
Appendix S1 

Results of searches on clinicaltrials.gov – 17 September 2021 

All results from clinicaltrials.gov were completely assessed for eligibility after removal of 
duplicates. 

Other terms Condition/disease 
Vismodegib basal cell nevus syndrome à 7 results 
Vismodegib multiple basal cell carcinomas à 7 results, 7 duplicates 
Vismodegib basal cell carcinoma à 28 results, 6 duplicates 
GDC-0449 basal cell nevus syndrome à 6 results, 6 duplicates 
GDC-0449 multiple basal cell carcinomas à 6 results, 6 duplicates 
GDC-0449 basal cell carcinoma à 23 results, 23 duplicates 
n = 29 unique results, n=2 inclusions 

Study Inclusion or 
exclusion 

Reason 

Nivolumab With Vismodegib in 
Patients With Basal Cell Nevus 
Syndrome 

Exclusion - Study was withdrawn
- Combination therapy

Trial Comparing the Effects of 
Intermittent Vismodegib vs. PDT in 
Patients With Multiple Basal Cell 
Carcinomas

Exclusion - Completion in 2015 but no
available results

To Determine The Efficacy and 
Safety of GDC-0449 in Patients 
With Basal Cell Nevus 
Syndrome (BCNS)

Inclusion Randomized controlled trial 
comparing vismodegib 150mg daily to 
placebo in patients with BCNS 

Photodynamic Therapy 
and Vismodegib for Multiple Basal 
Cell Carcinomas

Exclusion - Completion in 2017 but no
results available

- Combination therapy
A Study of 
Two Vismodegib Regimens in 
Participants With Multiple Basal 
Cell Carcinomas

Inclusion Randomized controlled trial 
comparing two vismodegib dosing 
regimens in patients with BCNS or 
multiple BCCs. 

Safety and Efficacy of ASN-002 
Combined With a Hedgehog 
Pathway Inhibitor

Exclusion - Still recruiting
- Combination therapy

Levocarnitine in Treating Patients 
With Vismodegib-Associated
Muscle Spasms

Exclusion - Completion in 2017 but no
results available

- Does not provide answers to
our research questions

Vismodegib for Treatment
of Basal Cell Carcinoma 

Exclusion - Completion in 2013, only 3
patients enrolled, no results

- Vismodegib as neoadjuvant
therapy

Neoadjuvant Vismodegib in
Patients With Large and/or 
Recurrent Resectable Basal Cell 
Carcinoma 

Exclusion - Study status unknown
- Vismodegib as neoadjuvant

therapy 
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Study Evaluating the Interest 
of Vismodegib as Neo-adjuvant
Treatment of Basal Cell 
Carcinoma (BCC) 

Exclusion - Vismodegib as neoadjuvant
therapy
*results available

A Study Evaluating the Efficacy and 
Safety of Vismodegib (GDC-0449,
Hedgehog Pathway Inhibitor) in 
Patients With Advanced Basal Cell 
Carcinoma 

Exclusion - Outcomes focused on
response of advanced basal
cell carcinoma
*Results available, ERIVANCE
trial 

A Study Evaluating the Efficacy and 
Safety of Vismodegib (GDC-0449)
in Operable Basal Cell Carcinoma 

Exclusion - Outcomes focused on efficacy
of vismodegib on one, new,
operable, nodular BCC

- BCNS patients were excluded
*Results available

A Study to Assess the 
Effectiveness and Safety 
of Vismodegib (Erivedge®) in
Participants With Advanced Basal 
Cell Carcinoma (BCC) 

Exclusion - Completed in 2020, no results
- Outcomes focused on

response of advanced basal
cell carcinoma but did include
BCNS patients

A Study of Vismodegib With
Surgery in Participants With 
Previously Untreated Basal Cell 
Carcinoma 

Exclusion - Outcomes focused on change
in BCC and surgical defect
area at Mohs micrographic
surgery after treatment of one
BCC
*Results available

Vismodegib on Locally
Advanced Basal Cell 
Carcinoma Under Real World
Conditions

Exclusion - Study focuses on prospective
data of vismodegib for laBCC
(inappropriate for surgery or
radiotherapy) in Germany
*Results available

STEVIE: A Study of Vismodegib in
Patients With Locally Advanced or 
Metastatic Basal Cell Carcinoma 

Exclusion - Study focuses on outcomes
laBCC and mBCC.
*Results available, STEVIE trial

Vismodegib in Basal Cell 
Carcinomas (BCC)
Chemoprevention

Exclusion - Study focuses on vismodegib
as chemoprevention for
development of new BCCs in
high risk subjects

- Study was terminated due to
low enrolment

Pembrolizumab With or 
Without Vismodegib in Treating
Metastatic or Unresectable Basal 
Cell Skin Cancer 

Exclusion - Combination therapy for aBCC
- Compared pembrolizumab to

pembrolizumab+vismodegib
*Results available

Vismodegib in Treating Patients
With Basal Cell Carcinoma (BCC) 

Exclusion - Outcomes focused on change
in BCC and surgical defect
area at Mohs micrographic
surgery after treatment of one
BCC
*Results available

Study Evaluating the Efficacy of 
Oral Vismodegib in Various
Histologic Subtypes

Exclusion - Included maximum of 4 BCCs
per patient

- Outcomes focuses on efficacy
of different histological



subtypes 
*Results available 

Relationship Between 
Pharmacokinetics and Safety 
of Vismodegib - OPTIVISMO-1 

Exclusion - Still recruiting 
- Outcomes focuses on 

relationship between plasma 
concentration of vismodegib 
and occurrence of adverse 
effects 

Phase II Study of Radiation 
Therapy and Vismodegib for 
Advanced Head/Neck Basal Cell 
Carcinoma 
 

Exclusion - Combination therapy for 
laBCC of the head and neck, 
BCNS patients are excluded 
*Results available 

To Assess The Efficacy And Safety 
Of Vismodegib And Radiotherapy 
In Advanced Basal Cell 
Carcinoma 
 

Exclusion - Terminated due to low 
recruitment rate 

- Combination therapy for 
patients with high risk of 
relapse BCC in technically 
difficult areas for surgery, 
BCNS patients are excluded 

VISmodegib for ORbital and 
Periocular Basal Cell Carcinoma 
 

Exclusion - Outcome focuses on efficacy 
of one orbital/periocular aBCC 
after vismodegib and with or 
without surgery 
*results available 

Observational Study to Determine 
the Effectiveness and Safety 
of Vismodegib (Erivedge®) in 
Participants With Locally 
Advanced Basal Cell 
Carcinoma (laBCC 
 

Exclusion - No results available 
*Study focuses on prospective 
data of vismodegib for laBCC 
(inappropriate for surgery or 
radiotherapy) in Germany 

Observational Study 
of Vismodegib (Erivedge) in 
Patients Treated in Argentina 

 

Exclusion - Study focuses on prospective 
data of vismodegib for aBCC 
(inappropriate for surgery or 
radiotherapy) in Argentina 
*Results available 

A Study of Vismodegib (GDC-
0449) in Patients Treated 
With Vismodegib in a Previous 
Genentech-sponsored Phase I or II 
Cancer Study 

 

Exclusion - Outcomes focuses on adverse 
events in patients treated 
with vismodegib regardless 
for what tumour 
*Results available 

Pilot Biomarker Trial to Evaluate 
the Efficacy of Itraconazole in 
Patients w/ Basal Cell 
Carcinomas 

Exclusion - Outcomes focuses on tumor 
biomarkers in patients with 
one BCC >4mm diameter that 
would get surgically removed 

A Study of Hedgehog Pathway 
Inhibitor GDC-0449 in Patients With 
Locally Advanced or Metastatic 
Solid Tumors That Are Refractory 
to Standard Therapy or for Whom 
No Standard Therapy Exists 

Exclusion - Outcomes focuses on plasma 
concentrations of vismodegib 
in patients treated with 
vismodegib regardless for 
what tumour 
*Results available 



BCNS = basal cell nevus syndrome BCC = basal cell carcinoma laBCC = locally advanced basal cell  
carcinoma aBCC  = advanced basal cell carcinoma 

  



Other terms   Condition/disease  
Sonidegib    basal cell nevus syndrome à 4 results 
Sonidegib  multiple basal cell carcinomas à 6 results, 4 duplicates 
Sonidegib  basal cell carcinoma à 14 results, 7 duplicates 
LDE225   basal cell nevus syndrome à 4 results, 4 duplicates 
LDE225   multiple basal cell carcinomas à 6 results, 6 duplicates 
LDE225   basal cell carcinoma à 14 results, 14 duplicates 
n=13 unique results, n=2 inclusions 

Study Inclusion or 
exclusion 

Reason 

A Trial to Evaluate the Safety, 
Local Tolerability, 
Pharmacokinetics and 
Pharmacodynamics of LDE225 on 
Skin Basal Cell Carcinomas 
in Gorlin Syndrome Patients 

Inclusion Randomized vehicle-controlled trial to 
evaluate safety, tolerability, 
pharmacokinetics- and dynamics of 
topical LDE225 in patients with 
multiple BCCs and BCNS 

Efficacy, Safety and 
Pharmacokinetics of 
Oral LDE225 in Treatment of 
Patients With Nevoid Basal Cell 
Carcinoma Syndrome (NBCCS) 

Inclusion Randomized proof-of-concept dose-
ranging trial to evaluate efficacy, 
safety and pharmacokinetics of oral 
LDE225 in patients with BCNS and 
multiple basal cell carcinomas. 

 
Efficacy, Safety and Tolerability of 
Topically Applied LDE225 Cream 
(Hedgehog Pathway Inhibitor) in 
Adult Patients With Nevoid Basal 
Cell Carcinoma 
Syndrome (NBCCS) 
 

Exclusion - Withdrawn before 
participants were enrolled 

- Randomized vehicle-
controlled trial of topical 
LDE225 in patients with 
multiple BCCs and BCNS  

Pilot Study of Sonidegib and 
Buparlisib in Treating Patients With 
Advanced or Metastatic Basal 
Cell Carcinoma 

Exclusion - Combination therapy for 
patients with laBCC or mBCC 

- Terminated (business 
decision) with 10 enrollments 
*Results available 

To Evaluate the Safety, Local 
Tolerability, PK and PD 
of LDE225 on Sporadic Superficial 
and Nodular Skin Basal Cell 
Carcinomas (sBCC) 

Exclusion - Randomized vehicle-
controlled trial of topical 
LDE225 in one sporadic 
superficial or nodular BCC 

- Terminated due to insufficient 
efficacy in superficial BCC with 
the formulation and 
treatment conditions, results 
available 

Post-authorization Safety Study on 
the Long Term Safety 
of Sonidegib in Patients With 
Locally Advanced Cell Carcinoma 
 

Exclusion - Still recruiting 
- Observational study to assess 

safety of sonidegib for laBCC  

A Phase II Study of Efficacy and 
Safety in Patients With Locally 
Advanced or Metastatic Basal Cell 
Carcinoma 

Exclusion - Results focuses on outcomes 
for laBCC and mBCC patients 
*Results available, BOLT study 



Pilot LDE225 in Locally Advanced 
or Metastatic BCC + Previously Tx 
Non-LDE225 Smoothened 
Inhibitors 

Exclusion - Results focuses on outcomes 
for laBCC and mBCC patients 
*Results available 

 
Tailored Sonidegib Schedule After 
Complete Response in BCC 
 

Exclusion - Still recruiting 
- Open-label Study Improving 

Compliance and Time of 
Treatment After Obtaining 
Complete Response Through a 
Tailored Schedule 
of Sonidegib in Locally 
Advanced Basal Cell 
Carcinomas 

A Study to Evaluate 
Neoadjuvant Sonidegib Followed 
by Surgery or Imiquimod in the 
Management of Basal Cell 
Carcinoma 

Exclusion - Still recruiting 
- Sonidegib as neodjuvant 

therapy followed by surgery 
or imiquimod in aBCC 

 
Anti-PD1-antibody and Pulsed HHI 
for Advanced BCC 
 

Exclusion - Still recruiting 
- Prospective single-arm trial 

with anti-PD1 antibody and 
pulsed hedgehog pathway 
inhibitor therapy in aBCC 

An East Asian Study of LDE225 Exclusion - Open-label dose-ecalation 
study of sonidegib in 
advanced solid tumors 
*Results available 

Dose Finding and Safety of 
Oral LDE225 in Patients With 
Advanced Solid Tumors 

Exclusion - Open-label dose-ecalation 
study of sonidegib in 
advanced solid tumors 

- Completion in 2013, no results 
available 

BCNS = basal cell nevus syndrome BCC = basal cell carcinoma laBCC = locally advanced basal cell  
carcinoma aBCC  = advanced basal cell carcinoma mBCC = metastatic basal cell carcinoma 

  



 

Other terms   Condition/disease  
Saridegib   basal cell nevus syndrome à 5 results 
Saridegib  multiple basal cell carcinomas à 5 results, 5 duplicates 
Saridegib  basal cell carcinoma à 6 results, 5 duplicates 
Patidegib  basal cell nevus syndrome à 5 results, 5 duplicates 
Patidegib  multiple basal cell carcinomas à 5 results, 5 duplicates 
Patidegib  basal cell carcinoma à 6 results, 6 duplicates 
IPI-926   basal cell nevus syndrome à  5 results, 5 duplicates 
IPI-926   multiple basal cell carcinomas à 5 results, 5 duplicates 
IPI-926   basal cell carcinoma à 6 results, 6 duplicates 
n=6 unique results, n= 1 inclusions 

Study Inclusion or 
exclusion 

Reason 

Extension Study 
of Patidegib Topical Gel, 2% in 
Subjects With Gorlin 
Syndrome (Basal Cell Nevus 
Syndrome) 

Exclusion - Terminated due to low blinded 
event rate and not related to 
safety of the drug 

- No results available 

Study of Patidegib Topical Gel, 
2%, for the Reduction of Disease 
Burden of Persistently 
Developing Basal Cell Carcinomas 
(BCCs) in Subjects With Basal 
Cell Nevus Syndrome (Gorlin 
Syndrome) 

Exclusion - Completion in 2020, results not 
available 

- Randomized vehicle-controlled 
trial of patidegib topical gel for 
multiple BCC in BCNS patients 

Trial of Patidegib Gel 2%, 4%, and 
Vehicle to Decrease the Number of 
Surgically Eligible Basal 
Cell Carcinomas in Gorlin 
Syndrome Patients 

Inclusion Randomized vehicle-controlled trial that 
evaluates efficacy and safety of patidegib 
2% and 4% for multiple BCC in BCNS 
patients 

Clinical Trial of Patidegib Gel 2%, 
4%, and Vehicle Applied Once or 
Twice Daily to Decrease the GLI1 
Biomarker in Sporadic 
Nodular Basal Cell Carcinomas 

Exclusion - Outcomes focuses on a maximum 
of one or two nodular BCCs in 
patients without BCNS 

An Study of Patidegib Topical Gel, 
2%, for the Reduction of Disease 
Burden of Persistently 
Developing Basal Cell Carcinomas 
in Patients With Non-Gorlin High 
Frequency BCC 

Exclusion - Terminated due to low blinded 
event rate 

- No results available 

IPI-926 Extension Protocol for 
Continuation of Treatment With IPI-
926 

Exclusion - Oral IPI-926 extension study for 
patients experiencing clinical 
benefit from oral IPI-926 for 
chondrosarcoma or basal cell 
carcinoma 

- No results available 
 

  



Other terms   Condition/disease  
Itraconazole   basal cell nevus syndrome à 1 result 
Itraconazole  multiple basal cell carcinomas à 1 results, 1 duplicate 
Itraconazole  basal cell carcinoma à 6 results, 2 duplicates 
n=5 unique results, n= 1 inclusions 

Study Inclusion or 
exclusion 

Reason 

Open-label Trial of SUBA™-
Itraconazole (SUBA-Cap) in 
Subjects With Basal 
Cell Carcinoma Nevus 
Syndrome (BCCNS) 
 

Exclusion - Results submitted in 2020 but not 
posted on clinical trials, pending 
after review 

- Open-label study evaluating oral 
SUBA-cap in patients with at least 
one BCC and BCNS 

 
Topical Itraconazole in the 
Treatment of Basal Cell 
Carcinoma 
 

Exclusion - Completion 2019, no results 
available 

- Studies molecular effects of 
topical itraconazole on growth of 
BCCs 

 
Topical Itraconazole in Treating 
Patients With Basal Cell Cancer 
 

Inclusion Randomized vehicle-controlled trial on 
topical itraconazole in patients with at 
least 4 BCCs 

Arsenic Trioxide 
and Itraconazole in Treating 
Patients With Advanced Basal Cell 
Cancer 

Exclusion - Withdrawn due to logistics, no 
results available 

- Combination therapy for aBCC 

Use Of Oral Itraconazole In 
Patients With Locally Limited 
Basocellular Carcinoma Of Skin. 

Exclusion - Study status unknown 
- Open label trial on oral 

itraconazole prior to curative 
surgery for at least one localized 
BCC <10mm 

 

Other terms   Condition/disease  
BMS-833923   basal cell nevus syndrome à 1 result 
BMS-833923  multiple basal cell carcinomas à 2 results, 1 duplicate 
BMS-833923  basal cell carcinoma à 1 result, 1 duplicate 
n=2 unique results, n= 0 inclusions 

Study Inclusion or 
exclusion 

Reason 

Study of BMS-833923 in Two 
Specific Patients With Basal Cell 
Nevus Syndrome 

Exclusion - Completion 2017, no results 
available 

- Two patients with BCNS who 
continue to receive BMS-833923 
because of clinical benefit 

A Phase 1 Study of BMS-
833923 (XL139) in Subjects With 
Advanced or Metastatic Cancer 

Exclusion - Completion 2014, no results 
available 

- Outcomes focuses on patients 
with advanced or metastatic solid 
tumours 

 

  



Other terms   Condition/disease  
LEQ506    basal cell nevus syndrome à 0 result 
LEQ506   multiple basal cell carcinomas à 1 result  
LEQ506   basal cell carcinoma à 1 result, 1 duplicate 
n=1 unique result, n= 0 inclusions 

Study Inclusion or 
exclusion 

Reason 

A Dose Finding and Safety Study 
of Oral LEQ506 in Patients With 
Advanced Solid Tumors 

Exclusion - Completion 2015, no results 
available 

- Outcomes focuses on patients 
with advanced or metastatic solid 
tumours 

 

Other terms   Condition/disease  
TAK-441  basal cell nevus syndrome à 0 result 
TAK-441  multiple basal cell carcinomas à 0 result  
TAK-441  basal cell carcinoma à 1 result  
n=1 unique result, n= 0 inclusions 

Study Inclusion or 
exclusion 

Reason 

A Study of TAK-441 in Adult 
Patients With Advanced 
Nonhematologic Malignancies 

Exclusion - Completion 2012, no results 
available 

- Outcomes focuses on patients 
with advanced or metastatic solid 
tumours 

 

  



Results of searches on PubMed – 17 September 2021 
("HhAntag691" [Supplementary Concept]) AND "Carcinoma, Basal Cell"[Mesh] à 312 results 

N=11 duplicates, N=301 unique results, n=258 excluded after screening, n= 

N= inclusions 

1: Stratigos AJ, Sekulic A, Peris K, Bechter O, Prey S, Kaatz M, Lewis KD, 

Basset-Seguin N, Chang ALS, Dalle S, Orland AF, Licitra L, Robert C, Ulrich C, 

Hauschild A, Migden MR, Dummer R, Li S, Yoo SY, Mohan K, Coates E, Jankovic V, 

Fiaschi N, Okoye E, Bassukas ID, Loquai C, De Giorgi V, Eroglu Z, Gutzmer R, 

Ulrich J, Puig S, Seebach F, Thurston G, Weinreich DM, Yancopoulos GD, Lowy I, 

Bowler T, Fury MG. Cemiplimab in locally advanced basal cell carcinoma after 

hedgehog inhibitor therapy: an open-label, multi-centre, single-arm, phase 2 

trial. Lancet Oncol. 2021 Jun;22(6):848-857. doi: 10.1016/S1470-2045(21)00126-1. 

Epub 2021 May 14. PMID: 34000246. 

è Excluded after screening, research concerns cemiplimab (anti-PD1) treatment instead of 
hedgehog pathway inhibitor treatment 

 

2: Kahana A, Unsworth SP, Andrews CA, Chan MP, Bresler SC, Bichakjian CK, Durham 

AB, Demirci H, Elner VM, Nelson CC, Kim DS, Joseph SS, Swiecicki PL, Worden FP. 

Vismodegib for Preservation of Visual Function in Patients with Advanced 

Periocular Basal Cell Carcinoma: The VISORB Trial. Oncologist. 2021 

Jul;26(7):e1240-e1249. doi: 10.1002/onco.13820. Epub 2021 May 31. PMID: 

33988881; PMCID: PMC8265335. 

è Duplicate (clinicaltrials.gov) 

 

3: Angnardo L, Humeda Y, Alexandraki I, Wolfe CM, Cognetta AB Jr. Vismodegib as 

Eye-Sparing Neoadjuvant Treatment for Locally Advanced Periocular Basal Cell 

Carcinoma. J Drugs Dermatol. 2021 May 1;20(5):552-554. doi: 10.36849/JDD.5661. 

PMID: 33938701. 

è Excluded after screening, article concerns vismodegib as neoadjuvant treatment 

 

4: Gutzmer R, Schulze HJ, Hauschild A, Leiter U, Meier F, Haferkamp S, Ulrich C, 

Wahl RU, Berking C, Herbst R, Häckl M, Schadendorf D. Effectiveness, safety and 

utilization of vismodegib in locally advanced basal cell carcinoma under real- 



world conditions in Germany - The non-interventional study NIELS. J Eur Acad 

Dermatol Venereol. 2021 Aug;35(8):1678-1685. doi: 10.1111/jdv.17332. Epub 2021 

May 27. PMID: 33931910. 

è Duplicate (clinicaltrials.gov) 

 

5: Migden M, Farberg AS, Dummer R, Squittieri N, Hanke CW. A Review of Hedgehog 

Inhibitors Sonidegib and Vismodegib for Treatment of Advanced Basal Cell 

Carcinoma. J Drugs Dermatol. 2021 Feb 1;20(2):156-165. doi: 10.36849/JDD.5657. 

PMID: 33538567. 

è Excluded after screening, review 
 

6: Passarelli A, Galdo G, Aieta M, Fabrizio T, Villonio A, Conca R. A Vismodegib 

Experience in Elderly Patients with Basal Cell Carcinoma: Case Reports and 

Review of the Literature. Int J Mol Sci. 2020 Nov 14;21(22):8596. doi: 

10.3390/ijms21228596. PMID: 33202689; PMCID: PMC7696523.  

è Excluded after eligibility assessment, 2 case reports concerned  treatment of laBCC 
 

7: Mansour KP, O'Duffy F, Webb A, Goh M, Morrison E. About face: can Vismodegib 

change the treatment paradigm of locally advanced basal cell carcinoma? ANZ J 

Surg. 2021 Jun;91(6):1304-1306. doi: 10.1111/ans.16399. Epub 2020 Oct 22. PMID: 

33091207. 

è Excluded after screening, article concerns treatment of laBCC 
 

8: Villani A, Cinelli E, Fabbrocini G, Lallas A, Scalvenzi M. Hedgehog 

inhibitors in the treatment of advanced basal cell carcinoma: risks and 

benefits. Expert Opin Drug Saf. 2020 Dec;19(12):1585-1594. doi: 

10.1080/14740338.2020.1837773. Epub 2020 Oct 22. PMID: 33054455. 

è Excluded after screening, opinion 

 

9: Nasifoglu S, Srour J, Lill D, Seegräber M, Sattler E, Schlaak M. Vismodegib- 

Therapie bei großem Basalzellkarzinom des Mittelgesichts mit Orbitabeteiligung 

[Vismodegib therapy for a large basal cell carcinoma on the midface with orbital 

involvement]. Hautarzt. 2020 Jul;71(Suppl 1):57-59. German. doi: 

10.1007/s00105-020-04626-y. PMID: 32974719.  



