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Our Presenter
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skin cancers and developing novel non-surgical
Puneat Jolly, uo.po techniques to treat skin cancer.
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Our Presenter
5 Dr. Puneet Jolly, MD, PhD attended Georgetown University
= where he received his MD and PhD degrees.

He completed his post-doctoral fellowship and dermatology
« residency at UNC.

3 He has been a faculty member at UNC since 2012 and also
= works as a general dermatologist.

He founded UNC’s high risk skin cancer clinic where they
= focus on treating aggressive skin cancers.

1 He enjoys being an educator and training our next generation
= of dermatologists.
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Keratinocyte neoplasms are by far the most common malignancy in the world.
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ACCME Disclosure

This activity has been planned and implemented under the sole

uper' n of the Course Director, William A. Wood, Mo. Mpw, in
association with the UNC Office of Continuing Professional Development
(CPD). The course director and CPD staff have no relevant financial
relationships with ineligible companies as defined by the ACCME.

A potential conflict of Interest occurs when an Individual has an
opportunity to affect educational content about health-care products
or services of a commercial interest with which he/she has a financial
refationship. The speakers and planners of this leaming activity have
not disclosed any relevant financial relationships with any commercial
interests pertaining to this activity.

The presenter has no relevant financial relationships with ineligible
companies as defined by the ACCME.
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ANCC Disclosure

HCPD Activity ¥ 123029
1.0 Contact Hours Provided

Relevant Financial Relationship:
No one with the ability to control content of this activity has a refevant
financial relationship with an ineligible company,

Crara for Activity Completion:
Ciiteria for successful completion requires attendance at the NCPD
actiity and submission of an evaluation within 30 days.

Agproved Provider Statement:
UNC Health is approved as a provider of nursing continuing professional
deveiopment by the North Carolina Nurses Association, an accredited
approver by the American Nurses Credentialing Ces nission on
Accreditation
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Solid Organ Transplantation and Skin Cancer

Lineberger Cancer Center
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Learning Objectives

Recognize the risk factors which cause aggressive
keratinocyte malignancies in immunosuppressed patients

Modify factors that help reduce skin cancer risk

Understand potential treatment options in these patients.

Solid Organ Transplantation in the US

Kidney/Pancreas Intestine/Pancreas/Heart-Lung
(18,000) Z (5500)

Lung \

(25,000)

Heart
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Kidney

Liver y
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History of Solid Organ Transplantation

-
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L J Total Body
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First Kidney
Transplant
a
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4 # 1990s
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Cyclosporine
€ 2000s
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George Hitchens/Gertrude Elion
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Epidemiology

* SCC/BCC account for >90% of skin CA in transplant patients

« Incidence increases with duration and extent of
immunosuppression

* > 50% of Caucasian transplant patients will develop skin CA
* SCC is between 65-250x more likely

*BCC is 10x more likely

» Melanoma is 3x more likely

Skin Cancer Mortality

15,000

Melanoma Awareness
Ribbon

7Melanoma SCC

Staging of Cutaneous Squamous Cell

Carcinoma
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AJCC Staging of SCC (8t edition)
: = TO T3
In situ disease ;

<2cm

Morbidity and Mortality

Local Recurrence VEESENN

Depth

Death from ¢SCC
Depth

Diameter

Diameter Poor Differentiation

Poor Differentiation Ear>Lip

PNI
Diameter

Depth:
Temple>Lip>Ear invasion beyond fat

Temple

PNI
Immunosuppression

Clinical Outcomes in High Risk cS

Local Recurrence

Nodal Metastases

Mortality

High Risk Features:
T1-0factors High Risk Features:
T2a- 1 factor

- Diameter >2cm
T2b - 2-3 factors - Poor differentiation
; q - Perineural invasion
T3 - 4 factors or bone invasion el ey il
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NMSC in Immunosuppressed Patients

Important Factors Determining Skin Cancer Risk
Duration and extent of immunosuppression
Age at transplantation
Number of NMSC prior to transplantation
Gender
Fair skin
Smoking history
Duration of pre-transplant hemodialysis

