Paidaful suoiss] Jo JaquuinN 81940 DJAL JO JaquinN  (Sfewsy/elew) Xas + sisoubelp ewoueaw [eniul 1e 8y

‘Adesayl O3AL
0 3sIn0D & BUIMO||04 SUOISAT 340 10 BUQ JO UOISIOXT [2216INS JUBMIBPUN OYAA SIUBIed / 8yl J0) 3SIn0D Juawieal] Jo s|ie1aq pue salydesbowsq

‘TalqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Am Surg. Author manuscript; available in PMC 2022 March 21.



Page 11

"oandatediaye] susbowi ey
‘931 ‘anjea axeidn paziprepueris ‘ANS ‘AydeBowoy uoissiwe uosisod ‘] 34 ‘aseasip JO 80UapIAS OU ‘N ‘Bfew ‘| ‘@soanjBAxoapolonyy ‘94 ‘ajewsy A ‘asuodsal 839]dwiod ‘YD :SUOIRINBIGQY

MacArthur et al.

ST 6# STx ¥ 6#
8'0 :8# 6°0 -8#
V0 :L# L'0:[#
€0 :9# S0 :9#
7'0 :S# 8'0xT'C S#
d0 v# €0 v#
dO et 90 :€#
Adesou 0Tz L0 zH
uoreipes pue 91waisAs Bulobiapun
-9SeasIp JsUe]-Ul PaNURU0D euwioUB[aW [eNpISaY @3N Japuay .[paseaiaul,, SOA ST T# GZx1'CT# B4
6'0 :€# S0x¥0-€#
8'0 :¢# STxET TH
paynuspl asessIp s|qeIn
Ad3N-yow 7> OU LJIM sisouejswl jelown] d3N Jspusy 17474 SSA 70 T# L'0x80:T# N 69
sabueyd pajejal . . - .
uawIEan M sjqnedwod LT e WO 6°0 x 2°0 :E# wo Z g
uolnewWWRUI snorewojnuelb 8'c 7# 60 % 60 :2# 60 2
Buipnjoul uoEWIWERIUT YHM
Q3IN-JB9A T SIsoJd8U-ewoUR[3W enpisal ON Q3N Japusy TE T# SIA 9'0x90:T# 9'0x 60 T# 498
eise|diadAy
proydwA| [eanJoodeted pue G0 x 102 G0 x 102
aseasip Je|na1fjoy/m sapou ydwA| uapJng |anel} pue
JUEISIP YHM BAI[e-SLIUOW G ‘SIedk Z uBiuaq z-ewoueaw [enpisal ON 1800-03A L dois §¢ SBA 7'0xEg0:T# L'0x0T: T# N 6E
uapJIng |anes}
9SeasIp JUBISIP WOoJy suoiresljdwod 0} pue 1509-D3AL
anp do-1sod syiuow g Jeak T paseadaq eWOUR|aW [enplsay dois + ansoubelq QUON ON 0T 8T N 09
do-1sod Jeak T pasesdsq BWOUB[BW [ENPISaY uornel|jed 56 SOA TT x ST STxG2 WAY
d3N-syuow 97 BlUOUE[aW [enplisay @3N Japusy L'y SIA 60xST 09%x06 N VL
SnJels aseasip Jualind pue dn-moj|oy ABojoyred |eaibing u0119853J JO [e0D 13d do-aad uo ¢13d (wo) (wo) XoS 79
U823 1SOW 1B UOISIOX WO4y Wl ] suolss| payoesal  do-aud uo U01199s34 JO W (s)uoisa| payoasad (saeak) sisoubelp
10 (Xew ANS) P A4 e (S)uoIss| Jo 8zIS 10 8Z1S [enu| BWOURIBW
Aupine oad 1e by Juaited

Author Manuscript

'SNJeIS 9seasiq JualinD 1SolN pue ABojoyred Jeul4 ‘sbulpuiq Buibew|
‘Adetayl DIAL 01 asuodsay [ealulD Buipnjoul ‘Adesayl DAL 18U UOID3SAY JUSMISpUN OUAA SIUdIlRd / aWes ay) Jo Juswabeuely [ea1BIns Jo sjie1aqg

‘¢ slqeL

Author Manuscript

Author Manuscript

Author Manuscript

Am Surg. Author manuscript; available in PMC 2022 March 21.



	Abstract
	Introduction
	Methods
	Results
	Discussion
	References
	Figure 1.
	Figure 2.
	Table 1.
	Table 2.