è Excluded after screening, article concerns treatment of laBCC 

 

10: Campione E, Di Prete M, Lozzi F, Lanna C, Spallone G, Mazzeo M, Cosio T, 

Rapanotti C, Dika E, Gaziano R, Orlandi A, Bianchi L. High-Risk Recurrence Basal 

Cell Carcinoma: Focus on Hedgehog Pathway Inhibitors and Review of the 

Literature. Chemotherapy. 2020;65(1-2):2-10. doi: 10.1159/000509156. Epub 2020 

Aug 10. PMID: 32777789.  

è Excluded after screening, review 

 

11: Dika E, Scarfì F, Ferracin M, Broseghini E, Marcelli E, Bortolani B, 

Campione E, Riefolo M, Ricci C, Lambertini M. Basal Cell Carcinoma: A 

Comprehensive Review. Int J Mol Sci. 2020 Aug 4;21(15):5572. doi: 

10.3390/ijms21155572. PMID: 32759706; PMCID: PMC7432343.  

è Excluded after screening, review 

 

12: Susanto E, Marin Navarro A, Zhou L, Sundström A, van Bree N, Stantic M, 

Moslem M, Tailor J, Rietdijk J, Zubillaga V, Hübner JM, Weishaupt H, Wolfsberger 

J, Alafuzoff I, Nordgren A, Magnaldo T, Siesjö P, Johnsen JI, Kool M, Tammimies 

K, Darabi A, Swartling FJ, Falk A, Wilhelm M. Modeling SHH-driven 

medulloblastoma with patient iPS cell-derived neural stem cells. Proc Natl Acad 

Sci U S A. 2020 Aug 18;117(33):20127-20138. doi: 10.1073/pnas.1920521117. Epub 

2020 Aug 3. PMID: 32747535; PMCID: PMC7443968. 

è Excluded after screening, research on cell models 

 

13: Di Raimondo C, Mazzeo M, Di Prete M, Lombardo P, Silvaggio D, Del Duca E, 

Bianchi L, Spallone G. Efficacy of Vismodegib in pigmented basal cell carcinoma: 

Appearances are deceiving. Dermatol Ther. 2020 Nov;33(6):e14057. doi: 

10.1111/dth.14057. Epub 2020 Aug 18. PMID: 32713089. 

à Excluded after eligibility assessment 

 

14: Wang H, Meng Q, Ding Y, Xiong M, Zhu M, Yang Y, Su H, Gu L, Xu Y, Shi L, 

Zhou H, Zhang N. USP28 and USP25 are downregulated by Vismodegib in vitro and in 

colorectal cancer cell lines. FEBS J. 2021 Feb;288(4):1325-1342. doi: 



10.1111/febs.15461. Epub 2020 Jul 20. PMID: 32578360. 

è Excluded after screening, research on cell models 

 

15: Villani A, Costa C, Fabbrocini G, Scalvenzi M. Drug holiday regimen for 

vismodegib treatment in patients with multiple primary basal cell carcinomas. 

Dermatol Ther. 2020 Jul;33(4):e13707. doi: 10.1111/dth.13707. Epub 2020 Jun 19. 

PMID: 32472574. 

à Included after eligibility assessment 

 

16: Villani A, Cappello M, Costa C, Fabbrocini G, Scalvenzi M. Advanced basal 

cell carcinoma treated with vismodegib: impact on the lives of patients and 

their families. Clin Exp Dermatol. 2020 Dec;45(8):1044-1046. doi: 

10.1111/ced.14287. Epub 2020 Aug 26. PMID: 32415864. 

è Excluded after screening, article concerns treatment of laBCC 

 

17: Ben Ishai M, Tiosano A, Fenig E, Ben Simon G, Yassur I. Outcomes of 

Vismodegib for Periocular Locally Advanced Basal Cell Carcinoma From an Open- 

label Trial. JAMA Ophthalmol. 2020 Jul 1;138(7):749-755. doi: 

10.1001/jamaophthalmol.2020.1539. PMID: 32407451; PMCID: PMC7226292. 

è Excluded after screening, article concerns treatment of laBCC 

 

18: Cengiz FP, Kelahmetoglu O, Yildiz P, Yenigun A, Emiroglu N, Akarslan TC, 

Shbair A, Seker M, Tekce E, Onsun N. A case of multiple familial 

trichoepitelioma with malignant transformation successfully treated with 

Vismodegib. Dermatol Ther. 2020 Jul;33(4):e13569. doi: 10.1111/dth.13569. Epub 

2020 May 22. PMID: 32401420. 

è Excluded after screening, article concerns treatment of trichoepithelioma 

 

19: Valenzuela-Oñate CA, Magdaleno-Tapial J, Garcia-Legaz Martínez M, Perez- 

Pastor G, Sanchez Carazo JL. Drug holiday approach for Vismodegib treatment in 

patients with nevoid basal cell carcinoma syndrome: Three cases from real 

clinical practice. Dermatol Ther. 2020 Jul;33(4):e13540. doi: 10.1111/dth.13540. 

Epub 2020 May 27. PMID: 32385947. 



è Included after elgibility assessment 

 

20: Russo F, Provvidenziale L, Mancini V, Lazzeri L, Flori ML, Taddeucci P, 

Rubegni P. Amenorrhea secondary to vismodegib: An adverse event to consider 

especially in female patients with Gorlin-Goltz syndrome. Dermatol Ther. 2020 

Jul;33(4):e13527. doi: 10.1111/dth.13527. Epub 2020 May 26. PMID: 32383228.  

è Excluded after elgibility assessment, !"#$%&"'%(#)"('%"&%(#"**+(#&*#,(#$-$'.&*#,!"$-&/%

(#/-0#&',1"2 

 

21: Villani A, Costa C, Fabbrocini G, Cappello M, Scalvenzi M. Reply to: 

"Comparison of daily dosing vs. Monday through Friday dosing of vismodegib for 

locally advanced basal cell carcinoma (laBCC) and basal cell nevus syndrome: A 

retrospective case series". J Am Acad Dermatol. 2020 Sep;83(3):e201-e202. doi: 
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Jan;44(1):86-88. doi: 10.1111/ced.13736. Epub 2018 Aug 21. PMID: 30132948.  

è Excluded after screening, rare side effect case report 
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Epub 2018 Aug 1. PMID: 30077392. 
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82: Bernia E, Llombart B, Serra-Guillén C, Bancalari B, Nagore E, Requena C, 
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è Excluded after screening, treatment of laBCC 
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è Excluded after screening, review 
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è Excluded after screening, review 
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PMID: 30021814. 

è Excluded after screening, treatment of laBCC 
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è Excluded after screening, treatment of laBCC 
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è Excluded after screening, review 
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è Excluded after screening, treatment of laBCC 
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è Excluded after screening, erratum 
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è Excluded after screening, letter 
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è Excluded after screening, molecular research 
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è Excluded after screening, review 
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PMID: 29630158.  

è Excluded after screening, treatment of laBCC 
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96: Khalid B, Mukherjee S, Ibrahimi S, Cannon T, Gilles E, Moreau A, Razaq M. 

Switching the Smoothened Inhibitor May Have Benefit in Advanced Basal Cell 

Carcinoma. Am J Ther. 2018 May/Jun;25(3):e394-e396. doi: 
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è Excluded after screening, treatment of laBCC 
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è Excluded after eligibility assessment, only reports on laBCC 
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è Excluded after screening, adverse event treatment during vismodegib treatment of laBCC 
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è Excluded after eligibility assessment, no information on vismodegib indication 
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è Excluded after screening, rare adverse event 
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105: Girard E, Lacour A, Abi Rached H, Ramdane N, Templier C, Dziwniel V, 

Desmedt E, Le Rhun E, Mortier L. Occurrence of vismodegib-induced cramps 

(muscular spasms) in the treatment of basal cell carcinoma: A prospective study 

in 30 patients. J Am Acad Dermatol. 2018 Jun;78(6):1213-1216.e2. doi: 
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è Excluded after eligibility assessment, no specific multiple BCC/BCNS outcomes 

 

108: Kieny A, Kremer V, Scheidecker S, Lipsker D. 9q22.3 Microdeletion Syndrome 
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è Excluded after eligibility assessment  !"#$%&"'%(#)"('%"&%(#"**+(#&*#,(#$-$'.&*#,!"$-&/%

(#/-0#&',1"2 
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è Excluded after screening, rare adverse event in mBCC treated with vismodegib 
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è Excluded after screening, commentary 
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è Excluded after screening, vismodegib for laBCC 
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è Excluded after screening, dose reduction for aBCC 
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è Excluded after screening, histologic markers for aBCC response to vismodegib 
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è Excluded after eligibility assessment, discusses regrowth in laBCC cases 
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è Excluded after screening, treatment of laBCC in elderly 
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è Excluded after screening, well known adverse event, not proven in large study 
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è Excluded after screening, expert opinion on managing adverse events 
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carcinoma nevus syndrome: pooled analysis of two trials. Orphanet J Rare Dis. 
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Update to an open-label clinical trial of vismodegib as neoadjuvant before 



surgery for high-risk basal cell carcinoma (BCC). J Am Acad Dermatol. 2016 

Jul;75(1):213-5. doi: 10.1016/j.jaad.2016.02.1235. PMID: 27317518. 

è Duplicate (clinicaltrial.gov) 

 

146: Cox KF, Margo CE. Role of Vismodegib in the Management of Advanced 

Periocular Basal Cell Carcinoma. Cancer Control. 2016 Apr;23(2):133-9. doi: 

10.1177/107327481602300207. PMID: 27218790. 

è Excluded after screening, vismodegib for aBCC 

 

147: Powell EM, Stratton JS, Shendrik I, Blalock TW. Histologic Findings of 

Tumor Lysis in Advanced Basal Cell Carcinoma Treated With Vismodegib. Dermatol 

Surg. 2016 Jul;42(7):904-7. doi: 10.1097/DSS.0000000000000731. PMID: 27191782. 

è Excluded after screening, vismodegib for aBCC 

 

148: Simone PD, Schwarz JM, Strasswimmer JM. Four-year experience with 

vismodegib hedgehog inhibitor therapy. J Am Acad Dermatol. 2016 

Jun;74(6):1264-5. doi: 10.1016/j.jaad.2015.12.035. PMID: 27185433. 

è Excluded after screening, vismodegib for laBCC 

 

149: Guo D, Kossintseva I, Leitenberger J. Neoadjuvant Vismodegib Before Mohs: 

Lack of Tissue Sparing and Squamous Differentiation of Basal Cell Carcinoma in a 

Patient With Chronic Lymphocytic Leukemia. Dermatol Surg. 2016 Jun;42(6):780-3. 

doi: 10.1097/DSS.0000000000000716. PMID: 27153042. 

è Excluded after screening, neoadjuvant vismodegib for laBCC 

 

150: Kirkpatrick E, Dobriansky D, Scurry J. Gorlin Syndrome, Vulvar Basal Cell 

Carcinomas, Vismodegib, and Lichen Sclerosus: From the ISSVD Case Consultation 

Committee. J Low Genit Tract Dis. 2016 Jul;20(3):e40-1. doi: 

10.1097/LGT.0000000000000209. PMID: 27105331.  

è Excluded after eligibility assessment !"#$%&"'%(#)"('%"&%(#"**+(#&*#,(#$-$'.&*#,!"$-&/%

(#/-0#&',1"2 

 

151: Jacobsen AA, Aldahan AS, Hughes OB, Shah VV, Strasswimmer J. Hedgehog 



Pathway Inhibitor Therapy for Locally Advanced and Metastatic Basal Cell 

Carcinoma: A Systematic Review and Pooled Analysis of Interventional Studies. 

JAMA Dermatol. 2016 Jul 1;152(7):816-24. doi: 10.1001/jamadermatol.2016.0780. 

PMID: 27096888. 

è Excluded after screening, review 

 

152: Wiznia LE, Federman DG. Treatment of Basal Cell Carcinoma in the Elderly: 

What Nondermatologists Need to Know. Am J Med. 2016 Jul;129(7):655-60. doi: 

10.1016/j.amjmed.2016.03.003. Epub 2016 Apr 1. PMID: 27046242. 

è Excluded after screening, review 

 

153: Bonilla X, Parmentier L, King B, Bezrukov F, Kaya G, Zoete V, Seplyarskiy 

VB, Sharpe HJ, McKee T, Letourneau A, Ribaux PG, Popadin K, Basset-Seguin N, Ben 

Chaabene R, Santoni FA, Andrianova MA, Guipponi M, Garieri M, Verdan C, 

Grosdemange K, Sumara O, Eilers M, Aifantis I, Michielin O, de Sauvage FJ, 

Antonarakis SE, Nikolaev SI. Genomic analysis identifies new drivers and 

progression pathways in skin basal cell carcinoma. Nat Genet. 2016 

Apr;48(4):398-406. doi: 10.1038/ng.3525. Epub 2016 Mar 7. PMID: 26950094. 

è Excluded after screening, molecular research 

 

154: Li C, Athar M. Ionizing Radiation Exposure and Basal Cell Carcinoma 

Pathogenesis. Radiat Res. 2016 Mar;185(3):217-28. doi: 10.1667/RR4284.S1. Epub 

2016 Mar 1. PMID: 26930381; PMCID: PMC4821498. 

è Excluded after screening, commentary/review 

 

155: Sekulic A, Von Hoff D. Hedgehog Pathway Inhibition. Cell. 2016 Feb 

25;164(5):831. doi: 10.1016/j.cell.2016.02.021. PMID: 26919418. 

è Excluded after screening, short communication 

 

156: Mohan SV, Chang J, Li S, Henry AS, Wood DJ, Chang AL. Increased Risk of 

Cutaneous Squamous Cell Carcinoma After Vismodegib Therapy for Basal Cell 

Carcinoma. JAMA Dermatol. 2016 May 1;152(5):527-32. doi: 

10.1001/jamadermatol.2015.4330. PMID: 26914338. 



è Excluded after screening, adverse event association not confirmed in large study 

 

157: Khoo AB, Ali FR, Lear JT. Defining locally advanced basal cell carcinoma 

and integrating smoothened inhibitors into clinical practice. Curr Opin Oncol. 

2016 Mar;28(2):180-4. doi: 10.1097/CCO.0000000000000259. PMID: 26780190. 

è Excluded after screening, laBCC 
 

158: Feinstein EG, Zhou M, Setabutr P. Enlarging Multiple Neoplastic Skin 

Growths. JAMA Ophthalmol. 2016 Mar;134(3):337-8. doi: 

10.1001/jamaophthalmol.2015.3600. PMID: 26767432. 

è Excluded after screening, clinical challenge 

 

159: Maul LV, Kähler KC, Hauschild A. Effective and Tolerable Treatment of 

Advanced Basal Cell Carcinoma With Vismodegib Despite Renal Insufficiency. JAMA 

Dermatol. 2016 Dec 1;152(12):1387-1388. doi: 10.1001/jamadermatol.2015.4592. 

PMID: 26720040. 

è Excluded after screening, report on aBCC 

 

160: Wahid M, Jawed A, Mandal RK, Dar SA, Khan S, Akhter N, Haque S. Vismodegib, 

itraconazole and sonidegib as hedgehog pathway inhibitors and their relative 

competencies in the treatment of basal cell carcinomas. Crit Rev Oncol Hematol. 

2016 Feb;98:235-41. doi: 10.1016/j.critrevonc.2015.11.006. Epub 2015 Nov 21. 

PMID: 26614022. 

è Excluded after screening, review 

 

161: Sand M, Bechara FG, Gambichler T, Sand D, Friedländer MR, Bromba M, 

Schnabel R, Hessam S. Next-generation sequencing of the basal cell carcinoma 

miRNome and a description of novel microRNA candidates under neoadjuvant 

vismodegib therapy: an integrative molecular and surgical case study. Ann Oncol. 

2016 Feb;27(2):332-8. doi: 10.1093/annonc/mdv551. Epub 2015 Nov 16. PMID: 

26578727. 

è Excluded after screening, molecular study 

 



162: Rudnick EW, Thareja S, Cherpelis B. Oral therapy for nonmelanoma skin 

cancer in patients with advanced disease and large tumor burden: a review of the 

literature with focus on a new generation of targeted therapies. Int J Dermatol. 

2016 Mar;55(3):249-58; quiz 256, 258. doi: 10.1111/ijd.12961. Epub 2015 Nov 13. 

PMID: 26566923. 

è Excluded after screening, review 

 

163: Danial C, Sarin KY, Oro AE, Chang AL. An Investigator-Initiated Open-Label 

Trial of Sonidegib in Advanced Basal Cell Carcinoma Patients Resistant to 

Vismodegib. Clin Cancer Res. 2016 Mar 15;22(6):1325-9. doi: 

10.1158/1078-0432.CCR-15-1588. Epub 2015 Nov 6. PMID: 26546616; PMCID: 

PMC4794361. 

è Excluded after screening, sonidegib for aBCC 

 

164: Schmidt C. Targeted Therapy Makes Inroads in Medulloblastoma. J Natl Cancer 

Inst. 2015 Nov 4;107(11):djv353. doi: 10.1093/jnci/djv353. PMID: 26538622. 

è Excluded after screening, treatment for medulloblastoma 

 

165: Yang X, Dinehart SM. Intermittent Vismodegib Therapy in Basal Cell Nevus 

Syndrome. JAMA Dermatol. 2016 Feb;152(2):223-4. doi: 

10.1001/jamadermatol.2015.3210. PMID: 26509945. 

 

è Included after eligibility assessment  

 

166: Rajan N, Brown S, Ward S, Hainsworth P, Hodgkinson P, Pieniazek P, Husain 

A, Plummer R. Mesenteric cysts in naevoid basal cell carcinoma syndrome: a mimic 

of metastatic disease. Br J Dermatol. 2016 Mar;174(3):684-5. doi: 

10.1111/bjd.14224. Epub 2015 Dec 14. PMID: 26473628; PMCID: PMC4832287. 

è Excluded after screening, rare symptom of BCNS. 

 

167: Huizenga T, Newsom E, Fakhouri T, Kado J. New-Onset Congestive Heart 

Failure in a Patient on Vismodegib. Dermatol Surg. 2015 Nov;41(11):1329-32. doi: 

10.1097/DSS.0000000000000444. PMID: 26458043. 



è Excluded after screening, rare adverse event in vismodegib 

 

168: Schulze B, Meissner M, Ghanaati S, Burck I, Rödel C, Balermpas P. Hedgehog 

pathway inhibitor in combination with radiation therapy for basal cell 

carcinomas of the head and neck : First clinical experience with vismodegib for 

locally advanced disease. Strahlenther Onkol. 2016 Jan;192(1):25-31. doi: 

10.1007/s00066-015-0902-7. Epub 2015 Oct 8. PMID: 26449347. 

è Excluded after screening, vismodegib combination with radiation therapy 

 

169: Piérard-Franchimont C, Hermanns-Lê T, Paquet P, Herfs M, Delvenne P, 

Piérard GE. Hedgehog- and mTOR-targeted therapies for advanced basal cell 

carcinomas. Future Oncol. 2015 Nov;11(22):2997-3002. doi: 10.2217/fon.15.181. 

Epub 2015 Oct 5. PMID: 26437034. 

è Excluded after screening, review 

 

170: Le Moigne M, Saint-Jean M, Jirka A, Quéreux G, Peuvrel L, Brocard A, 

Gaultier A, Khammari A, Darmaun D, Dréno B. Dysgeusia and weight loss under 

treatment with vismodegib: benefit of nutritional management. Support Care 

Cancer. 2016 Apr;24(4):1689-95. doi: 10.1007/s00520-015-2932-1. Epub 2015 Sep 

29. PMID: 26416491. 

è Excluded after eligibility assessment, vismodegib for aBCC 

 

171: Papastefanou VP, René C. Secondary Resistance to Vismodegib After Initial 

Successful Treatment of Extensive Recurrent Periocular Basal Cell Carcinoma with 

Orbital Invasion. Ophthalmic Plast Reconstr Surg. 2017 May/Jun;33(3S Suppl 

1):S68-S70. doi: 10.1097/IOP.0000000000000565. PMID: 26398246. 

è Excluded after screening, resistance in laBCC 

 

172: Viscusi KS, Hanke CW. Vismodegib for Locally Advanced Basal Cell Carcinoma: 

Descriptive Analysis of a Case Series and Comparison to the Literature. J Drugs 

Dermatol. 2015 Sep;14(9):956-62. PMID: 26355613. 

è Excluded after screening, vismodegib for laBCC 

 



173: Ransohoff KJ, Tang JY, Sarin KY. Squamous Change in Basal-Cell Carcinoma 

with Drug Resistance. N Engl J Med. 2015 Sep 10;373(11):1079-82. doi: 

10.1056/NEJMc1504261. PMID: 26352826. 

è Excluded after screening, vismodegib for laBCC 

 

174: Tauber G, Pavlovsky L, Fenig E, Hodak E. Vismodegib for radiation-induced 

multiple basal cell carcinomas (BCCs) of the scalp. J Am Acad Dermatol. 2015 

Nov;73(5):799-801. doi: 10.1016/j.jaad.2015.07.016. Epub 2015 Aug 25. PMID: 

26320385. 

è Included after eligibility assessment, vismodegib for multiple radiation-induced BCCs 

 

175: Savoia P, Cremona O, Fava P. New Perspectives in the Pharmacological 

Treatment of Non-Melanoma Skin Cancer. Curr Drug Targets. 2016;17(3):353-74. 

doi: 10.2174/1389450116666150806123717. PMID: 26245477. 

è Excluded after screening, review 

 

176: Ally MS, Tang JY, Lindgren J, Acosta-Raphael M, Rezaee M, Chanana AM, 

Epstein EH Jr. Effect of Calcium Channel Blockade on Vismodegib-Induced Muscle 

Cramps. JAMA Dermatol. 2015 Oct;151(10):1132-4. doi: 

10.1001/jamadermatol.2015.1937. PMID: 26200175. 

è Excluded after eligibility assessment, concerns adverse effect treatment 

 

177: Zhao X, Ponomaryov T, Ornell KJ, Zhou P, Dabral SK, Pak E, Li W, Atwood SX, 

Whitson RJ, Chang AL, Li J, Oro AE, Chan JA, Kelleher JF, Segal RA. RAS/MAPK 

Activation Drives Resistance to Smo Inhibition, Metastasis, and Tumor Evolution 

in Shh Pathway-Dependent Tumors. Cancer Res. 2015 Sep 1;75(17):3623-35. doi: 

10.1158/0008-5472.CAN-14-2999-T. Epub 2015 Jun 30. PMID: 26130651; PMCID: 

PMC4558230. 

è Excluded after screening, molecular research 

 

178: Fosko SW, Chu MB, Mattox AR, Richart JM, Burkemper NM, Slutsky JB. 

Lichenoid reaction as a potential immune response marker of intratreatment 

histological response during successful vismodegib treatment for a giant basal 



cell carcinoma. Dermatol Ther. 2015 Nov-Dec;28(6):359-62. doi: 

10.1111/dth.12260. Epub 2015 Jun 25. PMID: 26114264. 

è Excluded after screening, vismodegib for laBCC 

 

179: Soura E, Chasapi V, Stratigos AJ. Pharmacologic treatment options for 

advanced epithelial skin cancer. Expert Opin Pharmacother. 2015;16(10):1479-93. 

doi: 10.1517/14656566.2015.1052743. Epub 2015 Jun 1. PMID: 26027692. 

è Excluded after screening, review 

 

180: Lepesant P, Crinquette M, Alkeraye S, Mirabel X, Dziwniel V, Cribier B, 

Mortier L. Vismodegib induces significant clinical response in locally advanced 

trichoblastic carcinoma. Br J Dermatol. 2015 Oct;173(4):1059-62. doi: 

10.1111/bjd.13919. Epub 2015 Aug 27. PMID: 25998864. 

