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HIGH RISK TUMORS

Atlas, Kanos, Symanowski et al. Abstract 10065 ASCO 2020



Major 
Classes of 
Approved 
Treatments 
for 
Advanced 
NMSC

• Vismodegib (30JAN2012) – mBCC or laBCC

• Dosed 150mg PO daily

• Sonidegib (24JUL2015) – laBCC (mBCC outside USA)

• Dosed 200mg PO daily (1 hr before or 2 hr after a meal)

Hedgehog Pathway Inhibitors (FDA Approval Date)

• Cemiplimab 

• (28SEP2018) – laCSCC or mCSCC

• (09FEB2021) - laBCC and mBCC - previously treated with HHI 
or not appropriate for HHI

• Dosed IV 350mg every 3 weeks

• Pembrolizumab (24JUN2020) – recurrent or mCSCC and 
expanded to laSCC (06JUL2021)

• Dosed IV 200mg every 3 weeks

PD-1 Inhibitors



JAMA Dermatol 2017:321-322

“This study evaluates a novel alternate dosing 

regimen of vismodegib that has led to decreased 

toxicity and eliminates the need for a loading dose”
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The Oncologist 2016;21:1218–1229 

Lewis K, Dummer R, Farberg AS, Guminski A, Squittieri N, Migden
M. Dermatol Ther (Heidelb). 2021;11:2225-2234

• Effects of Sonidegib Following Dose Reduction and Treatment Interruption 

in Patients with Advanced Basal Cell Carcinoma During 42-Month BOLT 

Trial.

• Dose interruptions similar between 200- and 800-mg (68.4% vs 65.3%)

• Dose reductions more frequent in 800 mg (36.7%) than 200 mg (16.5%)

• ORR for 200 mg daily (48.1%) similar to patients without dose reduction or interruption (48.5%).

*Dose escalation may be tried for non-responders, but may not improve outcomes. 



MANAGEMENT OF ADVERSE EVENTS HHIS

L-Carnitine 

1000-2000 

mg/day

The Oncologist 2016;21:1218–1229 

Screen and 

Monitor 

(monthly):

Usual labs plus:

Creatine kinase 

(CK) and 

creatinine. Lipase 

may ↑



L-CARNITINE



VISMODEGIB RESPONSES OVER 9 MONTHS



Objective response rates by central review across all BOLT (Basal Cell Carcinoma 
Outcomes with LDE225 Treatment) analyses in patients 

receiving sonidegib 200mg/day mg daily.c



SONIDEGIB RESPONSES OVER 23 MONTHS 



Wilson et al. J AM ACAD DERMATOL VOLUME 86, NUMBER 6 

COMPARING VISMODEGIB AND SONIDEGIB

• Half-life vismodegib is 4-12 days/sonidegib is 28 days



Adverse Effect 
Profile of 
sonidegib



Use and Monitoring for HPI - Recommendations

JAMA Dermatology July 2016 Volume 152, Number 7 



Overcoming drug 
resistance HPI

Develop novel and potent 2nd

generation SMO inhibitors

Target downstream components of 
SMO in the Hh pathway or signaling 
molecules

Genetic pre-screening

Int. J. Mol. Sci. 2022, 23, 1733 



X HHI + XRT

• Case series n=12

• CR 100%/PFS 88.8% at 
40 mos/16.6% relapse

• HHI may increase XRT 
induced cytotoxicity

• Induction with HHI may 
improve XRT response 
and durability with 
modest toxicity

The Oncologist 2021;26:e2247–e2253 

Baseline 2.5 months 52 months



Major Classes of Approved Treatments for Advanced 
NMSC

• Vismodegib (30JAN2012) – mBCC or laBCC

• Dosed 150mg PO daily

• Sonidegib (24JUL2015) – laBCC (mBCC outside USA)

• Dosed 200mg PO daily (1 hr before or 2 hr after a meal)

Hedgehog Pathway Inhibitors (FDA Approval Date)

• Cemiplimab

• (28SEP2018) – laCSCC or mCSCC

• (09FEB2021) - laBCC and mBCC  - previously treated with HHI or not appropriate for HHI