Important Factors Determining Skin Cancer Risk
Duration of Immunosuppression

®

# of Cancers

Time

BCC:SCC is 4:1 in non-transplant but
1:4 in transplant patients
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Important Factors Determining Skin Cancer Risk
Duration of Immunosuppression

of heart transplant patients will develop 2™ skin CA
of renal transplant patients will develop 2n skin CA

15 MA@  Avgtime between 1%t and 2 skin cancer

ﬂ.l M@  Avg time between 2 and 31 skin cancer
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Epidemiology
Before Age 40 After Age 60

omean is 8yrs o mean is 3yrs
to develop to develop
1st cancer 1st cancer

o 80% seen ) 80% seen on
on upper \ head and
extremities neck
U RIS

€% Renal Tx 2009 (age 39) on
Tacrolimus and Cellcept

€00 1% skin cancer 2012 — BCC (age 42)

& BCC on back, shoulder, lower back in
2017, 2019, 2021

Epidemiology

*+ SCCin OTR are more
aggressive -

= 13% recurrence rate
= 8-10% metastasize

* Poor prognosis —
= SCC on head
= older age
= history of extensive sun
exposure
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RAon and off
» prednisone for >
30years

Around 2-3 NMSCs
¥ prior to transplant

Renal transplantin

»  2000-on
prednisone, CsA,
Imuran for > 10 yrs

>50 NMSCs
treated since
transplant

Photocarcinogenesis

.
" "‘

-

»

’
Progression
Proliferation,

Initiation
Pyrimidine dimers
and ph

Promotion
Inflammation, Pr

Sun Exposure and Local Immunosuppression

. effector
2 5HT2AR

T cell .
Immunosuppression =

Failure to recognize tumor antigents
Nucleus R

wshny et al. JCI. Feb 201
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Pathogenesis

» Decreased immune
surveillance
(decreased langerhans
cells) - due to
immunosuppressive
medications and UV
radiation

» Depressed NK cell
function

Pathogenesis

* UV induces DNA damage
but may actually cause
even more profound
immunosuppression (LH
cells, cis-urocainic acid)

* HPV 16/18 and 5/8
(EDV) are expressed at
significantly higher level in
OTR patients than non-
OTR patients

» Medication-specific
effects

For Educational Use Only
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Which of the following is the most common
skin cancer in transplant patients?

A. Melanoma
B. Basal Cell Carcinoma

C. Squamous Cell Carcinoma

Presented on December 6, 2023

— Which of the following is the most common skin cancer in transplant patients?

Melanoma

Basal Cell Carcinom:

Squamous Cell Carcinoma

45
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Which of the following is the most common
skin cancer in transplant patients?

A. Melanoma

B. Basal Cell Carcinoma

Immunosuppression Medications
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Antigen Presenting Cell
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Antigen Presenting Cell

Abatacept/Belatacept

| cosorss |

7\

v

calcineurin

acrolimus

| P PN | P

Antigen Presenting Cell

~ Sirolimus/Everolimus

| P PN | PN

Antigen Presenting Cell

| PR PN | PN
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Approach to Immunosuppression

Steroids Cyclosporine Imuran

Sirolimus

Belatacept
Tacrolimus Everolimus

Cellcept Abatacept

+ Class A and C had been used together for many years

« Class A and B used with less side effects

« In some patients need to use Class A/B/C together

« Class D and E now used to replace Class B and C

Calcineurin Inhibitors

c binds cyclophillin Tacrolimus — macrolide antibody
and inhibits calcineurin and that binds FKBP12 inhibits
inhibits T cell activation calcineurin and T cell activation

Nephrotoxicity, hirsutism, diabetes Similar side effects as CsA but less
severe

« Mitochondrial permeability
transition pore (MPTP)

opening is caused by stress
and leads to apoptosis

« CsA inhibits pore opening
to prevent apoptosis

« Also inhibits nucleotide
excision repair (XPA)
Lametal

Inhibitors of DNA Synthesis
Imuran Cellcept

becomes 6-MP which inhibits
purine synthi

Inhibits IMP
Significantly Dehydrogenase and
increases risk of skin cancer purine

and heme malignancies.