è Excluded after screening, treatment  for different disease 

 

181: Basset-Seguin N, Hauschild A, Grob JJ, Kunstfeld R, Dréno B, Mortier L, 

Ascierto PA, Licitra L, Dutriaux C, Thomas L, Jouary T, Meyer N, Guillot B, 

Dummer R, Fife K, Ernst DS, Williams S, Fittipaldo A, Xynos I, Hansson J. 

Vismodegib in patients with advanced basal cell carcinoma (STEVIE): a pre- 

planned interim analysis of an international, open-label trial. Lancet Oncol. 

2015 Jun;16(6):729-36. doi: 10.1016/S1470-2045(15)70198-1. Epub 2015 May 13. 

PMID: 25981813. 

è Excluded after eligibility assessment, no reported outcome of multiple BCC/BCNS 

 

182: Sekulic A, Migden MR, Lewis K, Hainsworth JD, Solomon JA, Yoo S, Arron ST, 

Friedlander PA, Marmur E, Rudin CM, Chang AL, Dirix L, Hou J, Yue H, Hauschild 

A; ERIVANCE BCC investigators. Pivotal ERIVANCE basal cell carcinoma (BCC) 

study: 12-month update of efficacy and safety of vismodegib in advanced BCC. J 

Am Acad Dermatol. 2015 Jun;72(6):1021-6.e8. doi: 10.1016/j.jaad.2015.03.021. 

PMID: 25981002.  

è Excluded after eligibility assessment, no reported outcome of multiple BCC/BCNS 

 

183: Fernandez A. Dermatology update: The dawn of targeted treatment. Cleve Clin 



J Med. 2015 May;82(5):309-20. doi: 10.3949/ccjm.82gr.15002. PMID: 25973879. 

è Excluded after screening, review 

 

184: Calzavara Pinton P, Licitra L, Peris K, Santoro A, Ascierto PA. Vismodegib 

in the treatment of basal cell carcinoma: indications for clinical practice. 

Future Oncol. 2015;11(9):1429-35. doi: 10.2217/fon.15.20. PMID: 25952787. 

è  Excluded after eligibility assessment, does not report new outcomes 

 

185: Ozgur OK, Yin V, Chou E, Ball S, Kies M, William WN, Migden M, Thuro BA, 

Esmaeli B. Hedgehog Pathway Inhibition for Locally Advanced Periocular Basal 

Cell Carcinoma and Basal Cell Nevus Syndrome. Am J Ophthalmol. 2015 

Aug;160(2):220-227.e2. doi: 10.1016/j.ajo.2015.04.040. Epub 2015 Apr 30. PMID: 

25935097. 

è Excluded after eligibility assessment, 2 patients with multiple bcc !"#$%&"'%(#)"('%"&%

(#"**+(#&*#,(#$-$'.&*#,!"$-&/%(#/-0#&',1"2 

 

186: Sofen H, Gross KG, Goldberg LH, Sharata H, Hamilton TK, Egbert B, Lyons B, 

Hou J, Caro I. A phase II, multicenter, open-label, 3-cohort trial evaluating 

the efficacy and safety of vismodegib in operable basal cell carcinoma. J Am 

Acad Dermatol. 2015 Jul;73(1):99-105.e1. doi: 10.1016/j.jaad.2015.03.013. Epub 

2015 Apr 24. PMID: 25913533. 

è Duplicate (clinicaltrials.gov) 
 

187: Andersen RM, Lei U. A massive neglected giant basal cell carcinoma in a 

schizophrenic patient treated successfully with vismodegib. J Dermatolog Treat. 

2015;26(6):575-6. doi: 10.3109/09546634.2015.1034073. Epub 2015 Apr 24. PMID: 

25909367. 

è Excluded after screening, laBCC treatment 

 

188: Pollom EL, Bui TT, Chang AL, Colevas AD, Hara WY. Concurrent Vismodegib and 

Radiotherapy for Recurrent, Advanced Basal Cell Carcinoma. JAMA Dermatol. 2015 

Sep;151(9):998-1001. doi: 10.1001/jamadermatol.2015.0326. PMID: 25874733. 

è Excluded after screening, aBCC combination treatment 



 

189: Otsuka A, Levesque MP, Dummer R, Kabashima K. Hedgehog signaling in basal 

cell carcinoma. J Dermatol Sci. 2015 May;78(2):95-100. doi: 

10.1016/j.jdermsci.2015.02.007. Epub 2015 Feb 23. PMID: 25766766. 

è Excluded after screening, review 
 

190: Atwood SX, Sarin KY, Whitson RJ, Li JR, Kim G, Rezaee M, Ally MS, Kim J, 

Yao C, Chang AL, Oro AE, Tang JY. Smoothened variants explain the majority of 

drug resistance in basal cell carcinoma. Cancer Cell. 2015 Mar 9;27(3):342-53. 

doi: 10.1016/j.ccell.2015.02.002. PMID: 25759020; PMCID: PMC4357167. 

è Excluded after screening, molecular research 

 

191: Sharpe HJ, Pau G, Dijkgraaf GJ, Basset-Seguin N, Modrusan Z, Januario T, 

Tsui V, Durham AB, Dlugosz AA, Haverty PM, Bourgon R, Tang JY, Sarin KY, Dirix 

L, Fisher DC, Rudin CM, Sofen H, Migden MR, Yauch RL, de Sauvage FJ. Genomic 

analysis of smoothened inhibitor resistance in basal cell carcinoma. Cancer 

Cell. 2015 Mar 9;27(3):327-41. doi: 10.1016/j.ccell.2015.02.001. PMID: 25759019; 

PMCID: PMC5675004.  

è Excluded after screening, molecular research 

 

192: Ridky TW, Cotsarelis G. Vismodegib resistance in basal cell carcinoma: not 

a smooth fit. Cancer Cell. 2015 Mar 9;27(3):315-6. doi: 

10.1016/j.ccell.2015.02.009. PMID: 25759014. 

è Excluded after screening, commentary 

 

193: Ojevwe FO, Ojevwe CD, Zacny JP, Dudek AZ, Lin A, Kohlitz P. Treatment of 

multiple unresectable basal cell carcinomas from Gorlin-Goltz syndrome: a case 

report. Anticancer Res. 2015 Mar;35(3):1777-81. PMID: 25750342. 

è Excluded after eligibility assessment, case report multiple BCCs in BCNS treated with 

vismodegib !"#$%&"'%(#)"('%"&%(#"**+(#&*#,(#$-$'.&*#,!"$-&/%(#/-0#&',1"2 
 

194: Alcalay J, Tauber G, Fenig E, Hodak E. Vismodegib as a neoadjuvant 

treatment to Mohs surgery for aggressive basal cell carcinoma. J Drugs Dermatol. 



2015 Mar;14(3):219-23. PMID: 25738842. 

è Excluded after screening, vismodegib as neoadjuvant for aBCC 

 

195: Umanoff N, Sarbib K, Mulvaney M, Iorizzo L. Vismodegib for the treatment of 

aggressive basal cell carcinoma in a patient unable to swallow pills. Dermatol 

Surg. 2015 Mar;41(3):433-5. doi: 10.1097/DSS.0000000000000299. PMID: 25738448. 

è Excluded after screening, vismodegib for laBCC 

 

196: Vismodegib (ERIVEDGE°) In basal cell carcinoma: too many unknowns. 

Prescrire Int. 2015 Jan;24(156):11-4. PMID: 25729822. 

è Excluded after screening, commentary 

 

197: Foley P. Current landscape for treatment of advanced basal cell carcinoma. 

Australas J Dermatol. 2015 Mar;56 Suppl 1:1-7. doi: 10.1111/ajd.12319. PMID: 

25715811. 

è Excluded after screening, review 

 

198: Amici JM, Beylot-Barry M. Carcinomes basocellulaires localement avancés: 

intérêt de traitements combinés, alternatifs à la chirurgie [Locally advanced 

basal-cell carcinoma: Combined alternative treatments beyond surgery]. Ann Chir 

Plast Esthet. 2015 Aug;60(4):321-5. French. doi: 10.1016/j.anplas.2015.01.002. 

Epub 2015 Feb 20. PMID: 25708732. 

è Excluded after screening, review and combination treatment 

 

199: Raleigh DR, Algazi A, Arron ST, Neuhaus IM, Yom SS. Induction Hedgehog 

pathway inhibition followed by combined-modality radiotherapy for basal cell 

carcinoma. Br J Dermatol. 2015 Aug;173(2):544-6. doi: 10.1111/bjd.13748. Epub 

2015 Jun 11. PMID: 25702621. 

è Excluded after screening, treatment of laBCC with combination therapy 

 

200: Ching JA, Curtis HL, Braue JA, Kudchadkar RR, Mendoza TI, Messina JL, Cruse 

CW, Smith DJ Jr, Harrington MA. The impact of neoadjuvant hedgehog inhibitor 

therapy on the surgical treatment of extensive basal cell carcinoma. Ann Plast 



Surg. 2015 Jun;74 Suppl 4:S193-7. doi: 10.1097/SAP.0000000000000452. PMID: 

25695449. 

è Excluded after screening, neoadjuvant vismodegib 
 

201: Erdem GU, Sendur MA, Ozdemir NY, Yazıcı O, Zengin N. A comprehensive review 

of the role of the hedgehog pathway and vismodegib in the management of basal 

cell carcinoma. Curr Med Res Opin. 2015 Apr;31(4):743-56. doi: 

10.1185/03007995.2015.1018988. Epub 2015 Mar 17. PMID: 25690490. 

è Excluded after screening, review 

 

202: Peris K, Licitra L, Ascierto PA, Corvò R, Simonacci M, Picciotto F, Gualdi 

G, Pellacani G, Santoro A. Identifying locally advanced basal cell carcinoma 

eligible for treatment with vismodegib: an expert panel consensus. Future Oncol. 

2015;11(4):703-12. doi: 10.2217/fon.14.281. PMID: 25686123. 

è Excluded after screening, concerns laBCC 

 

203: Demirci H, Worden F, Nelson CC, Elner VM, Kahana A. Efficacy of Vismodegib 

(Erivedge) for Basal Cell Carcinoma Involving the Orbit and Periocular Area. 

Ophthalmic Plast Reconstr Surg. 2015 Nov-Dec;31(6):463-6. doi: 

10.1097/IOP.0000000000000388. PMID: 25675162; PMCID: PMC4564370. 

è Excluded after screening, concerns laBCC 

 

204: Puig S, Berrocal A. Management of high-risk and advanced basal cell 

carcinoma. Clin Transl Oncol. 2015 Jul;17(7):497-503. doi: 

10.1007/s12094-014-1272-9. Epub 2015 Feb 3. PMID: 25643667; PMCID: PMC4495248. 

è Excluded after screening, review 

 

205: Poulalhon N, Dalle S, Balme B, Thomas L. Fast-growing cutaneous squamous 

cell carcinoma in a patient treated with vismodegib. Dermatology. 

2015;230(2):101-4. doi: 10.1159/000368350. Epub 2015 Jan 24. PMID: 25633488. 

è Excluded after screening, case report on known reported adverse event 

 

206: Otsuka A, Dreier J, Cheng PF, Nägeli M, Lehmann H, Felderer L, Frew IJ, 



Matsushita S, Levesque MP, Dummer R. Hedgehog pathway inhibitors promote 

adaptive immune responses in basal cell carcinoma. Clin Cancer Res. 2015 Mar 

15;21(6):1289-97. doi: 10.1158/1078-0432.CCR-14-2110. Epub 2015 Jan 15. PMID: 

25593302. 

è Excluded after screening, research on immune markers 

 

207: Mizuochi H, Fujii K, Shiohama T, Uchikawa H, Shimojo N. Hedgehog signaling 

is synergistically enhanced by nutritional deprivation and ligand stimulation in 

human fibroblasts of Gorlin syndrome. Biochem Biophys Res Commun. 2015 Feb 

13;457(3):318-23. doi: 10.1016/j.bbrc.2014.12.108. Epub 2015 Jan 7. PMID: 

25576868. 

è Excluded after screening, cell research 
 

208: Alkeraye S, Maire C, Desmedt E, Templier C, Mortier L. Persistent alopecia 

induced by vismodegib. Br J Dermatol. 2015 Jun;172(6):1671-1672. doi: 

10.1111/bjd.13630. Epub 2015 Apr 1. PMID: 25546344. 

è Excluded after screening, report on known adverse event 

 

209: Ferguson JS, Hannam S, Toholka R, Chong AH, Magee J, Foley P. Hair loss and 

Hedgehog inhibitors: a class effect? Br J Dermatol. 2015 Jul;173(1):262-4. doi: 

10.1111/bjd.13619. Epub 2015 May 12. PMID: 25523648. 

è Excluded after screening, report on known adverse event 

 

210: Reinders MG, Brinkhuizen T, Soetekouw PM, Kelleners-Smeets NW, Hamid MA, 

Mosterd K. Epidermal cyst formation and hyperkeratosis in a patient treated with 

vismodegib for locally advanced Basal cell carcinoma. Acta Derm Venereol. 2015 

May;95(5):618-9. doi: 10.2340/00015555-2020. PMID: 25425396. 

è Excluded after screening, report on laBCC 

 

211: Cusack CA, Nijhawan R, Miller B, Henien M, Malat G, Doyle A, Abdelmalek M. 

Vismodegib for locally advanced basal cell carcinoma in a heart transplant 

patient. JAMA Dermatol. 2015 Jan;151(1):70-2. doi: 

10.1001/jamadermatol.2014.1894. PMID: 25337679. 



è Excluded after screening, laBCC case 

 

212: Pricl S, Cortelazzi B, Dal Col V, Marson D, Laurini E, Fermeglia M, Licitra 

L, Pilotti S, Bossi P, Perrone F. Smoothened (SMO) receptor mutations dictate 

resistance to vismodegib in basal cell carcinoma. Mol Oncol. 2015 

Feb;9(2):389-97. doi: 10.1016/j.molonc.2014.09.003. Epub 2014 Sep 26. PMID: 

25306392; PMCID: PMC5528667.  

è Excluded after screening, molecular research on resistance 

 

213: Sligh JE Jr. New therapeutic options for actinic keratosis and basal cell 

carcinoma. Semin Cutan Med Surg. 2014 Jun;33(4 Suppl):S76-80. doi: 

10.12788/j.sder.0100. PMID: 25268601. 

è Excluded after screening, review 

 

214: DiBaise M. Attacking the hedgehog pathway: video game or novel skin cancer 

therapy? JAAPA. 2014 Oct;27(10):52-3. doi: 10.1097/01.JAA.0000451867.56072.e6. 

PMID: 25251656. 

è Excluded after screening, short update 

 

215: O'Kane GM, Lyons T, McDonald I, Mulligan N, Moloney FJ, Murray D, Kelly CM. 

Vismodegib in the treatment of advanced BCC. Ir Med J. 2014 Jul- 

Aug;107(7):215-6. PMID: 25226719. 

è Excluded after screening, case of laBCC 

 

216: Falto-Aizpurua L, Griffith RD, Abyaneh MY, Nouri K. Cells to surgery quiz: 

October 2014. J Invest Dermatol. 2014 Oct;134(10):1-2. doi: 

10.1038/jid.2014.337. PMID: 25219654. 

è Excluded after screening, photo quiz 

 

217: Zutt M, Mazur F, Bergmann M, Lemke AJ, Kaune KM. Erfolgreiche Therapie 

eines metastasierten Basalzellkarzinoms mit Vismodegib [Successful therapy of 

metastatic basal cell carcinoma with vismodegib]. Hautarzt. 2014 

Nov;65(11):974-7. German. doi: 10.1007/s00105-014-3503-y. PMID: 25217085. 



è Excluded after screening, vismodegib for mBCC 

 

218: Brinkhuizen T, Reinders MG, van Geel M, Hendriksen AJ, Paulussen AD, 

Winnepenninckx VJ, Keymeulen KB, Soetekouw PM, van Steensel MA, Mosterd K. 

Acquired resistance to the Hedgehog pathway inhibitor vismodegib due to 

smoothened mutations in treatment of locally advanced basal cell carcinoma. J Am 

Acad Dermatol. 2014 Nov;71(5):1005-8. doi: 10.1016/j.jaad.2014.08.001. Epub 2014 

Sep 4. PMID: 25199678. 

è Excluded after screening, resistance in laBCC treated with vismodegib 

 

219: Sehgal VN, Chatterjee K, Pandhi D, Khurana A. Basal cell carcinoma: 

pathophysiology. Skinmed. 2014 May-Jun;12(3):176-81. PMID: 25134314. 

è Excluded after screening, review 

 

220: Meani RE, Lim SW, Chang AL, Kelly JW. Emergence of chemoresistance in a 

metastatic basal cell carcinoma patient after complete response to hedgehog 

pathway inhibitor vismodegib (GDC-0449). Australas J Dermatol. 2014 

Aug;55(3):218-21. doi: 10.1111/ajd.12196. PMID: 25117162. 

è Excluded after screening, resistance in mBCC treated with vismodegib 

 

221: Mohan SV, Chang AL. Precision medicine and precision therapeutics: hedgehog 

signaling pathway, basal cell carcinoma and beyond. Semin Cutan Med Surg. 2014 

Jun;33(2):68-71. doi: 10.12788/j.sder.0082. PMID: 25085664. 

è Excluded after screening, review 

 

222: Richey JD, Graham TA, Katona T, Travers JB. Development of trichodysplasia 

spinulosa: case report of a patient with Gorlin syndrome treated with 

vismodegib. JAMA Dermatol. 2014 Sep;150(9):1016-8. doi: 

10.1001/jamadermatol.2013.9322. PMID: 25054782. 

à Excluded after eligibility assessment, does not describe BCC outcomes with vismodegib 

 

223: Kaehler KC, Gutzmer R, Egberts F, Hauschild A. Regression of a basal cell 

carcinoma infiltrating the brain after vismodegib therapy. J Dtsch Dermatol Ges. 



2014 Oct;12(10):906-7. doi: 10.1111/ddg.12342. Epub 2014 Jul 17. PMID: 25041591. 

è Excluded after screening, aBCC treated with vismodegib 

 

224: Ash MM, Jolly PS. Cholestatic hepatic injury associated with vismodegib, 

aspirin, and naproxen use: a case study and review of vismodegib safety. Int J 

Dermatol. 2015 Mar;54(3):370-4. doi: 10.1111/ijd.12543. Epub 2014 Jul 11. PMID: 

25039741. 

è Excluded after screening, case report hepatotoxicity 

 

225: Lyons TG, O'Kane GM, Kelly CM. Efficacy and safety of vismodegib : a new 

therapeutic agent in the treatment of basal cell carcinoma. Expert Opin Drug 

Saf. 2014 Aug;13(8):1125-32. doi: 10.1517/14740338.2014.939952. PMID: 25033383. 

è Excluded after screening, review 
 

226: Dreno B, Basset-Seguin N, Caro I, Yue H, Schadendorf D. Clinical benefit 

assessment of vismodegib therapy in patients with advanced basal cell carcinoma. 

Oncologist. 2014 Aug;19(8):790-6. doi: 10.1634/theoncologist.2014-0003. Epub 

2014 Jul 7. PMID: 25001266; PMCID: PMC4122481. 

è Excluded after screening, clinical benefit of aBCCs treated in ERIVANCE trial 

 

227: Atwood SX, Whitson RJ, Oro AE. Advanced treatment for basal cell 

carcinomas. Cold Spring Harb Perspect Med. 2014 Jul 1;4(7):a013581. doi: 

10.1101/cshperspect.a013581. PMID: 24985127; PMCID: PMC4066644. 

è Excluded after screening, review 

 

228: Saintes C, Saint-Jean M, Brocard A, Peuvrel L, Renaut JJ, Khammari A, 

Quéreux G, Dréno B. Development of squamous cell carcinoma into basal cell 

carcinoma under treatment with Vismodegib. J Eur Acad Dermatol Venereol. 2015 

May;29(5):1006-9. doi: 10.1111/jdv.12526. Epub 2014 Jul 1. PMID: 24980899. 

è Excluded after screening, well-known adverse event not confirmed in large cohort 

 

229: Berking C, Hauschild A, Kölbl O, Mast G, Gutzmer R. Basal cell carcinoma- 

treatments for the commonest skin cancer. Dtsch Arztebl Int. 2014 May 



30;111(22):389-95. doi: 10.3238/arztebl.2014.0389. PMID: 24980564; PMCID: 

PMC4078227. 

è Excluded after screening, review 

 

230: Peris K, Tambone S, Kostaki D, Varrassi E, Fargnoli MC. Treatments of 

advanced basal cell carcinoma: a review of the literature. G Ital Dermatol 

Venereol. 2016 Feb;151(1):77-86. Epub 2014 Jun 30. PMID: 24975948.  

è Excluded after screening, review 

 

231: Dessinioti C, Plaka M, Stratigos AJ. Vismodegib for the treatment of basal 

cell carcinoma: results and implications of the ERIVANCE BCC trial. Future 

Oncol. 2014 May;10(6):927-36. doi: 10.2217/fon.14.50. PMID: 24941979.  

è Excluded after screening, opinion 

 

232: Martín-Gorgojo A, Pastushenko I. New perspectives in the management of 

basal cell carcinoma. Actas Dermosifiliogr. 2014 Nov;105(9):874-5. English, 

Spanish. doi: 10.1016/j.ad.2014.04.007. Epub 2014 Jun 14. PMID: 24934656.  

è Excluded after screening, review 

 

233: Ally MS, Aasi S, Wysong A, Teng C, Anderson E, Bailey-Healy I, Oro A, Kim 

J, Chang AL, Tang JY. An investigator-initiated open-label clinical trial of 

vismodegib as a neoadjuvant to surgery for high-risk basal cell carcinoma. J Am 

Acad Dermatol. 2014 Nov;71(5):904-911.e1. doi: 10.1016/j.jaad.2014.05.020. Epub 

2014 Jun 11. PMID: 24929884. 

è Duplicate (clinicaltrials.gov) 

 

234: Maier T, Kulichova D, Ruzicka T, Berking C. Noninvasive monitoring of basal 

cell carcinomas treated with systemic hedgehog inhibitors: pseudocysts as a sign 

of tumor regression. J Am Acad Dermatol. 2014 Oct;71(4):725-30. doi: 

10.1016/j.jaad.2014.04.007. Epub 2014 Jun 11. PMID: 24928708. 

è Excluded after screening, RCM and OCT for morphologic changes in BCC treated with 
sonidegib/vismodegib 

 



235: Juhasz ML, Marmur ES. Systematic review of vismodegib toxicity profile in 

the treatment of advanced basal cell carcinomas compared to other systemic 

therapies in dermatology. J Drugs Dermatol. 2014 Jun;13(6):729-33. PMID: 

24918565.  

è Excluded after screening, review 

 

236: Zhu GA, Li AS, Chang AL. Patient with Gorlin syndrome and metastatic basal 

cell carcinoma refractory to smoothened inhibitors. JAMA Dermatol. 2014 

Aug;150(8):877-9. doi: 10.1001/jamadermatol.2013.8744. PMID: 24898076. 

è Excluded after eligibility assessment, BCNS patients with multiple BCCs !"#$%&"'%(#)"('%"&%

(#"**+(#&*#,(#$-$'.&*#,!"$-&/%(#/-0#&',1"2 
 

237: Strasswimmer J, Latimer B, Ory S. Amenorrhea secondary to a vismodegib- 

induced blockade of follicle-stimulating hormone-receptor activation. Fertil 

Steril. 2014 Aug;102(2):555-7. doi: 10.1016/j.fertnstert.2014.04.045. Epub 2014 

Jun 2. PMID: 24890268. 

è Excluded after screening, case report of adverse event 

 

238: Gould SE, Low JA, Marsters JC Jr, Robarge K, Rubin LL, de Sauvage FJ, 

Sutherlin DP, Wong H, Yauch RL. Discovery and preclinical development of 

vismodegib. Expert Opin Drug Discov. 2014 Aug;9(8):969-84. doi: 

10.1517/17460441.2014.920816. Epub 2014 May 23. PMID: 24857041.  

è Excluded after screening, review 
 

239: Maly TJ, Sligh JE. Defining locally advanced Basal cell carcinoma. J Drugs 

Dermatol. 2014 May;13(5):528-9. PMID: 24809873.  