• Dosed IV 350mg every 3 weeks

• Pembrolizumab (24JUN2020) – recurrent or mCSCC

• Dosed IV 200mg every 3 weeks

PD-1 Inhibitors



PD-L1 EXPRESSION

PD-L1 expression varies in NMSC

• 22-89% in BCC

• 25-41% in cSCC

PD-L1 expression also varies in tumor infiltrating lymphocytes (TIL’s) related to specific tumor 
types 

Potential for increased PD-L1 expression in previously treated NMSC’s

Stonesifer CJ, Djavid AR, Grimes JM, Khaleel AE, Soliman YS, Maisel-Campbell A, Garcia-Saleem TJ, Geskin LJ, Carvajal RD. Immune Checkpoint Inhibition in Non-Melanoma Skin Cancer: A Review of Current 

Evidence. Front Oncol. 2021 Dec 20;11:734354. doi: 10.3389/fonc.2021.734354. PMID: 34988009; PMCID: PMC8720968.



EXAMPLES OF OUTCOMES CSCC

A 70-year-old female with a large CSCC tumor

of the left back

A 70-year-old male with a large CSCC 

tumor of the right face

Baseline Week 48 Baseline Week 18

J Clin Oncol 37, 2019 (suppl; abstr 6015)



Bad SCC with Cortical Bone Invasion 

on CT

5 Cycles Immunotherapy with Cemiplimab



3 then 6 Cycles Immunotherapy with Cemiplimab

laBCC





Neoadjuvant PD-L1 therapy in laBCC

JAAD Case Reports 2020;6:628-33.



Neoadjuvant Use of PD-1i in cSCC

Gross et al. Poster at ESMO Congress 

2022



VIRTUALLY ANY ORGAN CAN BE SUBJECT TO 
AUTOIMMUNITY

Hepatic

Autoimmune

hepatitis

ALT/AST

increases

Renal

Nephritis

Renal failure

Skin

Macropapular

rash

Pruritus

Endocrine

Hypophysitis

Thyroiditis

Type 1 diabetes

Respiratory

Pneumonitis

Neuromuscular

Peripheral

sensory

neuropathy

Gastrointestinal

Colitis/diarrhea

Pancreatitis

• Most common irAEs are 
dermatological and 
gastrointestinal

• Other possible irAEs

– Hematologic (hemolytic
anemia, thrombocytopenia)

– Cardiovascular (myocarditis, 
pericarditis, vasculitis)

– Ocular (blepharitis,
conjunctivitis, iritis, scleritis,
uveitis)

– Most common AEs

– Fatigue, nausea, diarrhea, 
pruritus

– Vary by trial and medication

Neurologic

Encephalopathy

Polyneuropathies

Myasthenia gravis



ASSOCIATION BETWEEN BMI AND IRAE’S

– Recent study suggests potential 
correlation between BMI and increased 
irAE’s with Pembrolizumab

– Multiple ICI’s examined, though only 
Pembrolizumab applicable to skin cancer

– Non-linear association between pre-

treatment BMI and irAE’s

– No statistical significance in patients ≥ 
65 y.o. and/or BMI ≥34

– Stronger association of BMI in younger, 

healthier patients (no multimorbidity)

Zhang, D., Shah, N. J., Cook, M., Blackburn, M., Serzan, M. T., Advani, S., Potosky, A. L., Atkins, M. B., & Braithwaite, D. (2021). Association between Body Mass Index and Immune-Related Adverse Events (irAEs) among Advanced-
Stage Cancer Patients Receiving Immune Checkpoint Inhibitors: A Pan-Cancer Analysis. Cancers, 13(23), 6109. https://doi.org/10.3390/cancers13236109



Chronic Immune Related AE’s

• >12 weeks after discontinuation of 
treatment 

• Much more common than 
previously thought – up to 
43%

• Most commonly endocrinopathies



CUTANEOUS IMMUNE-RELATED EFFECTS PREDICTS 
EFFICACY?