Used in combination w/
Azathioprine Cyclosporine to allow for
dose reduction and lower

side effects

Gl side effects
Inactive meta Inactive metab

6-thioguanine
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Increased Carcinogenesis - Imuran

Eeparare o UVA ndaton

ONA from

Reglicaton bocked "

$ ol-cos0,
ed 1o G 650, 07820 :

333

6-TG is converted into guanine-6-sulfonate (G-6-SO3) which blocks high-fidelity DNA
Polymera:

Error-prone polymerase continues replication leading to mutations

Liver Tx at 50.

Significant tanning
bed use but no skin
cancers

15t skin cancer 6

months after
starting Imuran

10 SCCis lesions
over last year

riconazole

« 31 Gen Triazole antifungal

(approved in 2002) with activity
against Aspergillus,
Coccidiomycosis, Candida,

Fusarium

« likely promotes phototoxicity
and has been shown to promote
aggressive SCC and melanoma

* ~ 10% of patients on
voriconazole develop skin CA

« Avg time to develop ~ 25

months
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Progression of SCC after Voriconazole

mTOR Inhibitors

antitumoral and

@ * non-nephrotoxic
Tsc2 immunosuppressant with
+ antiangiogenic properties

N « reduced incidence of
GTP GDP malignancy
posttransplantation

@ €3
Everolimus . . . .
\ « Antiangiogenic agent in the

progression of Kaposi
sarcoma (KS) offers an
Transcription alternative therapeutic option

for transplant-associated KS

mTOR Inhibitors

» SIDE EFFECTS -

@ Tsc2 v impaired wound healing

v'Proteinuria

v'Edema

N

GTP GDP -
v'"Pneumonitis

o €
Everolmus vthrombotic microangiopathy

v Should not use together

Transcription with CsA/Tacrolimus b/c of

nephrotoxicity, HUS
significant hypertension
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Approach to Managing SOTR Patients
@ Always review immunosuppression options
@ Prevention — sun protection/niacinamide

@ Triage — urgent vs important (# and type of
skin cancers)

@ Field Treatment

# Involve Transplant Team
Radiation Oncology
Surgical Oncology
Medical Oncology

Which of the following medications confers
the lowest skin cancer risk?

A. Cyclosporine A
B. Sirolimus
C. Azathioprine

D. Voriconazole

Presented on December 6, 2023
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Which of the following medications confers
the lowest skin cancer risk?

A. Cyclosporine A

C. Azathioprine

D. Voriconazole

Reduce Immunosuppression

For Educational Use Only
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Photoprotection

Nobel Prize in Chemistry — Aziz Sancar

For Educational Use Only
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Photolyase and DNA Repair

Photolyase isolated from the cyanobacterium Anacystis
nidulans is specific for CPD photoproducts; this phytolyase
breaks CPDs and restores the original monomeric state

NER is more effective in recognizing and repairing pyrimidine
pyrimidones and relatively inefficient in repairing CPDs

Photolyase efficiently binds to CPDs and is activated by visible
light to cleave CPD from DNA

What Conditions Can Niacinamide Help?

g
@

Pellogra

duces phosphate

Niacinamide for Prevention

Niacinamide (aka Nicotinamide) is the amide form of Niacin
(Nicotinic Acid, B3)

Precursor to NADH/NADPH used as coenzymes in cell
respiration and Poly-ADP_Ribose Polymeration (detects DNA
damage;

Inhibits CPD and 8oxoG formation

Mean # of NMSCs — 1.8 (Nicotinamide) vs 2.4 (Placebo) ~
23% reduction

BCCs — 1.3 (NA) vs 1.7 (Placebo)