è Excluded after screening, opinion on laBCC 

 

240: Meiss F, Zeiser R. Vismodegib. Recent Results Cancer Res. 2014;201:405-17. 

doi: 10.1007/978-3-642-54490-3_25. PMID: 24756807.  

è Excluded after screening, review 

 

241: Zhu GA, Sundram U, Chang AL. Two different scenarios of squamous cell 



carcinoma within advanced Basal cell carcinomas: cases illustrating the 

importance of serial biopsy during vismodegib usage. JAMA Dermatol. 2014 

Sep;150(9):970-3. doi: 10.1001/jamadermatol.2014.583. PMID: 24740281.  

è Excluded after screening, resistance of laBCC treated with vismodegib appeared to be 
squamous cell carcinoma 

 

242: Gathings RM, Orscheln CS, Huang WW. Compassionate use of vismodegib and 

adjuvant radiotherapy in the treatment of multiple locally advanced and 

inoperable basal cell carcinomas and squamous cell carcinomas of the skin. J Am 

Acad Dermatol. 2014 Apr;70(4):e88-e89. doi: 10.1016/j.jaad.2013.11.032. PMID: 

24629372.  

è Excluded after screening, review 

 

243: Ally MS, Tang JY, Joseph T, Thompson B, Lindgren J, Raphael MA, Ulerio G, 

Chanana AM, Mackay-Wiggan JM, Bickers DR, Epstein EH Jr. The use of vismodegib 

to shrink keratocystic odontogenic tumors in patients with basal cell nevus 

syndrome. JAMA Dermatol. 2014 May;150(5):542-5. doi: 

10.1001/jamadermatol.2013.7444. PMID: 24623282; PMCID: PMC4024084. 

è Excluded after screening, effect of vismodegib on odontogenic keratocysts  

 

244: Ruiz Salas V, Alegre M, Garcés JR, Puig L. Locally advanced and metastatic 

basal cell carcinoma: molecular pathways, treatment options and new targeted 

therapies. Expert Rev Anticancer Ther. 2014 Jun;14(6):741-9. doi: 

10.1586/14737140.2014.895326. Epub 2014 Mar 10. PMID: 24611655.  

è Excluded after screening, review 

 

245: Wu C, Gudivada RC, Aronow BJ, Jegga AG. Computational drug repositioning 

through heterogeneous network clustering. BMC Syst Biol. 2013;7 Suppl 5(Suppl 

5):S6. doi: 10.1186/1752-0509-7-S5-S6. Epub 2013 Dec 9. PMID: 24564976; PMCID: 

PMC4029299.  

è Excluded after screening, computational research 

 

246: Abidi A. Hedgehog signaling pathway: a novel target for cancer therapy: 



vismodegib, a promising therapeutic option in treatment of basal cell 

carcinomas. Indian J Pharmacol. 2014 Jan-Feb;46(1):3-12. doi: 

10.4103/0253-7613.124884. PMID: 24550577; PMCID: PMC3912804.  

è Excluded after screening, review 

 

247: Lam T, Wolverton SE, Davis CL. Drug hypersensitivity syndrome in a patient 

receiving vismodegib. J Am Acad Dermatol. 2014 Mar;70(3):e65-6. doi: 

10.1016/j.jaad.2013.11.018. PMID: 24528922. 

è Excluded after screening, case report on rare adverse event 

 

248: Kunstfeld R. Smoothened inhibitors in the treatment of advanced basal cell 

carcinomas. Curr Opin Oncol. 2014 Mar;26(2):184-95. doi: 

10.1097/CCO.0000000000000058. PMID: 24469022.  

è Excluded after screening, review 

 

249: Orouji A, Goerdt S, Utikal J, Leverkus M. Multiple highly and moderately 

differentiated squamous cell carcinomas of the skin during vismodegib treatment 

of inoperable basal cell carcinoma. Br J Dermatol. 2014 Aug;171(2):431-3. doi: 

10.1111/bjd.12840. Epub 2014 Aug 2. PMID: 24446722.  

è Excluded after screening, well-known adverse event not confirmed in large cohort 

 

250: Ruiz-Salas V, Alegre M, López-Ferrer A, Garcés JR. Vismodegib: a review. 

Actas Dermosifiliogr. 2014 Oct;105(8):744-51. English, Spanish. doi: 

10.1016/j.ad.2013.09.012. Epub 2013 Dec 18. PMID: 24359667.  

è Excluded after screening, review 

 

251: Proctor AE, Thompson LA, O'Bryant CL. Vismodegib: an inhibitor of the 

Hedgehog signaling pathway in the treatment of basal cell carcinoma. Ann 

Pharmacother. 2014 Jan;48(1):99-106. doi: 10.1177/1060028013506696. Epub 2013 

Oct 15. PMID: 24259609.  

è Excluded after screening, review 

 

252: Amin SH, Motamedi KK, Ochsner MC, Song TE, Hybarger CP. Mechanisms and 



efficacy of vismodegib in the treatment of basal cell carcinoma. Discov Med. 

2013 Nov;16(89):229-32. PMID: 24229739.  

è Excluded after screening, review 

 

253: Hamid O, Goldenberg G. Identifying patients at risk for recurrent or 

advanced BCC. J Drugs Dermatol. 2013 Nov;12(11):1246-52; quiz 1253-4. PMID: 

24196332.  

è Excluded after screening, review 

 

254: Chang AL, Solomon JA, Hainsworth JD, Goldberg L, McKenna E, Day BM, Chen 

DM, Weiss GJ. Expanded access study of patients with advanced basal cell 

carcinoma treated with the Hedgehog pathway inhibitor, vismodegib. J Am Acad 

Dermatol. 2014 Jan;70(1):60-9. doi: 10.1016/j.jaad.2013.09.012. Epub 2013 Nov 1. 

PMID: 24189279. 

è Excluded after eligibility assessment, no data on multiple BCC outcome 

 

255: Gill HS, Moscato EE, Chang AL, Soon S, Silkiss RZ. Vismodegib for 

periocular and orbital basal cell carcinoma. JAMA Ophthalmol. 2013 

Dec;131(12):1591-4. doi: 10.1001/jamaophthalmol.2013.5018. PMID: 24136169. 

è Excluded after screening, vismodegib for laBCC 

 

256: Sobanko JF, Okman J, Miller C. Vismodegib: a hedgehog pathway inhibitor for 

locally advanced and metastatic basal cell carcinomas. J Drugs Dermatol. 2013 

Oct;12(10 Suppl):s154-5. PMID: 24085062.  

è Excluded after screening, review 

 

257: Haves AW, Schaffer PR, Carucci JA. The impact of inoperable advanced basal 

cell carcinoma: the economic, physical, and psychological burden of the disease. 

J Drugs Dermatol. 2013 Oct;12(10 Suppl):s151-3. PMID: 24085061.  

è Excluded after screening, review 

 

 

258: Bayers S, Kapp DL, Beer KR, Slavin B. Treatment of margin positive basal 



cell carcinoma with vismodegib: case report and consideration of treatment 

options and their implications. J Drugs Dermatol. 2013 Oct;12(10 Suppl):s147-50. 

PMID: 24085060. 

è Excluded after screening, case report of vismodegib for laBCC 

 

259: Goldenberg G, Hamid O. Understanding BCC pathogenesis: treatment 

advancements and challenges. J Drugs Dermatol. 2013 Oct;12(10):1110-20. PMID: 

24085046.  

è Excluded after screening, review 

 

260: Kahana A, Worden FP, Elner VM. Vismodegib as eye-sparing adjuvant treatment 

for orbital basal cell carcinoma. JAMA Ophthalmol. 2013 Oct;131(10):1364-6. doi: 

10.1001/jamaophthalmol.2013.4430. PMID: 23907144; PMCID: PMC4104203.  

è Excluded after screening, vismodegib for laBCC 

 

261: Gonnissen A, Isebaert S, Haustermans K. Hedgehog signaling in prostate 

cancer and its therapeutic implication. Int J Mol Sci. 2013 Jul 

4;14(7):13979-4007. doi: 10.3390/ijms140713979. PMID: 23880852; PMCID: 

PMC3742228. 

è Excluded after screening, different disease studied 

 

262: Aldabagh B, Yu J, Perkocha LA, Arron S. Histologic changes in basal cell 

carcinoma after treatment with vismodegib. Dermatol Surg. 2013 

Nov;39(11):1703-5. doi: 10.1111/dsu.12281. Epub 2013 Jul 23. PMID: 23879864. 

è Excluded after screening, histologic changes of BCC after vismodegib 

 

263: Walls B. Basal cell carcinoma: hedgehog pathway inhibitors and beyond. 

Cutis. 2013 Jun;91(6):E1-4. PMID: 23837158.  

è Excluded after screening, review 

 

 

264: Iarrobino A, Messina JL, Kudchadkar R, Sondak VK. Emergence of a squamous 

cell carcinoma phenotype following treatment of metastatic basal cell carcinoma 



with vismodegib. J Am Acad Dermatol. 2013 Jul;69(1):e33-4. doi: 

10.1016/j.jaad.2013.01.023. PMID: 23768306.  

è Excluded after screening, well-known adverse event not confirmed in large cohort 

 

265: Lam C, Ou JC, Billingsley EM. "PTCH"-ing it together: a basal cell nevus 

syndrome review. Dermatol Surg. 2013 Nov;39(11):1557-72. doi: 10.1111/dsu.12241. 

Epub 2013 May 31. PMID: 23725561.  

è Excluded after screening, review 

 

266: Wolodarski M, Lapins J, Hansson J. Hedgehoghämmare. Ny lovande behandling 

av avancerad basalcellscancer [Hedgehog inhibitors. New promising treatment of 

advanced basal cell carcinoma]. Lakartidningen. 2013 Apr 24-May 

6;110(17-18):886-8. Swedish. PMID: 23717940. 

è Excluded after screening, editorial 

 

267: Liu LS, Colegio OR. Molecularly targeted therapies for nonmelanoma skin 

cancers. Int J Dermatol. 2013 Jun;52(6):654-65. doi: 10.1111/ijd.12017. PMID: 

23679874.  

è Excluded after screening, review 

 

268: Chang AL, Atwood SX, Tartar DM, Oro AE. Surgical excision after neoadjuvant 

therapy with vismodegib for a locally advanced basal cell carcinoma and 

resistant basal carcinomas in Gorlin syndrome. JAMA Dermatol. 2013 

May;149(5):639-41. doi: 10.1001/jamadermatol.2013.30. PMID: 23677114; PMCID: 

PMC4006072. 

è Excluded after screening, vismodegib as neoadjuvant treatment 

 

269: Harms KL, Dlugosz AA. Harnessing hedgehog for the treatment of basal cell 

carcinoma. JAMA Dermatol. 2013 May;149(5):607-8. doi: 

10.1001/jamadermatol.2013.448. PMID: 23677088. 

è Excluded after screening, editorial 

 

270: Dreier J, Felderer L, Barysch M, Rozati S, Dummer R. Basal cell carcinoma: 



a paradigm for targeted therapies. Expert Opin Pharmacother. 2013 

Jul;14(10):1307-18. doi: 10.1517/14656566.2013.798644. Epub 2013 May 8. PMID: 

23656611.  

è Excluded after screening, review 

 

271: Geeraert P, Williams JS, Brownell I. Targeting the hedgehog pathway to 

treat basal cell carcinoma. J Drugs Dermatol. 2013 May;12(5):519-23. PMID: 

23652945.  

è Excluded after screening, review 

 

272: Dubey AK, Dubey S, Handu SS, Qazi MA. Vismodegib: the first drug approved 

for advanced and metastatic basal cell carcinoma. J Postgrad Med. 2013 Jan- 

Mar;59(1):48-50. doi: 10.4103/0022-3859.109494. PMID: 23525058.  

è Excluded after screening, review 

 

273: Axelson M, Liu K, Jiang X, He K, Wang J, Zhao H, Kufrin D, Palmby T, Dong 

Z, Russell AM, Miksinski S, Keegan P, Pazdur R. U.S. Food and Drug 

Administration approval: vismodegib for recurrent, locally advanced, or 

metastatic basal cell carcinoma. Clin Cancer Res. 2013 May 1;19(9):2289-93. doi: 

10.1158/1078-0432.CCR-12-1956. Epub 2013 Mar 20. PMID: 23515405.  

è Excluded after screening, approval publication 

 

274: Reinders MG, Dirix L, Mosterd K, van Doorn R. Vismodegib bij een 

gemetastaseerd basaalcelcarcinoom [Vismodegib in metastasized basal cell 

carcinoma]. Ned Tijdschr Geneeskd. 2013;157(12):A6011. Dutch. PMID: 23515044. 

è Excluded after screening, vismodegib for mBCC 

 

275: Ali FR, Lear JT. Systemic treatments for basal cell carcinoma (BCC): the 

advent of dermato-oncology in BCC. Br J Dermatol. 2013 Jul;169(1):53-7. doi: 

10.1111/bjd.12311. PMID: 23488543.  

è Excluded after screening, review 

 

276: Yin VT, Pfeiffer ML, Esmaeli B. Targeted therapy for orbital and periocular 



basal cell carcinoma and squamous cell carcinoma. Ophthalmic Plast Reconstr 

Surg. 2013 Mar-Apr;29(2):87-92. doi: 10.1097/IOP.0b013e3182831bf3. PMID: 

23446297; PMCID: PMC3878052. 

è Excluded after screening, treatment for laBCC 

 

277: Aasi S, Silkiss R, Tang JY, Wysong A, Liu A, Epstein E, Oro AE, Chang AL. 

New onset of keratoacanthomas after vismodegib treatment for locally advanced 

basal cell carcinomas: a report of 2 cases. JAMA Dermatol. 2013 

Feb;149(2):242-3. doi: 10.1001/jamadermatol.2013.1798. PMID: 23426496; PMCID: 

PMC3768013.  

è Excluded after screening, well-known adverse event not confirmed in large cohort 

 

278: Thacker CA, Weiss GJ, Tibes R, Blaydorn L, Downhour M, White E, Baldwin J, 

Hoff DD, Korn RL. 18-FDG PET/CT assessment of basal cell carcinoma with 

vismodegib. Cancer Med. 2012 Oct;1(2):230-6. doi: 10.1002/cam4.33. Epub 2012 Sep 

17. PMID: 23342272; PMCID: PMC3544445. 

è Excluded after screening, different research topic 

 

279: Lyseng-Williamson KA, Keating GM. Vismodegib: a guide to its use in locally 

advanced or metastatic basal cell carcinoma. Am J Clin Dermatol. 2013 

Feb;14(1):61-4. doi: 10.1007/s40257-012-0004-6. PMID: 23329081. 

è Excluded after screening, vismodegib for aBCC 

 

280: Kim J, Aftab BT, Tang JY, Kim D, Lee AH, Rezaee M, Kim J, Chen B, King EM, 

Borodovsky A, Riggins GJ, Epstein EH Jr, Beachy PA, Rudin CM. Itraconazole and 

arsenic trioxide inhibit Hedgehog pathway activation and tumor growth associated 

with acquired resistance to smoothened antagonists. Cancer Cell. 2013 Jan 

14;23(1):23-34. doi: 10.1016/j.ccr.2012.11.017. Epub 2013 Jan 3. PMID: 23291299; 

PMCID: PMC3548977. 

è Duplicate (clinicaltrials.gov) 

 

281: Witte F. Basaliome mit neuen Medikamenten gezielt behandeln [A new drug for 

basal cell carcinoma]. Schweiz Monatsschr Zahnmed. 2013;123(12):1104-6. German. 



PMID: 24730087. 

è Excluded after screening, vismodegib for laBCC 

 

282: Atwood SX, Chang AL, Oro AE. Hedgehog pathway inhibition and the race 

against tumor evolution. J Cell Biol. 2012 Oct 15;199(2):193-7. doi: 

10.1083/jcb.201207140. PMID: 23071148; PMCID: PMC3471227.  

è Excluded after screening, review 

 

283: Cirrone F, Harris CS. Vismodegib and the hedgehog pathway: a new treatment 

for basal cell carcinoma. Clin Ther. 2012 Oct;34(10):2039-50. doi: 

10.1016/j.clinthera.2012.08.011. Epub 2012 Oct 1. PMID: 23036338.  

è Excluded after screening, review 

 

284: Kelleher FC, Cain JE, Healy JM, Watkins DN, Thomas DM. Prevailing 

importance of the hedgehog signaling pathway and the potential for treatment 

advancement in sarcoma. Pharmacol Ther. 2012 Nov;136(2):153-68. doi: 

10.1016/j.pharmthera.2012.08.004. Epub 2012 Aug 11. PMID: 22906929. 

è Excluded after screening, different disease 

 

285: Dirix L, Rutten A. Vismodegib: a promising drug in the treatment of basal 

cell carcinomas. Future Oncol. 2012 Aug;8(8):915-28. doi: 10.2217/fon.12.82. 

PMID: 22894666.  

è Excluded after screening, drug evaluation 

 

286: Wilkes GM. Vismodegib, a hedgehog pathway inhibitor for adults with locally 

advanced or metastatic basal cell carcinoma. Oncology (Williston Park). 2012 

Aug;26(8 Suppl Nurse Ed):31-3. PMID: 25375009.  

è Excluded after screening, drug evaluation 

 

287: Amaria RN, Bowles DW, Lewis KD, Jimeno A. Vismodegib in basal cell 

carcinoma. Drugs Today (Barc). 2012 Jul;48(7):459-67. doi: 

10.1358/dot.2012.48.7.1808490. PMID: 22844657.  

è Excluded after screening, review 



 

288: Wolfe CM, Green WH, Cognetta AB Jr, Hatfield HK. Basal cell carcinoma 

rebound after cessation of vismodegib in a nevoid basal cell carcinoma syndrome 

patient. Dermatol Surg. 2012 Nov;38(11):1863-6. doi: 

10.1111/j.1524-4725.2012.02513.x. Epub 2012 Jul 17. PMID: 22805146.  

è Included after eligibility assessment  

 

 

289: Keating GM. Vismodegib: in locally advanced or metastatic basal cell 

carcinoma. Drugs. 2012 Jul 30;72(11):1535-41. doi: 

10.2165/11209590-000000000-00000. PMID: 22788238.  

è Excluded after screening, review 

 

290: Vismodegib (Erivedge) for basal cell carcinoma. Med Lett Drugs Ther. 2012 

Jul 9;54(1394):53-4. PMID: 22777303.  

è Excluded after screening, drug report 

 

291: Rudin CM. Vismodegib. Clin Cancer Res. 2012 Jun 15;18(12):3218-22. doi: 

10.1158/1078-0432.CCR-12-0568. Epub 2012 Jun 7. PMID: 22679179; PMCID: 

PMC3715061.  

è Excluded after screening, drug report 

 

292: Lear JT. Oral hedgehog-pathway inhibitors for basal-cell carcinoma. N Engl 

J Med. 2012 Jun 7;366(23):2225-6. doi: 10.1056/NEJMe1202170. PMID: 22670909.  

è Excluded after screening, editorial 

 

293: Tang JY, Mackay-Wiggan JM, Aszterbaum M, Yauch RL, Lindgren J, Chang K, 

Coppola C, Chanana AM, Marji J, Bickers DR, Epstein EH Jr. Inhibiting the 

hedgehog pathway in patients with the basal-cell nevus syndrome. N Engl J Med. 

2012 Jun 7;366(23):2180-8. doi: 10.1056/NEJMoa1113538. PMID: 22670904; PMCID: 

PMC4362529. 

è Included after eligibility assessment, duplicate from clinicaltrials.gov 
 



294: Sekulic A, Migden MR, Oro AE, Dirix L, Lewis KD, Hainsworth JD, Solomon JA, 

Yoo S, Arron ST, Friedlander PA, Marmur E, Rudin CM, Chang AL, Low JA, Mackey 

HM, Yauch RL, Graham RA, Reddy JC, Hauschild A. Efficacy and safety of 

vismodegib in advanced basal-cell carcinoma. N Engl J Med. 2012 Jun 

7;366(23):2171-9. doi: 10.1056/NEJMoa1113713. PMID: 22670903; PMCID: PMC5278761. 

è Excluded after eligibility assessment, only outcomes for aBCC 

 

295: Dlugosz A, Agrawal S, Kirkpatrick P. Vismodegib. Nat Rev Drug Discov. 2012 

Jun 1;11(6):437-8. doi: 10.1038/nrd3753. PMID: 22653209; PMCID: PMC3383648.  

è Excluded after screening, drug report 

 

296: Vismodegib granted FDA approval for treatment of basal cell carcinoma. 

Oncology (Williston Park). 2012 Feb;26(2):174, 213. PMID: 22489352.  

è Excluded after screening, drug report 

 

297: Allison M. Hedgehog hopes lifted by approval... and stung by failure. Nat 

Biotechnol. 2012 Mar 7;30(3):203. doi: 10.1038/nbt0312-203. PMID: 22398601.  

è Excluded after screening, drug report 

 

298: Tang JY. Elucidating the role of molecular signaling pathways in the 

tumorigenesis of basal cell carcinoma. Semin Cutan Med Surg. 2011 Dec;30(4 

Suppl):S6-9. doi: 10.1016/j.sder.2011.11.001. PMID: 22177103.  

è Excluded after screening, review 

 

299: Tang JY, Marghoob AA. Emerging treatments and signaling pathway inhibitors. 

Semin Cutan Med Surg. 2011 Dec;30(4 Suppl):S14-8. doi: 

10.1016/j.sder.2011.11.002. PMID: 22177102.  

è Excluded after screening, review 

 

300: Metcalfe C, de Sauvage FJ. Hedgehog fights back: mechanisms of acquired 

resistance against Smoothened antagonists. Cancer Res. 2011 Aug 

1;71(15):5057-61. doi: 10.1158/0008-5472.CAN-11-0923. Epub 2011 Jul 19. Erratum 

in: Cancer Res. 2011 Sep 15;71(18):6087. PMID: 21771911.  



è Excluded after screening, review 

 

301: O'Bryan KW, Ratner D. The role of targeted molecular inhibitors in the 

management of advanced nonmelanoma skin cancer. Semin Cutan Med Surg. 2011 

Mar;30(1):57-61. doi: 10.1016/j.sder.2011.01.004. PMID: 21540021.  

è Excluded after screening, review 

 

302: Camp WL, Turnham JW, Athar M, Elmets CA. New agents for prevention of 

ultraviolet-induced nonmelanoma skin cancer. Semin Cutan Med Surg. 2011 

Mar;30(1):6-13. doi: 10.1016/j.sder.2011.01.003. PMID: 21540016; PMCID: 

PMC3488433.  

è Excluded after screening, review 

 

303: Goldberg LH, Landau JM, Moody MN, Kazakevich N, Holzer AM, Myers A. 

Resolution of odontogenic keratocysts of the jaw in basal cell nevus syndrome 

with GDC-0449. Arch Dermatol. 2011 Jul;147(7):839-41. doi: 

10.1001/archdermatol.2011.50. Epub 2011 Mar 21. PMID: 21422324.  

è Excluded after screening, reports on response of odontogenic keratocysts to vismodegib 

 

304: Watson S, Serrate C, Vignot S. Voie de signalisation Sonic Hedgehog : 

du développement embryonnaire aux thérapies moléculaires ciblées [Sonic Hedgehog 

signaling pathway: from embryology to molecular targeted therapies]. Bull 

Cancer. 2010 Dec;97(12):1477-83. French. doi: 10.1684/bdc.2010.1231. PMID: 

21220225.  

è Excluded after screening, review 

 

305: Low JA, de Sauvage FJ. Clinical experience with Hedgehog pathway 

inhibitors. J Clin Oncol. 2010 Dec 20;28(36):5321-6. doi: 

10.1200/JCO.2010.27.9943. Epub 2010 Nov 1. PMID: 21041712.  