Cutaneous immune-related adverse events (cirAEs) most common –
20-40% 

• Pruritus, drug eruption, xerosis, nonspecific rash, eczematous dermatitis, bullous 
pemphigoid, Grover’s Disease 

7008 patients with one of 4 cancers: lung, digestive organs, 
melanoma, urinary tract (+ 7008 controlled/matched patients) 

Results suggest cirAE’s are strongly associated with ICI response and 
patient survival 

Tang K, Seo J, Tiu BC, et al. Association of Cutaneous Immune-Related Adverse Events With Increased Survival in Patients Treated With Anti–Programmed 

Cell Death 1 and Anti–Programmed Cell Death Ligand 1 Therapy. JAMA Dermatol. 2022;158(2):189–193. doi:10.1001/jamadermatol.2021.5476



Tang K, Seo J, Tiu BC, et al. Association of Cutaneous Immune-Related Adverse Events With Increased Survival in Patients Treated With Anti–Programmed Cell Death 1 and 

Anti–Programmed Cell Death Ligand 1 Therapy. JAMA Dermatol. 2022;158(2):189–193. doi:10.1001/jamadermatol.2021.5476



Special 
Populations

HIV+ on Antiretroviral Treatment

Solid Organ Transplant

PD-L1 Tumor Status

Treatment Beyond Progression

First Line (1L) vs. 2nd Line (2L)



JAMA Oncol. 2019;5(9):1332-1339. doi:10.1001/jamaoncol.2019.2244 Published online June 2, 2019. 



• Potential for anti-PD1 mAb to increase CD4+ T cells with inducible virus in 

latent HIV infection 

• Better immune recognition and decreased ability for HIV to remain 

latent 

• Limitations to the study, but important potential benefit to be aware of 

when prescribing 





• The most frequent cancer in SOT-recipients is cSCC

• However cSCC also had the best response rate to ICIs 

with an ORR of 68.2% 

• May decrease likelihood of transplant rejection with 

modification of immunosuppressive regimen

• Induction steroid taper

• Possible decreased rejection with Tacrolimus or 

mTOR inhibitors



• It’s an HSV-1 oncolytic virus modified by gene 
deletion and insertion 

• Approved (2015) for Stage IIIB-IV melanoma
• It’s an intratumoral injection
• Causes tumor cell lysis via improved antigen 

presentation of infected tumor cells
• Induces a systemic immune response via GM-

CSF insertion to virus
• It’s being studied for NMSC (especially 

refractory) and has demonstrated efficacy

WHAT’S T-VEC (TALIMOGENE LAHERPAREPVEC)

Kaufman HL, Shalhout SZ and Iodice G (2022) Talimogene Laherparepvec: Moving From First-In- Class to Best-In-Class. Front. Mol. Biosci. 9:834841. 



Hedgehog 
Inhibitor 
Advantages

Works quickly

Its a pill, not an injection or an infusion

Adverse events are unlikely to result in hospitalization or 
death

Adverse events can be controlled by intermittent dosing and 
L-carnitine

Can be given by dermatologist or dermatology provider

Works better than advertised



Hedgehog Inhibitor Disadvantages

Almost all patients get some adverse events

Not sure when to discontinue

• Implies drug resistance

Sometimes difficult to get to durable remission



Immunotherapy 
Advantages

Infusion every 3 weeks

Works for BCC and SCC

Most patients have minimal adverse 
events

Can be combined with other treatments 
(XRT) 

Works better clinically than advertised



Immunotherapy 
Disadvantages

1-2% have severe reactions that can 
precipitate hospitalization or death

Works slower for BCC than HHI

Sometimes difficult to get to durable 
remission

Infusion usually given by oncologist



CONCLUSIONS

Emerging treatments for NMSC have advanced the paradigm for treatment 
from local to systemic

Inhibiting immune tolerance can result in tumor infiltration and shrinkage

Adverse effects of HHIs and PD-L1s are multisystemic and warrant close 
attention

T-VEC is a new class of cancer therapy with proven effectiveness in 
melanoma and ongoing study for other indications

Multidisciplinary team should be involved in major decisions involving 
treatment of advanced skin cancer



THANK YOU!

Todd Schlesinger, MD, FAAD

@toddschlesingermd
e:skindoc@dermandlaser.com
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