SCCs - 0.5 (NA) vs 0.7 (Placebo)

Protective effect not maintained at 6 months

For Educational Use Only
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Polypodium leucotomos

« Polypodium leucotomos extract (Fernblock)
« Enhances endogenous antioxidant system
(effectively neutralizes superoxide)

« Anti-inflammatory — reduces TNF-alpha
(AP1/NF-«b)

« Reduces CPD and 8oxoG

« Prevents trans->cis urocanic acid
isomerization

Field Treatment

For Educational Use Only

Presented on December 6, 2023

27



UNC Lineberger Cancer Network

Field Treatment

Cryotherapy

5-Fluorouracil

Laser,
Dermabrasion,

For Educational Use Only
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Chemoprevention - Retinoids

- Promotes cell
differentiation

Cell cycle arrest at G1
(block G1 cyclin
expression)

Retinoids block AP1

(transcription factor — proliferation)

expression

- Increase amount of
langerhans cells

Immunotherapy?

For Educational Use Only

Presented on December 6, 2023

29



UNC Lineberger Cancer Network

Antigen Presenting Cell

PD1 Ligand

PD1 Receptor

Immune Suppression

| P PN | P

Antigen Presenting Cell

PD1 Ligand

PD1 Receptor

Immune Activation

| P PN | PN

Tumor Cell
Tumor Growth

PD1 Ligand
Tumor
Ag

PD1 Receptor

Immune Suppresion

| P PN | PN
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Tumor Cell
Tumor Death

| PD1 LI

Tumor
Ag

PD1 Receptor

~46% ORR in SCC

Immune Activation

| PRI | PN | PO

PD1 Inhibitors in Transplant Patients

Small study showing safety of PD1 inhibitors for SCC in Kidney Transplant Patients:

7 patients with advanced SCC
3/7 with overall response

3/7 progressed

1/7 stable disease

1/7 rejected kidney

Other studies have shown rejection rate between 0 in all types of tumors with
response rate of ~15%

Less likely to experience rejection: - long duration since transplant, single agent
immunosuppression, use of mTor inhibitors

Which of the following approaches help reduce skin
cancer risk in transplant patients?

A. Niacinamide
B. Switch to mTOR inhibitor
C. Add a Retinoid

D. All of the above

For Educational Use Only
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Which of the following approaches help reduce skin cancer risk in transplant patients?

i Gt il el comiape. s

94

Which of the following approaches help reduce skin

cancer risk in transplant patients?

A. Niacinamide

B. Switch to mTOR inhibitor

C. Add a Retinoid

How can we prevent the following?
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Revision of Immunosuppression

Indication Strategy
1. Metastatic SCC * Try to lower dose

2. > than 5-10 iSCClyear » Move from triple drug to
double drug

3. New case of Merkel Cell

CATE GG « Switch calcineurin inhib

to mTOR inhib or CTLA4

T2b (>2cm, perineural, * Retinoid

lesion within a year, poor

differentiation) lesions in the ° e e 1

context of field damage
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Thank you for your attention!

puneet_jolly@med.unc.edu
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Questions/Comments?

Nobody has responded yet.

Hang tight! Responses are coming in

Sarth prssntaion s e B contand. o schn s e, shaesth sl s Ct ol o i
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Thank You .. .

University Cancer
Research Fund
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The Telehealth Team
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‘ CAR-T: An Overview of Chimeric Antigen Receptor Therapy
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Navigating Serious lliness with Pallative Care and Hospice
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o Exercise and Wellness as Part of the Cancer Experience
Carly Bailey, Mt
Sarcoma Management in North Carolina: Updates for 2023
Mark Woodcock, MD
Role of Specialty Pharmacy
Sonali Acharya, PharmD.
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We Thank You for Participating Today!

UNC Lineberger Cancer Network
Ask to sign up for our monthly e-newsletter
Email: unclcn@unc.edu
Call: (919) 445-1000
Check us out at
unclcn.org and learn.unclen.org

Look for us on these social media platforms
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