è Excluded after screening, review 

 

306: Amin SH, Tibes R, Kim JE, Hybarger CP. Hedgehog antagonist GDC-0449 is 

effective in the treatment of advanced basal cell carcinoma. Laryngoscope. 2010 



Dec;120(12):2456-9. doi: 10.1002/lary.21145. PMID: 20927781. 

è Excluded after screening, vismodegib for laBCC 

 

307: Vidal V. Les inhibiteurs de la voie Hedgehog : un espoir pour le traitement 

des carcinomes basocellulaires [Inhibitors of the Hedgehog signalling pathway: 

hope for the treatment of basal cell carcinoma]. Med Sci (Paris). 2010 

Mar;26(3):231-3. French. doi: 10.1051/medsci/2010263231. PMID: 20346268.  

è Excluded after screening, editorial 

 

308: Dierks C. GDC-0449--targeting the hedgehog signaling pathway. Recent 

Results Cancer Res. 2010;184:235-8. doi: 10.1007/978-3-642-01222-8_17. PMID: 

20072843.  

è Excluded after screening, review 

 

309: Kean S. Medicine. Disrupting Hedgehog may reverse advanced cancer, if only 

temporarily. Science. 2009 Sep 4;325(5945):1188. doi: 10.1126/science.325_1188. 

PMID: 19729622. 

è Excluded after screening, reports on resistance in aBCC 
 

310: Dlugosz AA, Talpaz M. Following the hedgehog to new cancer therapies. N 

Engl J Med. 2009 Sep 17;361(12):1202-5. doi: 10.1056/NEJMe0906092. Epub 2009 Sep 

2. PMID: 19726764.  

è Excluded after screening, editorial 

 

311: Von Hoff DD, LoRusso PM, Rudin CM, Reddy JC, Yauch RL, Tibes R, Weiss GJ, 

Borad MJ, Hann CL, Brahmer JR, Mackey HM, Lum BL, Darbonne WC, Marsters JC Jr, 

de Sauvage FJ, Low JA. Inhibition of the hedgehog pathway in advanced basal-cell 

carcinoma. N Engl J Med. 2009 Sep 17;361(12):1164-72. doi: 

10.1056/NEJMoa0905360. Epub 2009 Sep 2. PMID: 19726763. 

è Excluded after eligibility assessment, only outcomes for aBCC 

 

312: Robarge KD, Brunton SA, Castanedo GM, Cui Y, Dina MS, Goldsmith R, Gould 

SE, Guichert O, Gunzner JL, Halladay J, Jia W, Khojasteh C, Koehler MF, Kotkow 



K, La H, Lalonde RL, Lau K, Lee L, Marshall D, Marsters JC Jr, Murray LJ, Qian 

C, Rubin LL, Salphati L, Stanley MS, Stibbard JH, Sutherlin DP, Ubhayaker S, 

Wang S, Wong S, Xie M. GDC-0449-a potent inhibitor of the hedgehog pathway. 

Bioorg Med Chem Lett. 2009 Oct 1;19(19):5576-81. doi: 

10.1016/j.bmcl.2009.08.049. Epub 2009 Aug 15. Erratum in: Bioorg Med Chem Lett. 

2010 Jan 15;20(2):771. PMID: 19716296. 

è Excluded after screening, erratum 

("HhAntag691" [Supplementary Concept]) AND "Basal Cell Nevus Syndrome"[Mesh] à 43 results 

N=0 unique results, n= 0 inclusions 

 

 

("Basal cell carcinoma, multiple" [Supplementary Concept]) AND "HhAntag691" [Supplementary 
Concept] à 6 results 

N= 0 unique results, n= 0 inclusions 

 

("sonidegib" [Supplementary Concept]) AND "Carcinoma, Basal Cell"[Mesh] à 62 results 

N=32 duplicates, N= 30 unique results, n= inclusions 

1: Fania L, Dellambra E, Moretta G, Grilli E, Di Rocco CZ, Morelli FM, Zappalà 

AR, Abeni D, Morese R. Efficacy of sonidegib for basal cell carcinoma in a 

patient affected by multiple infectious diseases. Dermatol Ther. 2021 

Jul;34(4):e14969. doi: 10.1111/dth.14969. Epub 2021 May 9. PMID: 33928734.  

è Excluded after eligibility assessment, only reported on laBCC outcomes 

 

2: Moscarella E, Brancaccio G, Briatico G, Ronchi A, Verolino P, Argenziano G, 

Alfano R. Management of advanced basal cell carcinoma: Real-life data with 

sonidegib. Dermatol Ther. 2021 May;34(3):e14948. doi: 10.1111/dth.14948. Epub 

2021 Mar 23. PMID: 33728757.  

è Excluded after eligibility assessment, only reported on laBCC outcomes 

 

3: Villani A, Fabbrocini G, Costa C, Scalvenzi M. Response to "Efficacy of 

sonidegib in histologic subtypes of advanced basal cell carcinoma: Results from 

the final analysis of the randomized phase 2 Basal Cell Carcinoma Outcomes with 

LDE225 Treatment (BOLT) trial at 42 months". J Am Acad Dermatol. 2021 



Jun;84(6):e299-e300. doi: 10.1016/j.jaad.2021.02.074. Epub 2021 Mar 4. PMID: 

33677004. 

è Excluded after eligibility assessment, only reported on laBCC outcomes 
 

5: Hoffmann V, Husak R, Maiwirth F, Sasama B, Zahn A, Guski S, Peitsch WK. 

Sonidegib in a patient with multiple basal cell carcinomas and HIV infection. J 

Dtsch Dermatol Ges. 2021 Apr;19(4):592-594. doi: 10.1111/ddg.14355. Epub 2021 

Jan 14. PMID: 33448149.  

è Included after eligibility assessment, case report on sonidegib for patient with multiple basal 
cell carcinomas 

 

6: Dummer R, Lear JT, Guminski A, Leow LJ, Squittieri N, Migden M. Efficacy of 

sonidegib in histologic subtypes of advanced basal cell carcinoma: Results from 

the final analysis of the randomized phase 2 Basal Cell Carcinoma Outcomes With 

LDE225 Treatment (BOLT) trial at 42 months. J Am Acad Dermatol. 2021 

Apr;84(4):1162-1164. doi: 10.1016/j.jaad.2020.08.042. Epub 2020 Dec 24. PMID: 

33358380.  

è Excluded after eligibility assessment, no outcomes reported on multiple BCC/BCNS 

 

7: Villani A, Costa C, Fabbrocini G, Ruggiero A, Scalvenzi M. Dose reduction 

during routine treatment of locally advanced basal cell carcinoma with the 

hedgehog inhibitor sonidegib to manage adverse effects: A retrospective case 

series. J Am Acad Dermatol. 2021 Apr;84(4):e211-e212. doi: 

10.1016/j.jaad.2020.12.006. Epub 2020 Dec 7. PMID: 33301802.  

è Excluded after screening, sonidegib for laBCC 

 

8: Sanmartín O, Llombart B, Carretero Hernández G, Flórez Menéndez Á, Botella- 

Estrada R, Herrera Ceballos E, Puig S. Sonidegib in the Treatment of Locally 

Advanced Basal Cell Carcinoma. Actas Dermosifiliogr (Engl Ed). 2021 

Apr;112(4):295-301. English, Spanish. doi: 10.1016/j.ad.2020.11.002. Epub 2020 

Nov 13. PMID: 33197438.  

è Excluded after screening, sonidegib for laBCC 

 



9: Conforti C, Giuffrida R, Di Meo N, Zalaudek I. Management of locally advanced 

basal cell carcinoma treated with sonidegib: The experience of an Italian 

reference hospital. Dermatol Ther. 2020 Nov;33(6):e14511. doi: 

10.1111/dth.14511. Epub 2020 Nov 17. PMID: 33166006. 

è Excluded after screening, sonidegib for laBCC 
 

11: Villani A, Fabbrocini G, Costa C, Scalvenzi M. Complete remission of an 

advanced basal cell carcinoma after only 3-month treatment with sonidegib: 

Report of a case and drug management during COVID-19 pandemic. Dermatol Ther. 

2020 Nov;33(6):e14200. doi: 10.1111/dth.14200. Epub 2020 Sep 14. PMID: 32870541. 

è Excluded after screening, sonidegib for laBCC 

 

14: Hou X, Rokohl AC, Ortmann M, Heindl LM. Effective treatment of locally 

advanced periocular basal cell carcinoma with oral hedgehog pathway inhibitor? 

Graefes Arch Clin Exp Ophthalmol. 2020 Oct;258(10):2335-2337. doi: 

10.1007/s00417-020-04779-5. Epub 2020 Jun 9. PMID: 32514773; PMCID: PMC7550312. 

è Excluded after screening, case report on sonidegib for laBCC 

 

17: Fife K. Hedgehog pathway inhibitors come of age. Br J Dermatol. 2020 

Jun;182(6):1322-1323. doi: 10.1111/bjd.18737. Epub 2019 Dec 17. PMID: 31849041. 

è Excluded after screening, commentary 

 

19: Dummer R, Guminksi A, Gutzmer R, Lear JT, Lewis KD, Chang ALS, Combemale P, 

Dirix L, Kaatz M, Kudchadkar R, Loquai C, Plummer R, Schulze HJ, Stratigos AJ, 

Trefzer U, Squittieri N, Migden MR. Long-term efficacy and safety of sonidegib 

in patients with advanced basal cell carcinoma: 42-month analysis of the phase 

II randomized, double-blind BOLT study. Br J Dermatol. 2020 

Jun;182(6):1369-1378. doi: 10.1111/bjd.18552. Epub 2019 Dec 8. PMID: 31545507; 

PMCID: PMC7318253.  

è Excluded after eligibility assessment, no outcomes reported on multiple BCC/BCNS 

 

27: Gupta AK, Mays RR, Abramovits W, Vincent KD. Odomzo<sup>®</sup> (Sonidegib). 

Skinmed. 2018 Feb 1;16(1):35-38. PMID: 29551110. 



è Excluded after screening, approval publication 

 

28: Tran DC, Moffat A, Brotherton R, Pague A, Zhu GA, Chang ALS. An exploratory 

open-label, investigator-initiated study to evaluate the efficacy and safety of 

combination sonidegib and buparlisib for advanced basal cell carcinomas. J Am 

Acad Dermatol. 2018 May;78(5):1011-1013.e3. doi: 10.1016/j.jaad.2017.11.031. 

Epub 2017 Nov 23. PMID: 29175429. 

è Duplicate (clinicaltrials.gov) 

 

29: Kumari A, Ermilov AN, Grachtchouk M, Dlugosz AA, Allen BL, Bradley RM, 

Mistretta CM. Recovery of taste organs and sensory function after severe loss 

from Hedgehog/Smoothened inhibition with cancer drug sonidegib. Proc Natl Acad 

Sci U S A. 2017 Nov 28;114(48):E10369-E10378. doi: 10.1073/pnas.1712881114. Epub 

2017 Nov 13. PMID: 29133390; PMCID: PMC5715770. 

è Excluded after eligibility assessment, research on cells/molecular research 

 

30: Chen L, Aria AB, Silapunt S, Lee HH, Migden MR. Treatment of advanced basal 

cell carcinoma with sonidegib: perspective from the 30-month update of the BOLT 

trial. Future Oncol. 2018 Mar;14(6):515-525. doi: 10.2217/fon-2017-0457. Epub 

2017 Nov 9. PMID: 29119833.  

è Excluded after eligibility assessment, no outcomes reported on multiple BCC/BCNS 

 

31: Shord SS, Casey D, Zhao H, Demko S, Keegan P, Pazdur R. FDA Approval 

Summary: Sonidegib-Response. Clin Cancer Res. 2017 Oct 1;23(19):5994. doi: 

10.1158/1078-0432.CCR-17-2135. PMID: 28972086.  

è Excluded after screening, approval publication 

 

32: Gyawali B, Ando Y. FDA Approval Summary: Sonidegib-Letter. Clin Cancer Res. 

2017 Oct 1;23(19):5993. doi: 10.1158/1078-0432.CCR-17-1460. PMID: 28972085. 

è Excluded after screening, approval publication 

 

34: Lear JT, Migden MR, Lewis KD, Chang ALS, Guminski A, Gutzmer R, Dirix L, 

Combemale P, Stratigos A, Plummer R, Castro H, Yi T, Mone M, Zhou J, Trefzer U, 



Kaatz M, Loquai C, Kudchadkar R, Sellami D, Dummer R. Long-term efficacy and 

safety of sonidegib in patients with locally advanced and metastatic basal cell 

carcinoma: 30-month analysis of the randomized phase 2 BOLT study. J Eur Acad 

Dermatol Venereol. 2018 Mar;32(3):372-381. doi: 10.1111/jdv.14542. Epub 2017 Nov 

6. PMID: 28846163; PMCID: PMC5873455.  

è Excluded after eligibility assessment, no outcomes reported on multiple BCC/BCNS 

 

37: Casey D, Demko S, Shord S, Zhao H, Chen H, He K, Putman A, Helms W, Keegan 

P, Pazdur R. FDA Approval Summary: Sonidegib for Locally Advanced Basal Cell 

Carcinoma. Clin Cancer Res. 2017 May 15;23(10):2377-2381. doi: 

10.1158/1078-0432.CCR-16-2051. Epub 2017 Jan 10. PMID: 28073840. 

è Excluded after screening, approval publication 

 

38: Shokeen D. Update on new drugs in dermatology. Cutis. 2016 

Nov;98(5):E26-E27. PMID: 28040823. 

è Excluded after screening, approval publication 

 

39: Sonidegib (Odomzo°) and extensive basal cell carcinoma. Prescrire Int. 2017 

Jan;26(178):14-15. PMID: 30730637. 

è Excluded after screening, approval publication 

 

40: Collier NJ, Ali FR, Lear JT. The safety and efficacy of sonidegib for the 

treatment of locally advanced basal cell carcinoma. Expert Rev Anticancer Ther. 

2016 Oct;16(10):1011-8. doi: 10.1080/14737140.2016.1230020. Epub 2016 Sep 22. 

PMID: 27636236.  

è Excluded after screening, review 

 

41: Ramelyte E, Amann VC, Dummer R. Sonidegib for the treatment of advanced 

basal cell carcinoma. Expert Opin Pharmacother. 2016 Oct;17(14):1963-8. doi: 

10.1080/14656566.2016.1225725. Epub 2016 Aug 29. PMID: 27538055. 

è Excluded after screening, review 

 

43: Tibes R. Sonidegib phosphate: new approval for basal cell carcinoma. Drugs 



Today (Barc). 2016 May;52(5):295-303. doi: 10.1358/dot.2016.52.5.2470697. PMID: 

27376162.  

è Excluded after screening, approval publication 

 

44: Chen L, Silapunt S, Migden MR. Sonidegib for the treatment of advanced basal 

cell carcinoma: a comprehensive review of sonidegib and the BOLT trial with 

12-month update. Future Oncol. 2016 Sep;12(18):2095-105. doi: 

10.2217/fon-2016-0118. Epub 2016 May 18. PMID: 27189494. 

è Excluded after screening, review 

 

46: Dummer R, Guminski A, Gutzmer R, Dirix L, Lewis KD, Combemale P, Herd RM, 

Kaatz M, Loquai C, Stratigos AJ, Schulze HJ, Plummer R, Gogov S, Pallaud C, Yi 

T, Mone M, Chang AL, Cornélis F, Kudchadkar R, Trefzer U, Lear JT, Sellami D, 

Migden MR. The 12-month analysis from Basal Cell Carcinoma Outcomes with LDE225 

Treatment (BOLT): A phase II, randomized, double-blind study of sonidegib in 

patients with advanced basal cell carcinoma. J Am Acad Dermatol. 2016 

Jul;75(1):113-125.e5. doi: 10.1016/j.jaad.2016.02.1226. Epub 2016 Apr 7. PMID: 

27067394. 

è Excluded after eligibility assessment, no outcomes reported on multiple BCC/BCNS 

 

47: Sonidegib (Odomzo) for basal cell carcinoma. Med Lett Drugs Ther. 2016 Feb 

29;58(1489):31-2. PMID: 26938701. 

è Excluded after screening, approval publication 

 

49: Burness CB, Scott LJ. Sonidegib: A Review in Locally Advanced Basal Cell 

Carcinoma. Target Oncol. 2016 Apr;11(2):239-46. doi: 10.1007/s11523-016-0418-9. 

PMID: 26867946. 

è Excluded after screening, review 

 

54: Burness CB. Sonidegib: First Global Approval. Drugs. 2015 

Sep;75(13):1559-66. doi: 10.1007/s40265-015-0458-y. PMID: 26323341. 

è Excluded after screening, approval publication 
 



55: Migden MR, Guminski A, Gutzmer R, Dirix L, Lewis KD, Combemale P, Herd RM, 

Kudchadkar R, Trefzer U, Gogov S, Pallaud C, Yi T, Mone M, Kaatz M, Loquai C, 

Stratigos AJ, Schulze HJ, Plummer R, Chang AL, Cornélis F, Lear JT, Sellami D, 

Dummer R. Treatment with two different doses of sonidegib in patients with 

locally advanced or metastatic basal cell carcinoma (BOLT): a multicentre, 

randomised, double-blind phase 2 trial. Lancet Oncol. 2015 Jun;16(6):716-28. 

doi: 10.1016/S1470-2045(15)70100-2. Epub 2015 May 14. PMID: 25981810. 

è Excluded after eligibility assessment, no reported outcomes on multiple BCC/BCNS 

 

59: Rodon J, Tawbi HA, Thomas AL, Stoller RG, Turtschi CP, Baselga J, 

Sarantopoulos J, Mahalingam D, Shou Y, Moles MA, Yang L, Granvil C, Hurh E, Rose 

KL, Amakye DD, Dummer R, Mita AC. A phase I, multicenter, open-label, first-in- 

human, dose-escalation study of the oral smoothened inhibitor Sonidegib (LDE225) 

in patients with advanced solid tumors. Clin Cancer Res. 2014 Apr 

1;20(7):1900-9. doi: 10.1158/1078-0432.CCR-13-1710. Epub 2014 Feb 12. PMID: 

24523439. 

è Duplicate (clinicaltrials.gov) 

 

62: Skvara H, Kalthoff F, Meingassner JG, Wolff-Winiski B, Aschauer H, Kelleher 

JF, Wu X, Pan S, Mickel L, Schuster C, Stary G, Jalili A, David OJ, Emotte C, 

Antunes AM, Rose K, Decker J, Carlson I, Gardner H, Stuetz A, Bertolino AP, 

Stingl G, De Rie MA. Topical treatment of Basal cell carcinomas in nevoid Basal 

cell carcinoma syndrome with a smoothened inhibitor. J Invest Dermatol. 2011 

Aug;131(8):1735-44. doi: 10.1038/jid.2011.48. Epub 2011 Mar 24. PMID: 21430703. 

è Duplicate (clinicaltrials.gov) included  



("Basal Cell Nevus Syndrome"[Mesh]) AND "sonidegib" [Supplementary Concept] à 2 results 

N= 2 duplicates, n=0 unique results, n=0 inclusions 

 

("sonidegib" [Supplementary Concept]) AND "Basal cell carcinoma, multiple" [Supplementary 
Concept] à 1 result 

N=1 duplicate, n= 0 unique results, n=0 inclusions 

 

("IPI-926" [Supplementary Concept]) AND "Carcinoma, Basal Cell"[Mesh] à 1 result 

N=1 duplicate, n= 0 unique results, n=0 inclusions 

 

"IPI-926" [Supplementary Concept] AND "Basal cell carcinoma, multiple" [Supplementary 
Concept] à 0 results 

 

("Basal Cell Nevus Syndrome"[Mesh]) AND "IPI-926" [Supplementary Concept] à 1 result 

N=1 duplicate, n= 0 unique results, n=0 inclusions 

 

("Itraconazole"[Mesh]) AND "Carcinoma, Basal Cell"[Mesh] à 13 results 

N= 6 duplicates, n=7 unique results, n= inclusions 

1: Ciążyńska M, Narbutt J, Skibińska M, Lesiak A. Itraconazole-A New Player in 

the Therapy of Advanced Basal Cell Carcinoma: A Case Report. JCO Oncol Pract. 

2020 Dec;16(12):837-838. doi: 10.1200/OP.20.00273. Epub 2020 Aug 19. PMID: 

32813585. 

è Excluded after screening, itraconazole for laBCC 

 

2: D'Arcy ME, Pfeiffer RM, Rivera DR, Hess GP, Cahoon EK, Arron ST, Brownell I, 

Cowen EW, Israni AK, Triplette MA, Yanik EL, Engels EA. Voriconazole and the 

Risk of Keratinocyte Carcinomas Among Lung Transplant Recipients in the United 

States. JAMA Dermatol. 2020 Jul 1;156(7):772-779. doi: 

10.1001/jamadermatol.2020.1141. PMID: 32401271; PMCID: PMC7221851. 

è Excluded after screening, different population 

 

4: Gupta H, Tankhiwale SS. A case of bilateral eyelid histoplasmosis mistaken as 

basal cell carcinoma. Can J Ophthalmol. 2017 Apr;52(2):e45-e46. doi: 



10.1016/j.jcjo.2016.11.030. Epub 2017 Jan 10. PMID: 28457299. 

è Excluded after screening, different disease 
 

7: Piérard-Franchimont C, Hermanns-Lê T, Paquet P, Herfs M, Delvenne P, Piérard 

GE. Hedgehog- and mTOR-targeted therapies for advanced basal cell carcinomas. 

Future Oncol. 2015 Nov;11(22):2997-3002. doi: 10.2217/fon.15.181. Epub 2015 Oct 

5. PMID: 26437034. 

è Excluded after screening, review 
 

9: Dirix L. Discovery and exploitation of novel targets by approved drugs. J 

Clin Oncol. 2014 Mar 10;32(8):720-1. doi: 10.1200/JCO.2013.53.7118. Epub 2014 

Feb 3. PMID: 24493724. 

è Excluded after screening, editorial 

 

10: Kim DJ, Kim J, Spaunhurst K, Montoya J, Khodosh R, Chandra K, Fu T, Gilliam 

A, Molgo M, Beachy PA, Tang JY. Open-label, exploratory phase II trial of oral 

itraconazole for the treatment of basal cell carcinoma. J Clin Oncol. 2014 Mar 

10;32(8):745-51. doi: 10.1200/JCO.2013.49.9525. Epub 2014 Feb 3. PMID: 24493717. 
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("Basal Cell Nevus Syndrome"[Mesh]) AND "Itraconazole"[Mesh] à 0 results 
N= 0 unique results, n=0 inclusions 



("Itraconazole"[Mesh]) AND "Basal cell carcinoma, multiple" [Supplementary Concept] à 0 results 
N= 0 unique results, n=0 inclusions 

 

("Carcinoma, Basal Cell"[Mesh]) AND "BMS-833923" [Supplementary Concept] à 2 results 

N=2 duplicates, n= 0 unique results, n=0 inclusions 

 

("BMS-833923" [Supplementary Concept]) AND "Basal Cell Nevus Syndrome"[Mesh] à 1 result 

N= 0 unique results, n=0 inclusions 

 

("Basal cell carcinoma, multiple" [Supplementary Concept]) AND "BMS-833923" [Supplementary 
Concept] à 0 results 
N= 0 unique results, n=0 inclusions 

 

("Carcinoma, Basal Cell"[Mesh]) AND "NVP-LEQ506" [Supplementary Concept] à 0 results 
N= 0 unique results, n=0 inclusions 

 

("NVP-LEQ506" [Supplementary Concept]) AND "Basal Cell Nevus Syndrome"[Mesh] à 0 results 
N= 0 unique results, n=0 inclusions 

 

("Basal cell carcinoma, multiple" [Supplementary Concept]) AND "NVP-LEQ506" [Supplementary 
Concept] à 0 results 
N= 0 unique results, n=0 inclusions 

 

("Carcinoma, Basal Cell"[Mesh]) AND "TAK-441" [Supplementary Concept] à 0 results 
N= 0 unique results, n=0 inclusions 

 

("TAK-441" [Supplementary Concept]) AND "Basal Cell Nevus Syndrome"[Mesh] à 0 results 
N= 0 unique results, n=0 inclusions 

 

("TAK-441" [Supplementary Concept]) AND "Basal cell carcinoma, multiple" [Supplementary 
Concept] à 0 results 
N= 0 unique results, n=0 inclusions 
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Q"&R.J#R%Q"&R.J#R%SNVNT%S.'-JJ.%[#(&.&!#R%SN_NT%[#((#(.$%2")#R%eNT%e-#'"%S.&/+!"%_NT%l('-R%!#%

X(4-&.%Q"&R.J#R%dNdN%%

\-#JN%@LG8I%G))%<<E<;IT%<=<=N%3.'#%"O%\+4J-*.'-"&5%d.&+.(D%<=<=N%%

à%6]*J+!#!%.O'#(%#J-/-4-J-'D%.$$#$$0#&'T%!.-JD%!"$-&/%O"(%_^eB%).'-#&'%

%%% % % % % % % %

>-JJ-.0g$%$D&!("0#%.$$"*-.'#!%`-'C%#]'#&$-F#%-&O-J'(.'-F#%4.$.J%*#JJ%*.(*-&"0.N%%

S"$*.%SNT%VRR.0%SNT%B.F#JJ%VNT%W"F#&-*%>N%%

d"+(&.J%"O%'C#%V0#(-*.&%V*.!#0D%"O%3#(0.'"J"/DN%^"&O#(#&*#5%V0#(-*.&%V*.!#0D%"O%3#(0.'"J"/D%

<=89%V&&+.J%S##'-&/N%3-$'(-*'%"O%^"J+04-.%X&-'#!%B'.'#$N%K8G;%B+))J#0#&'%8I%G))%V_<9KIT%<=89N%3.'#%

"O%\+4J-*.'-"&5%l*'"4#(%<=89N%%

h^"&O#(#&*#%V4$'(.*'i%%

\+4J-$C#(%

S"$4D%U&*N%

è 6]*J+!#!%.O'#(%$*(##&-&/T%!-OO#(#&'%!-$#.$#%
%

%



<9N%%

%%% % % % % % % %

W#(#!-'.(D%Z+0"(%BD&!("0#$%`-'C%B?-&%U&F"JF#0#&'N%%

W.0-!%PNeNT%V??+('%jNSN%%

3#(0.'"J"/-*%^J-&-*$N%@:G;I%G))%H=:EH8@IT%<=89N%3.'#%"O%\+4J-*.'-"&5%l*'"4#(%<=89N%%

hP#F-#`i%%

\+4J-$C#(%

>N_N%B.+&!#($%

%%à%6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%

@HN%%

%%% % % % % % % %

W#!/#C"/%\.'C`.D%U&C-4-'-"&%O"(%'C#%Z(#.'0#&'%"O%_.$.J%^#JJ%^.(*-&"0.N%%

Q+'R0#(%PNT%B"J"0"&%dNVN%%

Z.(/#'#!%l&*"J"/DN%8;G@I%G))%<L@E<H:IT%<=89N%3.'#%"O%\+4J-*.'-"&5%=8%d+&%<=89N%%

hP#F-#`i%%

\+4J-$C#(%

B)(-&/#(EY#(J./%[(.&*#%G<<T%P+#%!#%\.J#$'("T%\.(-$%:L==<T%[(.&*#I%

%%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
@KN%%

%%% % % % % % % %

Z.(/#'#!%4-"J"/-*.J%!(+/$%.&!%-00+&#%*C#*?%)"-&'%-&C-4-'"($%O"(%J"*.JJD%.!F.&*#!%"(%0#'.$'.'-*%

*.&*#($%"O%'C#%*"&o+&*'-F.T%#D#J-!T%.&!%"(4-'N%%

6$0.#J-%_NT%B./-F%lN%%

U&'#(&.'-"&.J%l)C'C.J0"J"/D%^J-&-*$N%L9G<I%G))%8@E<HIT%<=89N%3.'#%"O%\+4J-*.'-"&5%=8%S.(%<=89N%%

hV('-*J#i%%

\+4J-$C#(%

è 6]*J+!#!%.O'#(%$*(##&-&/T%._^^%



=N%%

%%% % % % % % % %

Z.(/#'-&/%'C#%C#!/#C"/%).'C`.D%-&%*.&*#(5%^+((#&'%#F-!#&*#%.&!%O+'+(#%)#($)#*'-F#$N%%

Q-(.(!-%3NT%_.((-*C#JJ"%VNT%[#(&.&!#$%QNT%\#(#-(.%VN%%

^#JJ$N%KG<I%G&"%)./-&.'-"&IT%<=89N%V('-*J#%e+04#(5%8L@N%3.'#%"O%\+4J-*.'-"&5%<=89N%%

hP#F-#`i%%

\+4J-$C#(%

S3\U%VQ%G\"$'O.*CT%_.$#J%^WE;==LT%B`-'R#(J.&!N%6E0.-J5%-&!#]-&/n0!)-N*"0I%

%%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

;8N%%

%%% % % % % % % %

W#!/#C"/%\.'C`.D%U&C-4-'"($%.&!%ZC#-(%X'-J-'D%-&%_.$.J%^#JJ%^.(*-&"0.5%V%^"0)(#C#&$-F#%P#F-#`%"O%

^+((#&'%6F-!#&*#N%%

Z.D%6NfNEmNT%Z#"C%fNE2NT%f#"%SNBNE>N%%

3#(0.'"J"/D%.&!%ZC#(.)DN%9G8I%G))%@@E;9IT%<=89N%3.'#%"O%\+4J-*.'-"&5%=8%S.(%<=89N%%

hP#F-#`i%%

\+4J-$C#(%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

;<N%%

%%% % % % % % % %

e"&0#J.&"0.%B?-&%^.&*#(N%%

_(.&!'%SNQNT%S""(#%^N^N%%

[.*-.J%\J.$'-*%B+(/#(D%^J-&-*$%"O%e"('C%V0#(-*.N%<:G8I%G))%8E8@IT%<=89N%3.'#%"O%\+4J-*.'-"&5%[#4(+.(D%

<=89N%%

hP#F-#`i%%

\+4J-$C#(%



>N_N%B.+&!#($%

%%à%#]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%

%

%

;@N%% % % % % % %

B"&-!#/-4%-&%&#F"-!%4.$.J%*#JJ%*.(*-&"0.%$D&!("0#N%%

^.&C.%^NT%_.o(-*%_NT%S.('-&#R%VN6NT%P.&.%[N%%

d"+(&.J%"O%U&F#$'-/.'-F#%S#!-*-&#N%^"&O#(#&*#5%B"+'C#(&%P#/-"&.J%S##'-&/%<=89N%e#`%l(J#.&$T%2V%

X&-'#!%B'.'#$N%H:G<I%G))%;@@E;@;IT%<=89N%3.'#%"O%\+4J-*.'-"&5%[#4(+.(D%<=89N%%

è 6]*J+!#!%.O'#(%#J-/-4-J-'D%.$$#$$0#&'T%$"&-!#/-4%O"(%_^eBT%!"#$%&"'%(#)"('%"&%

(#"**+(#&*#,(#$-$'.&*#,!"$-&/%(#/-0#&',1"2%

%

;LN%% % % % % % % %

V%(.(#%)(#$#&'.'-"&%"O%0+J'-)J#%$*("'.J%4.$.J%*#JJ%*.(*-&"0.$%$#*"&!.(D%'"%Q"(J-&g$%$D&!("0#N%%

P"C.&%\NT%BC-JJ-&/%^NT%BC.C%eNT%3.JD%\NT%^+JJ#&%UN%%

d"+(&.J%"O%^J-&-*.J%X("J"/DN%%G&"%)./-&.'-"&IT%<=89N%3.'#%"O%\+4J-*.'-"&5%<=89N%%

è 6]*J+!#!%.O'#(%#J-/-4-J-'D%.$$#$$0#&'T%!"#$%&"'%!-$*+$$%W\U%'(#.'0#&'%

%

;HN% % % % % % %

V!F.&*#!%4.$.J%*#JJ%*.&*#(5%^"&*-$#%(#F-#`%"O%0"J#*+J.(%*C.(.*'#(-$'-*$%.&!%&"F#J%'.(/#'#!%.&!%

-00+&#%'C#(.)#+'-*$N%%

e-?.&o.0%SNT%^"C#&%\NPNT%a.'"%BNT%B-*?J-*?%dNaNT%a+(R("*?%PN%%

V&&.J$%"O%l&*"J"/DN%<9G88I%G))%<89<E<899IT%<=8KN%3.'#%"O%\+4J-*.'-"&5%e"F#04#(%<=8KN%%

hP#F-#`i%%

\+4J-$C#(%

l]O"(!%X&-F#($-'D%\(#$$%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

%



;:N%%

%%% % % % % % % %

^+((#&'%'(#&!$%-&%W#!/#C"/%$-/&.J-&/%).'C`.D%-&C-4-'-"&%4D%$0.JJ%0"J#*+J#$N%%

QC-(/.%[NT%S"(-%SNT%U&O.&'#%\N%%

_-""(/.&-*%.&!%S#!-*-&.J%^C#0-$'(D%2#''#($N%<KG89I%G))%@8@8E@8;=IT%<=8KN%3.'#%"O%\+4J-*.'-"&5%8L%

l*'"4#(%<=8KN%%

hP#F-#`i%%

\+4J-$C#(%

6J$#F-#(%2'!%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
;9N%%

%%% % % % % % % %

\("/(.00#!%!#.'CE8%4J"*?.!#%O"(%0+J'-)J#%4.$.J%*#JJ%*.(*-&"0.$5%*J#.(-&/%'C#%O-#J!%$D$'#0-*.JJDpN%%

W.+/%YNT%B*C-JJ-&/%_N%%

_(-'-$C%d"+(&.J%"O%3#(0.'"J"/DN%8:9G@I%G))%LHHELH:IT%<=8KN%3.'#%"O%\+4J-*.'-"&5%B#)'#04#(%<=8KN%%

he"'#i%%

\+4J-$C#(%

_J.*?`#JJ%\+4J-$C-&/%2'!%

%%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%!-OO#(#&'%'(#.'0#&'%
%

%

L=N%%

%%% % % % % % % %

6OO#*'-F#%.&'-E)("/(.00#!%!#.'CE8%'C#(.)D%-&%.%BX[XE0+'.'#!%).'-#&'%`-'C%Q"(J-&EQ"J'R%$D&!("0#N%%

S"(#-(.%VNT%a-(*C4#(/#(%SN^NT%Z"+$$.-&'%[NT%6(!0.&&%SNT%B*C+J#(%QNT%W#-&R#(J-&/%2N%%

_(-'-$C%d"+(&.J%"O%3#(0.'"J"/DN%8:9G@I%G))%:;:E:;9IT%<=8KN%3.'#%"O%\+4J-*.'-"&5%B#)'#04#(%<=8KN%%

hV('-*J#i%%



\+4J-$C#(%

_J.*?`#JJ%\+4J-$C-&/%2'!%

%%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%!-OO#(#&'%'(#.'0#&'%
L<N%%

%%% % % % % % % %

Blm9%Z(.&$*(-)'-"&.JJD%P#/+J.'#$%0ZlPEU&!+*#!%\("J-O#(.'-"&%"O%_.$.J%^#JJ%^.(*-&"0.$N%%

a-0%VN2NT%_.*?%dNWNT%^C.+!C.(D%BN^NT%jC+%fNT%V'C.(%SNT%_-*?#($%3NPN%%

d"+(&.J%"O%U&F#$'-/.'-F#%3#(0.'"J"/DN%8@KGKI%G))%8:8HE8:<LIT%<=8KN%3.'#%"O%\+4J-*.'-"&5%V+/+$'%<=8KN%%

hV('-*J#i%%

\+4J-$C#(%

6J$#F-#(%_NYN%

è 6]*J+!#!%.O'#(%$*(##&-&/T%*#JJ%(#$#.(*C%
%

%

L@N%%%% % % % % % % %

UJJ+0-&.'-&/%VJ'#(&.'-F#%B'(.'#/-#$%'"%Z(#.'%Z.(/#'#!%^C#0"'C#(.)DEP#$-$'.&'%B)"(.!-*%_.$.J%^#JJ%

^.(*-&"0.N%%

e/+D#&%ZNZN2NT%V'`""!%BNmN%%

d"+(&.J%"O%U&F#$'-/.'-F#%3#(0.'"J"/DN%8@KGLI%G))%8=8:E8=89IT%<=8KN%3.'#%"O%\+4J-*.'-"&5%S.D%<=8KN%%

à%6]*J+!#!%.O'#(%$*(##&-&/T%*"00#&'.(D%

L;N%%%% % % % % %

Y-$0"!#/-4E(#$-$'.&'%4.$.J%*#JJ%*.(*-&"0.$%-&%4.$.J%*#JJ%&#F+$%$D&!("0#5%^J-&-*.J%.))(".*C%.&!%

/#&#'-*%.&.JD$-$N%%

B-&]%aNVN6NT%P"#0#&%QNSNdNSNT%F.&%j+'F#&%YNT%d.&$$#&%PNT%B)##J%6NEdNSNT%B'#-oJ#&%\NSNT%F.&%Q##J%SNT%

S"$'#(!%aN%%

dVV3%^.$#%P#)"('$N%;GLI%G))%;=KE;88IT%<=8KN%3.'#%"O%\+4J-*.'-"&5%d+&#%<=8KN%%

è U&*J+!#!%.O'#(%#J-/-4-J-'D%.$$#$$0#&'T%F-$0!"#/-4%O"(%_^eB%!-$*+$$#$%(#"**+(#&*#%

%



LLN%%

%%% % % % % % % %

e"F#J%).'*C#!%8%0+'.'-"&$%-&%).'-#&'$%`-'C%/"(J-&E/"J'R%$D&!("0#%$'(.'#/-*%'(#.'#!%4D%$0""'C#&#!%

-&C-4-'"(N%%

W$+%BNE>NT%2-&%^NEfNT%>.&/%^NE>NT%^C+&/%>NEWNT%f.&/%^NEWNT%^C.&/%fNEfN%%

V&&.J$%"O%3#(0.'"J"/DN%@=GLI%G))%L9:EH=8IT%<=8KN%3.'#%"O%\+4J-*.'-"&5%l*'"4#(%<=8KN%%

è 6]*J+!#!%.O'#(%#J-/-4-J-'D%.$$#$$0#&'T%F-$0"!#/-4%O"(%_^eB%O.0-JDT%!"#$%&"'%(#)"('%"&%

(#"**+(#&*#,(#$-$'.&*#,!"$-&/%(#/-0#&',1"2%

%

LHN%%%% % % % % % % %

V!F.&*#$%-&%/#&#'-*%+&!#($'.&!-&/%"O%/"(J-&%$D&!("0#%.&!%#0#(/-&/%'(#.'0#&'%")'-"&$N%%

BC-C%BNT%3.-%^NT%V&$.(-%VNT%X($"%_NVNT%2.+/CJ-&%VNUNT%B"J"0"&%dNVN%%

6])#('%l)-&-"&%"&%l()C.&%3(+/$N%HG:I%G))%;8@E;<@IT%<=8KN%3.'#%"O%\+4J-*.'-"&5%=@%d+J%<=8KN%%

hP#F-#`i%%

\+4J-$C#(%

Z.DJ"(%.&!%[(.&*-$%2'!%G6E0.-J5%C#.J'C*.(#N#&c+-(-#$n-&O"(0.N*"0I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

%

L:N%%%% % % % % % % %

Q"(J-&%BD&!("0#N%B-&!("0#%!#%Q"(J-&%7B-&!("0#%!#%Q"(J-&NA%%

\.J.*-"$EVJF.(#R%UNT%Q"&R.J#REB.(0-#&'"%PNT%[#(&.&!#RE2")#R%6N%%

V*'.$%3#(0"EB-O-J-"/(.O-*.$N%8=9G@I%G))%<=:E<8:IT%<=8KN%3.'#%"O%\+4J-*.'-"&5%V)(-J%<=8KN%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%

%

L9N%%%% % % % % % % %

_.$.J%*#JJ%&#F+$%$D&!("0#%GQ"(J-&%$D&!("0#I5%/#&#'-*%-&$-/C'$T%!-./&"$'-*%*C.JJ#&/#$T%.&!%+&0#'%

0-J#$'"&#$N%%

V?4.(-%SNT%^C#&%WNT%Q+"%QNT%2#/.&%jNT%QC.J-%QN%%



\.'C")CD$-"J"/DN%<LG<I%G))%::EK<IT%<=8KN%3.'#%"O%\+4J-*.'-"&5%d+&#%<=8KN%%

è 6]*J+!#!%.O'#(%#J-/-4-J-'D%.$$#$$0#&'T%!"#$%&"'%(#)"('%"&%'(#.'0#&'%`-'C%W\U$%

%

H=N%%%% % % % % % % %

S"$.-*%BSl%0+'.'-"&%-&%.%).'-#&'%`-'C%J-&#.(%4.$.J%O"JJ-*+J.(%C.0.('"0.$%*"&O-(0$%W.))J#EZ-&$*C#('%

$D&!("0#%.$%.%F.(-.&'%"O%^+((DEd"&#$%$D&!("0#N%%

2"F/(#&%SNE2NT%Z`-//%BNPN[NT%S"$$%^N%%

_(-'-$C%d"+(&.J%"O%3#(0.'"J"/DN%^"&O#(#&*#5%9K'C%V&&+.J%S##'-&/%"O%'C#%_(-'-$C%V$$"*-.'-"&%"O%

3#(0.'"J"/-$'$T%_V3%<=8KN%6!-&4+(/C%X&-'#!%a-&/!"0N%8:9GB+))J#0#&'%8I%G))%:KE:9IT%<=8KN%3.'#%"O%

\+4J-*.'-"&5%d+JD%<=8KN%%

è 6]*J+!#!%.O'#(%#J-/-4-J-'D%.$$#$$0#&'T%!"#$%&"'%(#)"('%"&%'(#.'0#&'%`-'C%W\U$%

%

%

H8N%%%% % % % % % % %

_("0"!"0.-&E*"&'.-&-&/%)("'#-&$%_P3:%.&!%_P39%.(#%&"F#J%-&'#(.*'-&/%(#/+J.'"($%"O%_^^%

(#$-$'.&*#N%%

a-0%VN2NT%d-&%QN^NT%jC+%fNT%_-*?#($%3NPN%%

d"+(&.J%"O%U&F#$'-/.'-F#%3#(0.'"J"/DN%^"&O#(#&*#5%<=8K%V&&+.J%S##'-&/%"O%'C#%U&'#(&.'-"&.J%

U&F#$'-/.'-F#%3#(0.'"J"/DT%UU3%<=8KN%l(J.&!"T%[2%X&-'#!%B'.'#$N%8@KGL%B+))J#0#&'%8I%G))%B@KIT%<=8KN%

3.'#%"O%\+4J-*.'-"&5%S.D%<=8KN%%%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%0.(?#($%O"(%(#$-$'.&*#%'"%F-$0"!#/-4%
%

H<N%%%% % % % % % % %

^"&O"*.J%0-*("$*")D%-&%0.&./#0#&'%"O%/"(J-&%$D&!("0#N%%

j.0.&%BNT%P.F#&$*("O'%dNT%[J"C(%^NT%^(.D'C"(&#%6N%%

\#!-.'(-*%3#(0.'"J"/DN%^"&O#(#&*#5%8K'C%V&&+.J%S##'-&/%"O%'C#%6+(")#.&%B"*-#'D%O"(%\#!-.'(-*%

3#(0.'"J"/DT%6B\3%<=8KN%2"&!"&%X&-'#!%a-&/!"0N%@LGB+))J#0#&'%<I%G))%B<=IT%<=8KN%3.'#%"O%

\+4J-*.'-"&5%V)(-J%<=8KN%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%P^S%O"(%0.&./#0#&'%"O%_^^$%-&%/"(J-&%*C-J!(#&%
%



%

H@N%%%% % % % % % % %

^.$#%(#)"('5%X$#%"O%F-$0"!#/-4%-&%.%).'-#&'%`-'C%Q"(J-&%Q"J'R%$D&!("0#N%%

Q"&R.J#R%Q"&R.J#R%SNVNT%[#((#(.$%eNT%S.'-JJ.%_NT%S.('-&#R%6NT%e-#'"%_NT%P+.&"%PN%%

6+(")#.&%d"+(&.J%"O%W"$)-'.J%\C.(0.*DN%^"&O#(#&*#5%<@(!%^"&/(#$$%"O%'C#%6+(")#.&%V$$"*-.'-"&%"O%

W"$)-'.J%\C.(0.*-$'$T%6VW\%<=8KN%Q"'C#&4+(/%B`#!#&N%<LGB+))J#0#&'%8I%G))%V9:EV9KIT%<=8KN%3.'#%

"O%\+4J-*.'-"&5%S.(*C%<=8KN%%

à%3+)J-*.'#%

%

HHN%%% % % % % % % %

>C.'g$%&#`%`-'C%*"00"&%/#&#'-*%$?-&%!-$"(!#($pN%%

S.%dN6NT%W.&!%dN2N%%

S-&#(F.%\#!-.'(-*.N%H9G;I%G))%<KKE<9:IT%<=8:N%3.'#%"O%\+4J-*.'-"&5%V+/+$'%<=8:N%%

%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

%

H:N%%%% % % % % % % %

B)#*'(+0%"O%"("*+'.&#"+$%!-$#.$#%.$$"*-.'-"&$5%Q#&"!#(0.'"$#$%.&!%-&OJ.00.'"(D%*"&!-'-"&$N%%

>-J!#(%6NQNT%[(-#!#(%dNT%B+JC.&%BNT%S-*C#J%\NT%^-R#&$?-%dN3NT%>(-/C'%dNSNT%S#&'#(%SNVN%%

d"+(&.J%"O%'C#%V0#(-*.&%V*.!#0D%"O%3#(0.'"J"/DN%::GLI%G))%K=9EK@=IT%<=8:N%3.'#%"O%\+4J-*.'-"&5%

e"F#04#(%<=8:N%%

S"$4D%U&*N%G6E0.-J5%*+$'"0#($#(F-*#n0"$4DN*"0I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

:=N%%%% % % % % % % %

S"J#*+J.(%4.$-$%"O%4.$.J%*#JJ%*.(*-&"0.N%%

S"&'./&.%6NT%2")#$%lNBN%%

V&.-$%_(.$-J#-("$%!#%3#(0.'"J"/-.N%9<G;I%G))%L8:EL<=IT%<=8:N%3.'#%"O%\+4J-*.'-"&5%d+JDEV+/+$'%<=8:N%%



%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

%

:8N%%%% % % % % % % %

e#F"-!%4.$.J%*#JJ%*.(*-&"0.%$D&!("0#%G/"(J-&E/"J'R%$D&!("0#I5%V%).'-#&'%$C"`-&/%!-$'-&*'-F#%

!#(0"$*")-*%O#.'+(#$5%^.$#%(#)"('N%%

f"(+J0.R%VNT%V'-J.&%VNXNT%f.J*-&%_N%%

Z+(?-D#%aJ-&-?J#(-%3#(0.'"J"o-N%<:G<I%G))%K=EKLIT%<=8:N%3.'#%"O%\+4J-*.'-"&5%<=8:N%%

hV('-*J#i%%

\+4J-$C#(%

l('.!"/Vf+%P#?J.0%Z.&-'-0%f.D-&*-J-?%Z+(-R0%6/-'-0%U&$..'%B.&.D-%F#%Z-*.(#'%VNBN%GZ+(?"*./-%

^.!!#$-%e"N%@=T%_.J/.'%=HL<=T%Z+(?#DN%6E0.-J5%.D$#.n'+(?-D#?J-&-?J#(-N*"0I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%&"'%'(#.'#!%`-'C%C#!/#C"/%).'C`.D%-&C-4-'"(%
%

%

:<N%%

%%% % % % % % % %

8K'C%V&&+.J%B*-#&'-O-*%S##'-&/%"O%'C#%eY63%<=8:N%%

V&"&D0"+$%%

e#!#(J.&!$%Z-o!$*C(-O'%F""(%3#(0.'"J"/-#%#&%Y#&#(#"J"/-#N%^"&O#(#&*#5%8K'C%V&&+.J%B*-#&'-O-*%

S##'-&/%"O%'C#%e#!#(J.&!$#%Y#(#&-/-&/%F""(%6])#(-0#&'#J#%3#(0.'"J"/-#T%eY63%<=8:N%2+&'#(#&%

e#'C#(J.&!$N%<:G8I%G&"%)./-&.'-"&IT%<=8:N%3.'#%"O%\+4J-*.'-"&5%d.&+.(D%<=8:N%%

h^"&O#(#&*#%P#F-#`i%%

\+4J-$C#(%

3^WQ%\.('&#($%-&%S#!-$*&#%^"00+&-*.'-#%

è 6]*J+!#!%.O'#(%$*(##&-&/T%&"%-&O"(0.'-"&%
%

:HN%%

%%% % % % % % % %



\(#!-*'-&/%(#$)"&$#%'"%F-$0"!#/-4%4#O"(#%'(#.'0#&'%-&-'-.'-"&%4.$#!%"&%4.$#J-&#%*C.(.*'#(-$'-*$%-&%

).'-#&'$%`-'C%0#'.$'.'-*%4.$.J%*#JJ%*.(*-&"0.%-&%.%)""J#!%.&.JD$-$N%%

Q("4%dNEdNT%W.&$$"&%dNT%_.$$#'EB#/+-&%eNT%a+&$'O#J!%PNT%3(#&"%_NT%S"('-#(%2NT%V$*-#('"%\NT%2-*-'(.%2NT%

W#('-/%^NT%3-0-#(%eNT%[-''-).J!"%VNT%W.+$*C-J!%VN%%

d"+(&.J%"O%'C#%6+(")#.&%V*.!#0D%"O%3#(0.'"J"/D%.&!%Y#&#(#"J"/DN%^"&O#(#&*#5%8@'C%^"&/(#$$%"O%

'C#%6+(")#.&%V$$"*-.'-"&%"O%3#(0.'"El&*"J"/DT%6V3l%<=8:N%V'C#&$%Q(##*#N%@8GB+))J#0#&'%@I%G))%

K=EK8IT%<=8:N%3.'#%"O%\+4J-*.'-"&5%d+&#%<=8:N%%

h^"&O#(#&*#%V4$'(.*'i%%

\+4J-$C#(%

_J.*?`#JJ%\+4J-$C-&/%2'!%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#$#.(*C%"&%0_^^%
è %
K=N%%
% % % % % % % %

Y-$0"!#/-4%'(#.'0#&'%-&%.%0+J'-!-$*-)J-&.(D%'#.0T%V.(C+$%3#&0.(?%E%l&#%D#.(%-&'#&'-"&E'"E

'(#.'%*"C"('%.&.JD$-$%.&!%(#*"00#&!.'-"&$N%%

2"(#&'R#&%WN[NT%W#o#%SNT%VJ$%VN_N%%

d"+(&.J%"O%'C#%6+(")#.&%V*.!#0D%"O%3#(0.'"J"/D%.&!%Y#&#(#"J"/DN%^"&O#(#&*#5%8@'C%

^"&/(#$$%"O%'C#%6+(")#.&%V$$"*-.'-"&%"O%3#(0.'"El&*"J"/DT%6V3l%<=8:N%V'C#&$%Q(##*#N%

@8GB+))J#0#&'%@I%G))%KKIT%<=8:N%3.'#%"O%\+4J-*.'-"&5%d+&#%<=8:N%%

h^"&O#(#&*#%V4$'(.*'i%%

è 6]*J+!#!%.O'#(%#J-/-4-J-'D%.$$#$$0#&'T%!"#$%&"'%!-$*+$$%"+'*"0#$%O"(%0+J'-)J#%_^^$%

%

K<N%%

%%% % % % % % % %

V4$'(.*'$%"O%'C#%8@'C%^"&/(#$$%"O%'C#%6+(")#.&%V$$"*-.'-"&%"O%3#(0.'"El&*"J"/DT%6V3l%<=8:N%%

V&"&D0"+$%%

d"+(&.J%"O%'C#%6+(")#.&%V*.!#0D%"O%3#(0.'"J"/D%.&!%Y#&#(#"J"/DN%^"&O#(#&*#5%8@'C%^"&/(#$$%"O%

'C#%6+(")#.&%V$$"*-.'-"&%"O%3#(0.'"El&*"J"/DT%6V3l%<=8:N%V'C#&$%Q(##*#N%@8GB+))J#0#&'%@I%G&"%

)./-&.'-"&IT%<=8:N%3.'#%"O%\+4J-*.'-"&5%d+&#%<=8:N%%

h^"&O#(#&*#%P#F-#`i%%

\+4J-$C#(%

_J.*?`#JJ%\+4J-$C-&/%2'!%



è 6]*J+!#!%.O'#(%$*(##&-&/T%&"%-&O"(0.'-"&%
KLN%%

%%% % % % % % % %

_.$.J%*#JJ%&#F+$%$D&!("0#%GQ"(J-&EQ"J'R%$D&!("0#I5%Q#&#'-*%)(#!-$)"$-'-"&T%*J-&-*.J%)-*'+(#%.&!%

'(#.'0#&'N%%

>-'0.&"`$?-%WNT%BRD*C'.%\NT%_J"*C"`-.?%aNT%d+&!R-JJ%VNT%^R.o?"`$?-%PN%%

\"$'#)D%3#(0.'"J"/--%-%VJ#(/"J"/--N%@;G;I%G))%@K8E@K:IT%<=8:N%3.'#%"O%\+4J-*.'-"&5%V+/+$'%<=8:N%%

h2#''#(i%%

\+4J-$C#(%

Z#(0#!-.%\+4J-$C-&/%W"+$#%2'!N%GaJ##4#(c.%B'N<T%\"R&.&%H8EH8LT%\"J.&!I%

è 6]*J+!!#!%.O'#(%$*(##&-&/T%$0.JJ%(#F-#`%
%

%

KHN%%

%%% % % % % % % %

U0)J#0#&'.'-"&%"O%$D$'#0-*%C#!/#C"/%-&C-4-'"($%-&%!.-JD%)(.*'-*#%.$%&#".!o+F.&'%'C#(.)DN%%

Z.&/%eNT%P.'&#(%3N%%

de^^e%d"+(&.J%"O%'C#%e.'-"&.J%^"0)(#C#&$-F#%^.&*#(%e#'`"(?N%8LG;I%G))%L@:EL;@IT%<=8:N%3.'#%"O%

\+4J-*.'-"&5%=8%V)(%<=8:N%%

hP#F-#`i%%

\+4J-$C#(%

W.(4"($-!#%\(#$$%G@:%0.-&%B'(##'T%^"J!%B)(-&/%W.(4"(%ef%88:<;T%X&-'#!%B'.'#$I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
KKN%%

%%% % % % % % % %

l*+J.(%4.$.J%*#JJ%*.(*-&"0.5%V%4(-#O%J-'#(.'+(#%(#F-#`%"O%*J-&-*.J%!-./&"$-$%.&!%'(#.'0#&'N%%

BC-%fNT%d-.%PNT%[.&%mN%%

l&*"Z.(/#'$%.&!%ZC#(.)DN%8=%G))%<;K@E<;K9IT%<=8:N%3.'#%"O%\+4J-*.'-"&5%=K%S.D%<=8:N%%

hV('-*J#i%%



\+4J-$C#(%

3"F#%S#!-*.J%\(#$$%2'!N%G\l%_"]%@==E==KT%VJ4.&DT%V+*?J.&!T%e#`%j#.J.&!I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
9=N%%

%%% % % % % % % %

B#/0#&'.J%4.$.J%*#JJ%&.#F+$%$D&!("0#%*.+$#!%4D%.&%.*'-F.'-&/%0+'.'-"&%-&%$0""'C#&#!N%%

aC.0.D$-%jNT%_"*C&#(%PNT%U&!#J0.&%SNT%S./.J%2NT%VF-'.&EW#($C%6NT%B.(-/%lNT%B)(#*C#(%6NT%_#(/0.&%PN%%

_(-'-$C%d"+(&.J%"O%3#(0.'"J"/DN%%G&"%)./-&.'-"&IT%<=8HN%3.'#%"O%\+4J-*.'-"&5%<=8HN%%

hV('-*J#%U&%\(#$$i%%

\+4J-$C#(%

_J.*?`#JJ%\+4J-$C-&/%2'!%G6E0.-J5%*+$'"0#($#(F-*#$n"]"&4J.*?`#JJ)+4J-$C-&/N*"0I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%&"%'(#.'0#&'%
%

%

98N%%

%%% % % % % % % %

W-o.*?-&/%'C#%C#!/#C"/%).'C`.D%-&%*.&*#(%'C#(.)DN%%

2.+??.&#&%SNlNT%^.$'#JJ"&#%SN3N%%

V&'-E^.&*#(%V/#&'$%-&%S#!-*-&.J%^C#0-$'(DN%8HG@I%G))%@=9E@8:IT%<=8HN%3.'#%"O%\+4J-*.'-"&5%=8%S.(%

<=8HN%%

hV('-*J#i%%

\+4J-$C#(%

_#&'C.0%B*-#&*#%\+4J-$C#($%G\NlN%_"]%<9;T%_+$$+0%8;==%VQT%e#'C#(J.&!$I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

%

9<N%%

%%% % % % % % % %

W#!/#C"/%4J"*?.!#%O"(%4.$.J%*#JJ%*.(*-&"0.%*"0-&/%.'%.%G$#*"&!.(D%&#")J.$'-*I%)(-*#N%%



P+44#&%VNT%W-J/#($%PNE3NT%2#F#(?+$%SN%%

dVSV%3#(0.'"J"/DN%8L<GLI%G))%L<8EL<@IT%<=8HN%3.'#%"O%\+4J-*.'-"&5%S.D%<=8HN%%

hP#F-#`i%%

\+4J-$C#(%

V0#(-*.&%S#!-*.J%V$$"*-.'-"&%G6E0.-J5%$0*J#"!n-'$.N+*$ON#!+I%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
9HN%%

%%% % % % % % % %

P#*#&'%'(#&!$%-&%'C#%'(#.'0#&'%"O%4#&-/&%"!"&'"/#&-*%'+0"($N%%

^"F#JJ"%\NT%_+*C4-&!#(%3N%%

^+((#&'%l)-&-"&%-&%l'"J.(D&/"J"/D%.&!%W#.!%.&!%e#*?%B+(/#(DN%<;G;I%G))%@;@E@L8IT%<=8HN%3.'#%"O%

\+4J-*.'-"&5%=8%V+/%<=8HN%%

hP#F-#`i%%

\+4J-$C#(%

2-))-&*"''%>-JJ-.0$%.&!%>-J?-&$%G6E0.-J5%?.'C-#$'N*J.-n.)'.N"(/IE%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%"&%"!"&'"/#&-*%?#(.'"*D$'$%
%

%

9:N%%

%%% % % % % % % %

VaZ8%.*'-F.'-"&%-$%"4J-/.'"(D%O"(%$)"&'.&#"+$%_^^%'+0"(%/("`'C%-&%.%0+(-&#%0"!#J%'C.'%0-0-*$%$"0#%

O#.'+(#$%"O%4.$.J%*#JJ%&#F+$%$D&!("0#N%%

a-0%VN2NT%_.*?%dNWNT%jC+%fNT%Z.&/%mNT%f.(!J#D%eN\NT%a-0%aNdNT%V'C.(%SNT%_-*?#($%3NPN%%

^.&*#(%\(#F#&'-"&%P#$#.(*CN%9G8=I%G))%:9;EK=<IT%<=8HN%3.'#%"O%\+4J-*.'-"&5%l*'"4#(%<=8HN%%

hV('-*J#i%%

\+4J-$C#(%

V0#(-*.&%V$$"*-.'-"&%O"(%^.&*#(%P#$#.(*C%U&*N%G6E0.-J5%C#J#&N.'?-&$n..*(N"(/I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%0"J#*+J.(,*#JJ%(#$#.(*C%
%



%

9KN%%

%%% % % % % % % %

B.O#'D%.&!%#OO-*.*D%"O%F-$0"!#/-4%-&%).'-#&'$%`-'C%4.$.J%*#JJ%*.(*-&"0.%&#F+$%$D&!("0#5%\""J#!%

.&.JD$-$%"O%'`"%'(-.J$N%%

^C.&/%VN2NBNT%V(("&%BNZNT%S-/!#&%SNPNT%B"J"0"&%dNVNT%f""%BNT%3.D%_NESNT%S*a#&&.%6N[NT%B#?+J-*%VN%%

l()C.&#'%d"+(&.J%"O%P.(#%3-$#.$#$N%88G8I%G&"%)./-&.'-"&IT%<=8HN%V('-*J#%e+04#(5%8<=N%3.'#%"O%

\+4J-*.'-"&5%=8%B#)%<=8HN%%

è 6]*J+!#!%.O'#(%#J-/-4-J-'D%.$$#$$0#&'T%"&JD%(#$+J'$%O"(%._^^%
 

8=@N%%%% % % % % % % %

^.&%C.-(%(#E/("`'C%4#%*"&$-!#(#!%.&%#.(JD%*J-&-*.J%0.(?#(%"O%'(#.'0#&'%(#$-$'.&*#%'"%W#!/#C"/%

-&C-4-'"($%-&%).'-#&'$%`-'C%.!F.&*#!%4.$.J%*#JJ%*.(*-&"0.p%V%(#)"('%"O%'`"%*.$#$N%%

B"+(.%6NT%\J.?.%SNT%3#$$-&-"'-%^NT%BD(-/"$%aNT%B'(.'-/"$%VNdN%%

d"+(&.J%"O%'C#%6+(")#.&%V*.!#0D%"O%3#(0.'"J"/D%.&!%Y#&#(#"J"/DN%@=G8=I%G))%8:<HE8:<9IT%<=8HN%

3.'#%"O%\+4J-*.'-"&5%=8%l*'%<=8HN%%

à%U&*J+!#!%.O'#(%#J-/-4J-'D%.$$#$$0#&'T%(#$-$'.&*#%.&!%(#"**+(#&*#%-&%_^^$%_^eB%).'-#&'%`-'C%

F-$0!#"/-4%

8=:N%%%% % % % % % % %

[.0-J-.J%$?-&%*.&*#(%$D&!("0#$%U&*(#.$#!%(-$?%"O%&"&0#J.&"'-*%$?-&%*.&*#($%.&!%#]'(.*+'.&#"+$%

'+0"($N%%

d.o+%\N3NT%P.&$"C"OO%aNdNT%Z.&/%dNfNT%B.(-&%aNfN%%

d"+(&.J%"O%'C#%V0#(-*.&%V*.!#0D%"O%3#(0.'"J"/DN%:;G@I%G))%;@:E;L8IT%<=8HN%3.'#%"O%\+4J-*.'-"&5%=8%

S.(%<=8HN%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

8=9N%%%% % % % % % % %

_.$.J%*#JJ%&.#F+$%$D&!("0#5%V&%+)!.'#%"&%/#&#'-*$%.&!%'(#.'0#&'N%%

d"C&%VNSNT%B*C`.('R%PNVN%%

_(-'-$C%d"+(&.J%"O%3#(0.'"J"/DN%8:;G8I%G))%HKE:HIT%<=8HN%3.'#%"O%\+4J-*.'-"&5%=8%d.&%<=8HN%%

hV('-*J#i%%



\+4J-$C#(%

_J.*?`#JJ%\+4J-$C-&/%2'!%G6E0.-J5%*+$'"0#($#(F-*#$n"]"&4J.*?`#JJ)+4J-$C-&/N*"0I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%/+-!#J-&#%
%

88=N%%%% % % % % % % %

ZC#%4+(!#&%"O%-JJ&#$$%-&%).'-#&'$%`-'C%4.$.J%*#JJ%&#F+$%$D&!("0#5%X&-'#!%B'.'#$%).'-#&'%(#/-$'(D%

#])#(-#&*#N%%

B"J-$%3N^NT%a`"&%QNT%P.&$"C"OO%aNdNT%^C.C.J%WNBNT%2-&!/(#&%dNVNT%2-%BNT%VJJD%SNBNT%\#'#($%SNT%Z#&/%dNT%

_+((%aNT%6)$'#-&%6NT%Z.&/%dN%%

d"+(&.J%"O%U&F#$'-/.'-F#%3#(0.'"J"/DN%^"&O#(#&*#5%<=8H%V&&+.J%S##'-&/%"O%'C#%B"*-#'D%O"(%

U&F#$'-/.'-F#%3#(0.'"J"/DT%BU3%<=8HN%B*"''$!.J#T%Vj%X&-'#!%B'.'#$N%8@HGKI%G))%_LIT%<=8HN%3.'#%"O%

\+4J-*.'-"&5%V+/+$'%<=8HN%%

à%6]*J+!#!%.O'#(%#J-/-4-J-'D%.$$#$$0#&'T%!"#$%&"'%(#)"('%"+'*"0#%"O%1"2%!+(-&/%C#!/#C"/%).'C`.D%

-&C-4-'"(%'(#.'0#&'%

%

88@N%%%% % % % % % % %

e"F#J%BX[X%$)J-*#%0+'.'-"&%-&%.%*C-J!%`-'C%0+J'-)J#%'+0"($N%%

>.J$C%SN[NT%W.(J.&%SNT%a#&&#!D%dNT%S+$-&$?D%dNT%2.1+./J-.%SNT%B'.!J#(%jNT%Q-JC##&#D%BNT%lOO-'%aN%%

^.&*#(%P#$#.(*CN%^"&O#(#&*#5%VV^P%B)#*-.J%^"&O#(#&*#%"&%V!F.&*#$%-&%\#!-.'(-*%^.&*#(%

P#$#.(*C5%[("0%S#*C.&-$0$%.&!%S"!#J$%'"%Z(#.'0#&'%.&!%B+(F-F"($C-)%<=8LN%["('%2.+!#(!.J#T%[2%

X&-'#!%B'.'#$N%:HGL%B+))J#0#&'I%G&"%)./-&.'-"&IT%<=8HN%3.'#%"O%\+4J-*.'-"&5%S.(*C%<=8HN%%

h^"&O#(#&*#%V4$'(.*'i%%

\+4J-$C#(%

V0#(-*.&%V$$"*-.'-"&%O"(%^.&*#(%P#$#.(*C%U&*N%

è 6]*J+!#!%.O'#(%$*(##&-&/T%&"'%'(#.'#!%`-'C%C#!/#C"/%).'C`.D%-&C-4-'"(%
 

88LN%%%% % % % % % % %

2"&/E'#(0%O"JJ"`E+)%"O%'`"%).'-#&'$%`-'C%e#F"-!%4.$.J%*#JJ%*.(*-&"0.%$D&!("0#%Ge_^^BI%'(#.'#!%`-'C%

Y-$0"!#/-4N%%

Y.&%6#*?#%2NT%>"J'#(%\NT%_#*C'#(%lNT%P"/-#($%VNT%3#%B0#!'%dNT%Q.(0D&%SN%%



S#J.&"0.%P#$#.(*CN%^"&O#(#&*#5%8H'C%>"(J!%^"&/(#$$%"&%^.&*#($%"O%'C#%B?-&%<=8HN%Y-#&&.%

V+$'(-.N%<HGB+))J#0#&'%8I%G))%#:LE#:HIT%<=8HN%3.'#%"O%\+4J-*.'-"&5%V+/+$'%<=8HN%%

h^"&O#(#&*#%V4$'(.*'i%%

à%-&*J+!#!%.O'#(%#J-/-4-J-'D%.$$#$0#&'T%J"&/%'#(0%F-$0"!#/-4%-&%4*&$%`-'C%(#"**+(#&*#%

%
Long-term Response to Vismodegib in a Patient with Gorlin-Goltz 
Syndrome: A Case Report and Review of Pathological Mechanisms 
Involved 
Meghana Kesireddy , Vincent L. Mendiola , Bagi Jana , Shrestha Patel 
à%U&*J+!#!%.O'#(%#J-/-4-J-'D%.$$#$$#0#&'%

88:N%%%% % % % % % % %

Q"(J-&%$D&!("0#%`-'C%J"*.JJD%.!F.&*#!%4.$.J%*#JJ%*.(*-&"0.$%'(#.'#!%`-'C%F-$0"!#/-4N%%

V4#J!.&"%VNT%S.$?-&%SNT%V(-.$%SNT%Q"&R.J#R%VNT%_#&#!#''-%VNT%2.0.$%^N%%

S#J.&"0.%P#$#.(*CN%^"&O#(#&*#5%8H'C%>"(J!%^"&/(#$$%"&%^.&*#($%"O%'C#%B?-&%<=8HN%Y-#&&.%

V+$'(-.N%<HGB+))J#0#&'%8I%G))%#KKIT%<=8HN%3.'#%"O%\+4J-*.'-"&5%V+/+$'%<=8HN%%

h^"&O#(#&*#%V4$'(.*'i%%

\+4J-$C#(%

2-))-&*"''%>-JJ-.0$%.&!%>-J?-&$%

è 6]*J+!#!%.O'#(%$*(##&-&/T%J._^^%
%

889N%%%% % % % % % % %

P#$-$'.&*#$%'"%F-$0"!#/-4$%-&%.%[(#&*C%*.$#%$#(-#$%"O%<=:%).'-#&'$%`-'C%J"*.JJD%.!F.&*#!%4.$.J%*#JJ%

*.(*-&"0.N%%

_.$$#'EB#/+-&%eNT%BC.()#%WNT%\"+J.JC"&%eNT%S"('-#(%2NT%B.-./%\NT%S"&#$'-#(%BNT%W"+%dNT%_./"'%SNT%

Q+-JJ"'%_NT%P"4#('%^NT%S#D#(%eNT%aC.00.(-%VNT%Q(.&/#%[NT%3+'(-.+]%^NT%3(#&"%_NT%3#%B.+F./#%[N%%

d"+(&.J%"O%^J-&-*.J%l&*"J"/DN%^"&O#(#&*#5%<=8H%V&&+.J%S##'-&/%"O%'C#%V0#(-*.&%B"*-#'D%"O%^J-&-*.J%

l&*"J"/DT%VB^l%<=8HN%^C-*./"T%U2%X&-'#!%B'.'#$N%@;GB+))J#0#&'%8LI%G&"%)./-&.'-"&IT%<=8HN%3.'#%"O%

\+4J-*.'-"&5%S.D%<=8HN%%

h^"&O#(#&*#%V4$'(.*'i%%

\+4J-$C#(%

V0#(-*.&%B"*-#'D%"O%^J-&-*.J%l&*"J"/D%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#$-$'.&*#%-&%J._^^%



 

8<<N%%%% % % % % % % %

U&/#&"J%S#4+'.'#%Z(#.'0#&'%-&%.%\.'-#&'%`-'C%Q"(J-&%BD&!("0#N%%

B'-#/#(%SNT%W+&/#(%PN6N%%

3#(0.'"J"/DN%<@<G8%B+))J#0#&'%8I%G))%<9E@8IT%<=8HN%3.'#%"O%\+4J-*.'-"&5%=8%V+/%<=8HN%%

hV('-*J#i%%

\+4J-$C#(%

BN%a.(/#(%VQ%

à%6]*J+!#!%.O'#(%$*(##&-&/T%!-OO#(#&'%'(#.'0#&'%

 

8<LN%%%% % % % % % % %

e"&E0#J.&"0.%$?-&%*.&*#(%E%lF#(F-#`N%%

d"$#)C%aN%%

^+((#&'%^.&*#(%ZC#(.)D%P#F-#`$N%8<G@I%G))%8;<E8L8IT%<=8HN%3.'#%"O%\+4J-*.'-"&5%=8%B#)%<=8HN%%

hP#F-#`i%%

\+4J-$C#(%

_#&'C.0%B*-#&*#%\+4J-$C#($%_NYN%G\NlN%_"]%<9;T%_+$$+0%8;==%VQT%e#'C#(J.&!$I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

8<HN%%%% % % % % % % %

3-./&"$-$%.&!%0.&./#0#&'%"O%C#(#!-'.(D%4.$.J%*#JJ%$?-&%*.&*#(N%%

BC.&J#D%BNT%S*^"(0.*?%^N%%

P#*#&'%P#$+J'$%-&%^.&*#(%P#$#.(*CN%<=L%G))%898E<8<IT%<=8HN%3.'#%"O%\+4J-*.'-"&5%<=8HN%%

hV('-*J#i%%

\+4J-$C#(%

B)(-&/#(%e#`%f"(?%22^%G6E0.-J5%4.(4.(.N4N4#('(.0n/$?N*"0I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`,/+-!#J-&#%
%



8<:N%%%% % % % % % % %

e"'%'C#%+$+.J%$+$)#*'5%.%*.$#%"O%4.$.J%*#JJ%&.#F+$%$D&!("0#%*.+$#!%4D%.%BSl%0+'.'-"&%.J"&#N%%

VC&%PNBN%%

_(-'-$C%d"+(&.J%"O%3#(0.'"J"/DN%8:LG8I%G))%<8E<<IT%<=8HN%3.'#%"O%\+4J-*.'-"&5%=8%d+J%<=8HN%%

he"'#i%%

\+4J-$C#(%

_J.*?`#JJ%\+4J-$C-&/%2'!%G6E0.-J5%*+$'"0#($#(F-*#$n"]"&4J.*?`#JJ)+4J-$C-&/N*"0I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%&"%'(#.'0#&'%`-'C%C#!/#C"/%).'C`.D%-&C-4-'"(%
%

 
8<9N%%%% % % % % % % %

BCC%.&!%)L=,_*J@%$-/&.J-&/%*("$$'.J?%!(-F#$%).'C"/#&#$-$%"O%_^^$%-&%Q"(J-&%$D&!("0#N%%

^C.+!C.(D%BN^NT%Z.&/%mNT%V(+0+/.0%VNT%2-%^NT%B(-F.$'.F.%PNaNT%>#&/%jNT%m+%dNT%jC.&/%mNT%a-0%VN2NT%

S*a.D%aNT%6J0#'$%^NVNT%a")#J"F-*C%2NT%_-*?#($%3NPNT%V'C.(%SN%%

l&*"'.(/#'N%HG@;I%G))%@H:K9E@HK8;IT%<=8LN%3.'#%"O%\+4J-*.'-"&5%<=8LN%%

hV('-*J#i%%

\+4J-$C#(%

U0).*'%d"+(&.J$%22^%G6E0.-J5%#!-'"($n-0).*'./-&/N*"0I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%*#JJ,0"J#*+J.(%(#$#.(*C%
%

8@=N%%%% % % % % % % %

P#F-#`%"O%"*+J.(%0.&-O#$'.'-"&$%"O%&#F"-!%4.$.J%*#JJ%*.(*-&"0.%$D&!("0#5%>C.'%.&%")C'C.J0"J"/-$'%

&##!$%'"%?&"`N%%

^C#&%dNdNT%B.('"(-%dNT%V.?.J+%YNaNT%B#'.4+'(%\N%%

S-!!J#%6.$'%VO(-*.&%d"+(&.J%"O%l)C'C.J0"J"/DN%<<G;I%G))%;<8E;<:IT%<=8LN%3.'#%"O%\+4J-*.'-"&5%

l*'"4#(E3#*#04#(%<=8LN%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

%

8@8N%%%% % % % % % % %



X$#O+J&#$$%"O%)C"'"!D&.0-*%'C#(.)D%.$%.%)"$$-4J#%'C#(.)#+'-*%.J'#(&.'-F#%-&%'C#%'(#.'0#&'%"O%4.$.J%

*#JJ%*.(*-&"0.N%%

B.F"-.%\NT%3#4"J-%ZNT%\(#F-/J-.&"%VNT%_("/.&#JJ-%\N%%

U&'#(&.'-"&.J%d"+(&.J%"O%S"J#*+J.(%B*-#&*#$N%8HG8=I%G))%<@@==E<@@8:IT%<=8LN%3.'#%"O%\+4J-*.'-"&5%<K%

B#)%<=8LN%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

8@;N%%%% % % % % % % %

\.#!-.'(-*%!#(0.'"J"/D%C-/CJ-/C'$N%%

3-&+J"$%dNQN%%

^+((#&'%l)-&-"&%-&%\#!-.'(-*$N%<:G;I%G))%;L@IT%<=8LN%3.'#%"O%\+4J-*.'-"&5%=8%V+/%<=8LN%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

8@9N%%%% % % % % % % %

Z.(/#'-&/%e"'*CT%W#!/#C"/T%.&!%>&'%).'C`.D$%-&%*.&*#(%$'#0%*#JJ$5%^J-&-*.J%+)!.'#N%%

Z.?#4#%eNT%S-#J#%2NT%W.((-$%\NdNT%d#"&/%>NT%_.&!"%WNT%a.C&%SNT%f.&/%BNmNT%UFD%BN\N%%

e.'+(#%P#F-#`$%^J-&-*.J%l&*"J"/DN%8<GKI%G))%;;LE;H;IT%<=8LN%3.'#%"O%\+4J-*.'-"&5%@=%V+/%<=8LN%%

hP#F-#`i%%

\+4J-$C#(%

e.'+(#%\+4J-$C-&/%Q("+)%GW"+&!0-JJ$T%_.$-&/$'"?#T%W.0)$C-(#%PQ<8%HmBT%X&-'#!%a-&/!"0I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

8;=N%%%% % % % % % % %

W#!/#C"/%$-/&.J-&/%.&!%+("J"/-*.J%*.&*#($N%%

BC-/#0+(.%aNT%[+o-$.`.%SN%%

^+((#&'%3(+/%Z.(/#'$N%8HG@I%G))%<LKE<:8IT%<=8LN%3.'#%"O%\+4J-*.'-"&5%<=8LN%%

hV('-*J#i%%

\+4J-$C#(%

_#&'C.0%B*-#&*#%\+4J-$C#($%_NYN%G\NlN%_"]%<9;T%_+$$+0%8;==%VQT%e#'C#(J.&!$I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%!-OO#(#&'%!-$#.$#%



%

8;8N%%%% % % % % % % %

Q"(J-&%$D&!("0#%.&!%!#$0")J.$'-*%0#!+JJ"4J.$'"0.5%P#)"('%"O%@%*.$#$%`-'C%+&O.F"(.4J#%*J-&-*.J%

*"+($#%.&!%&"F#J%0+'.'-"&$N%%

Q+(+(.&/.&%BNT%P"4-&$"&%QNT%6JJ-$"&%3N>NT%>+%QNT%W#%mNT%2+%1NPNT%S*J#&!"&%PNT%Q(.&'%QNT%3(-$*"JJ%ZNT%

e#+4#(/%PN%%

\#!-.'(-*%_J""!%.&!%^.&*#(N%H<G8=I%G))%8KLLE8KLKIT%<=8LN%3.'#%"O%\+4J-*.'-"&5%=8%l*'%<=8LN%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%!-OO#(#&'%/"(J-&%$D0)'"0%
%

%

8;<N%%%% % % % % % % %

^C.(.*'#(-$'-*$%.&!%"+'*"0#$%"O%&"&0#J.&"0.%$?-&%*.&*#(%GeSB^I%-&%*C-J!(#&%.&!%D"+&/%.!+J'$N%%

aC"$(.F-%WNT%B*C0-!'%_NT%W+.&/%dNZN%%

d"+(&.J%"O%'C#%V0#(-*.&%V*.!#0D%"O%3#(0.'"J"/DN%:@GLI%G))%:KLE:9=IT%<=8LN%3.'#%"O%\+4J-*.'-"&5%

e"F#04#(%<=8LN%%

hV('-*J#i%%

\+4J-$C#(%

S"$4D%U&*N%G6E0.-J5%*+$'"0#($#(F-*#n0"$4DN*"0I%

è 6]*J+!#!%.O'#(%#J-/-4-J-'D%.$$#$$0#&'T%"&JD%8%).'-#&'%(#*#-F#!%F-$0"!#/-4%.&!%&"'C-&/%-$%
0#&'-"&#!%"&%"+'*"0#%

 

8;;N%%%% % % % % % % %

V!F.&*#!%4.$.J%*#JJ%*.(*-&"0.T%'C#%C#!/#C"/%).'C`.DT%.&!%'(#.'0#&'%")'-"&$%E%P"J#%"O%$0""'C#&#!%

-&C-4-'"($N%%

[#*C#(%2NVNT%BC.(O0.&%>NWN%%

_-"J"/-*$5%Z.(/#'$%.&!%ZC#(.)DN%9%G))%8<9E8;=IT%<=8LN%3.'#%"O%\+4J-*.'-"&5%=H%e"F%<=8LN%%

hP#F-#`i%%

\+4J-$C#(%

3"F#%S#!-*.J%\(#$$%2'!N%G\l%_"]%@==E==KT%VJ4.&DT%V+*?J.&!T%e#`%j#.J.&!I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%._^^%



%

%

8;LN%%%% % % % % % % %

3-//-&/%.%C"J#%+&!#(%W#!/#C"/5%3"`&$'(#.0%-&C-4-'-"&%.$%.&%#0#(/-&/%.&'-*.&*#(%$'(.'#/DN%%

3-%S./&"%2NT%^"&-%BNT%3-%S.(*"'+JJ-"%2NT%^.&#''-#(-%QN%%

_-"*C-0-*.%#'%_-")CD$-*.%V*'.%E%P#F-#`$%"&%^.&*#(N%8KLHG8I%G))%H<E:<IT%<=8LN%3.'#%"O%\+4J-*.'-"&5%

V+/+$'%=8T%<=8LN%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

8;KN%%%% % % % % % % %

^"")#(.'-F#%-&'#/(.'-"&%4#'`##&%W63Q6WlQEQ2U%$-/&.JJ-&/%.&!%"'C#(%"&*"/#&-*%).'C`.D$5%

U0)J-*.'-"&$%O"(%*.&*#(%'C#(.)DN%%

\.&!"JO-%BNT%B'#**.%_N%%

6])#('%P#F-#`$%-&%S"J#*+J.(%S#!-*-&#N%8:%G&"%)./-&.'-"&IT%<=8LN%V('-*J#%e+04#(5%#LN%3.'#%"O%

\+4J-*.'-"&5%@=%d.&%<=8LN%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

8L=N%%%% % % % % % % %

_.$.J%*#JJ%*.(*-&"0.5%^J-&-*.J%)(.*'-*#%.$$#$$0#&'%.&!%#!+*.'-"&.J%/.)%.&.JD$-$N%%

W#((0.&&%ZNT%\#.(*#%[NT%>-JJ-.0$"&%^NT%\#'#($%\NT%>#-$$%QNdN%%

d"+(&.J%"O%'C#%V0#(-*.&%V*.!#0D%"O%3#(0.'"J"/DN%^"&O#(#&*#5%:@(!%V&&+.J%S##'-&/%"O%'C#%V0#(-*.&%

V*.!#0D%"O%3#(0.'"J"/DN%B.&%[(.&*-$*"T%^V%X&-'#!%B'.'#$N%^"&O#(#&*#%\+4J-*.'-"&5%GF.(N)./-&/$IN%

:<GL%BX\\2N%8I%G))%V_8K8IT%<=8LN%3.'#%"O%\+4J-*.'-"&5%S.D%<=8LN%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%J#*'+(#%
 

8L<N%%%% % % % % % % %

B0""'C#&#!%GBSlI%(#$-$'.&*#%-$%!(-F#&%4D%\U@aEV?'%$-/&.J-&/%-&%.%$+4$#'%"O%0+(-&#%VBj==8%_^^%

*#JJ$%!-$)J.D-&/%'+0"(E-&-'-.'-&/%*#JJ%GZU^IEJ-?#%*C.(.*'#(-$'-*$N%%

d-&%QN^NT%jC+%fNT%a-0%VNT%_-*?#($%3NPN%%

d"+(&.J%"O%U&F#$'-/.'-F#%3#(0.'"J"/DN%^"&O#(#&*#5%<=8L%V&&+.J%S##'-&/%"O%'C#%B"*-#'D%O"(%

U&F#$'-/.'-F#%3#(0.'"J"/DN%V'J.&'.T%QV%X&-'#!%B'.'#$N%^"&O#(#&*#%\+4J-*.'-"&5%GF.(N)./-&/$IN%

8@LGBX\\2N%8I%G))%B<=IT%<=8LN%3.'#%"O%\+4J-*.'-"&5%S.D%<=8LN%%



è 6]*J+!#!%.O'#(%$*(##&-&/T%*#JJ,0"J#*+J.(%(#$#.(*C%
 

8LKN%%%% % % % % % % %

Q"(J-&%$D&!("0#%G&#F"-!%4.$.J%*#JJ%*.(*-&"0.%$D&!("0#I5%X)!.'#%.&!%J-'#(.'+(#%(#F-#`N%%

[+o--%aNT%S-D.$C-'.%ZN%%

\#!-.'(-*$%U&'#(&.'-"&.JN%LHGLI%G))%HH:EH:;IT%<=8;N%3.'#%"O%\+4J-*.'-"&5%=8%l*'%<=8;N%%

è 6]*J+!#!%.O'#(%$*(##&-&/%G(#F-#`I%
 

8H@N%%%% % % % % % % %

ZC#%$)#*'(+0%"O%"*+J"*+'.&#"+$%!-$#.$#5%\.('%UUN%e#")J.$'-*%.&!%!(+/E(#J.'#!%*.+$#$%"O%

"*+J"*+'.&#"+$%!-$#.$#N%%

3.D%VNT%V4(.0$"&%VNaNT%\.'#J%SNT%>.((#&%PN_NT%S#&'#(%SNVN%%

d"+(&.J%"O%'C#%V0#(-*.&%V*.!#0D%"O%3#(0.'"J"/DN%:=GLI%G))%#8EK<8IT%<=8;N%3.'#%"O%\+4J-*.'-"&5%

<=8;N%%

hV('-*J#i%%

\+4J-$C#(%

S"$4D%U&*N%G6E0.-J5%*+$'"0#($#(F-*#n0"$4DN*"0I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%._^^%%
 

8HLN%%%% % % % % % % %

Z.(/#'#!%'C#(.)D%O"(%C#(#!-'.(D%*.&*#(%$D&!("0#$5%e#+("O-4("0.'"$-$%'D)#%8T%&#+("O-4("0.'"$-$%'D)#%

<T%.&!%/"(J-&%$D&!("0#N%%

V/.(`.J%PNT%2-#4#%BNT%Z+($?-%SN2NT%Y-!`.&$%BNdNT%d.&?+%[NT%Q.((-!"E2./+&.%UNT%S+&"R%dNT%B*C`.4%PNT%

P"!"&%dNT%a+(R("*?%PNT%B+44-.C%YN%%

3-$*"F#(D%S#!-*-&#N%8KG8=8I%G))%@<@E@@=IT%<=8;N%3.'#%"O%\+4J-*.'-"&5%<=8;N%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
 

8H:N%%%% % % % % % % %

^.$#5%Z.(/#'#!%'C#(.)DEF-$0"!#/-4%-&%'C#%0.&./#0#&'%"O%(#*+((#&'%4.$.J%*#JJ%*.(*-&"0.%-&%/"(J-&%

$D&!("0#N%%

a#JJD%>NT%a#JJD%^NT%W.&(.C.&%6NlNT%_.JJ"'%dN%%



U(-$C%d"+(&.J%"O%S#!-*.J%B*-#&*#N%^"&O#(#&*#5%PVSU%U&'#(&%B#*'-"&%S##'-&/%<=8;N%3+4J-&%U(#J.&!N%

^"&O#(#&*#%\+4J-*.'-"&5%GF.(N)./-&/$IN%8K@G;%BX\\2N%8I%G))%B8;LIT%<=8;N%3.'#%"O%\+4J-*.'-"&5%d+JD%

<=8;N%%

è 6]*J+!#!%.O'#(%#J-/-4-J-'D%.$$#$$0#&'T%!"#$%&"'%(#)"('%"+'*"0#%-&%'C#%.4$'(.*'%

 

8:=N%%%% % % % % % % %

U&'#(.*'-"&%"O%C#!/#C"/%.&!%F-'.0-&%3%$-/&.J-&/%).'C`.D$%-&%4.$.J%*#JJ%*.(*-&"0.$N%%

VJ4#('%_NT%W.C&%WN%%

V!F.&*#$%-&%6])#(-0#&'.J%S#!-*-&#%.&!%_-"J"/DN%K8=%G))%@<9E@;8IT%<=8;N%3.'#%"O%\+4J-*.'-"&5%<=8;N%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%4""?%*C.)'#(%
%

8:8N%%%% % % % % % % %

Z.(/#'#!%'C#(.)D%O"(%.!F.&*#!%4.$.JE*#JJ%*.(*-&"0.5%Y-$0"!#/-4%.&!%4#D"&!N%%

^"`#D%^N2N%%

3#(0.'"J"/D%.&!%ZC#(.)DN%@G8I%G))%8:E@8IT%<=8@N%3.'#%"O%\+4J-*.'-"&5%d+&#%<=8@N%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
 

8:@N%%%% % % % % % % %

U&C-4-'-"&%"O%C#!/#C"/,QJ-%$-/&.J-&/%4D%4"'.&-*.J$5%V%(#F-#`%"O%*"0)"+&!$%`-'C%)"'#&'-.J%C#!/#C"/%

).'C`.D%-&C-4-'"(D%.*'-F-'-#$N%%

3(#&?C.C&%BNaNT%d.*?$"&%QNVNT%BJ+$.(R%VNT%B'.(?#D%eNdN6NT%2+4.C&%3N_N%%

^+((#&'%^.&*#(%3(+/%Z.(/#'$N%8@GLI%G))%LK=EL9LIT%<=8@N%3.'#%"O%\+4J-*.'-"&5%<=8@N%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%"O%*"0)"+&!$%`-'C%)"'#&'-.J%C#!/#C"/%).'C`.D%-&C-4-'-"&%
 

8::N%%%% % % % % % % %

e#`%)("$)#*'$%O"(%!(+/%!#F#J")0#&'5%ZC#%C#!/#C"/%).'C`.D%(#F#.J#!N%["*+$%"&%C#0.'"J"/-*%

0.J-/&.&*-#$N%%

\-0#&'#J%VNT%Y#J#R%SNT%_.(.C"&.%2NdNT%B`"(!$%PNT%2#?.?-$%2N%%

[+'+(#%l&*"J"/DN%9GLI%G))%HK8EH9:IT%<=8@N%3.'#%"O%\+4J-*.'-"&5%S.D%<=8@N%%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%



%

8:KN%%%% % % % % % % %

BD$'#0-*%'(#.'0#&'%O"(%C#(#!-'.(D%*.&*#($5%V%<=8<%+)!.'#N%%

U0D.&-'"F%6NeNT%_D($?-%ZN%%

W#(#!-'.(D%^.&*#(%-&%^J-&-*.J%\(.*'-*#N%88G8I%G&"%)./-&.'-"&IT%<=8@N%V('-*J#%e+04#(5%<N%3.'#%"O%

\+4J-*.'-"&5%=8%V)(%<=8@N%%

hP#F-#`i%%

\+4J-$C#(%

_-"S#!%^#&'(.J%2'!N%G[J""(%HT%<@H%Q(.Dg$%U&&%P".!T%2"&!"&%>^8m%KW_T%X&-'#!%a-&/!"0I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

8:9N%%%% % % % % % % %

BD$'#0-*%'C#(.)D%O"(%-&")#(.4J#%.&!%0#'.$'.'-*%4.$.J%*#JJ%*.&*#(N%%

[#*C#(%2NVN%%

^+((#&'%Z(#.'0#&'%l)'-"&$%-&%l&*"J"/DN%8;G<I%G))%<@:E<;KIT%<=8@N%3.'#%"O%\+4J-*.'-"&5%d+&#%<=8@N%%

hV('-*J#i%%

\+4J-$C#(%

B)(-&/#(%e#`%f"(?%G<@@%B)(-&/%B'(##'T%e#`%f"(?%ef%8==8@E8L:KT%X&-'#!%B'.'#$I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

8K=N%%%% % % % % % % %

_(-#O%B<?%/+-!#J-&#$%E%_.$.J%*#JJ%*.(*-&"0.%"O%'C#%$?-&N%B<?%a+(RJ#-'J-&-#%E%_.$.JR#JJ?.(R-&"0%!#(%W.+'%

7B<?%a+(RJ#-'J-&-#%E%_.$.JR#JJ?.(R-&"0%!#(%W.+'NA%%

W.+$*C-J!%VNT%_(#+&-&/#(%WNT%a.+O0.&&%PNT%E3-#'#(a"('0.&&%PNT%aJ#-&%SNT%>#(&#(%dNT%P#-O#&4#(/#(%dNT%

3-($*C?.%ZNT%Q.(4#%^N%%

d33Q%E%d"+(&.J%"O%'C#%Q#(0.&%B"*-#'D%"O%3#(0.'"J"/DN%88GBX\\2N%@I%G))%8=E8LIT%<=8@N%3.'#%"O%

\+4J-*.'-"&5%d+&#%<=8@N%%

hV('-*J#i%%

\+4J-$C#(%



_J.*?`#JJ%\+4J-$C-&/%2'!%G9H==%Q.($-&/'"&%P".!T%l]O"(!%lm;%<mQT%X&-'#!%a-&/!"0I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%/+-!#J-&#$%_^^%
%

8K8N%%%% % % % % % % %

ZC#%W#!/#C"/%$-/&.JJ-&/%).'C`.D%-&%4(#.$'%!#F#J")0#&'T%*.(*-&"/#&#$-$%.&!%*.&*#(%'C#(.)DN%%

W+-%SNT%^.R#'%VNT%e.-(%PNT%>.'?-&$%3NeNT%lgZ""J#%BNVNT%B`.(4(-*?%VN%%

_(#.$'%^.&*#(%P#$#.(*CN%8LG<I%G&"%)./-&.'-"&IT%<=8@N%V('-*J#%e+04#(5%<=@N%3.'#%"O%\+4J-*.'-"&5%<K%

S.(%<=8@N%%

hP#F-#`i%%

\+4J-$C#(%

_-"S#!%^#&'(.J%2'!N%G[J""(%HT%<@H%Q(.Dg$%U&&%P".!T%2"&!"&%>^8m%KW_T%X&-'#!%a-&/!"0I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%"&%!-OO#(#&'%!-$#.$#%
%

8K<N%%%% % % % % % % %

ZC#(.)#+'-*%'.(/#'-&/%"O%!#F#J")0#&'.J%$-/&.J-&/%).'C`.D$%-&%0#!+JJ"4J.$'"0.5%W#!/#C"/T%e"'*CT%

>&'%.&!%SD*N%%

P..4#%6NT%64#(C.('%^NQN%%

^+((#&'%B-/&.J%Z(.&$!+*'-"&%ZC#(.)DN%KG8I%G))%LLEHHIT%<=8@N%3.'#%"O%\+4J-*.'-"&5%V)(-J%<=8@N%%

hV('-*J#i%%

\+4J-$C#(%

_#&'C.0%B*-#&*#%\+4J-$C#($%_NYN%G\NlN%_"]%<9;T%_+$$+0%8;==%VQT%e#'C#(J.&!$I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%!-OO#(#&'%!-$#.$#%
 

8K;N%%%% % % % % % % %

Z.(/#'-&/%C#!/#C"/%$-/&.J-&/%-&%*.&*#(5%P#$#.(*C%.&!%*J-&-*.J%!#F#J")0#&'$N%%

m-#%dNT%_.('#J$%^NSNT%_.('"&%BN>NT%Q+%3N%%

l&*"Z.(/#'$%.&!%ZC#(.)DN%H%G))%8;<LE8;@LIT%<=8@N%3.'#%"O%\+4J-*.'-"&5%<=8@N%%

hP#F-#`i%%

\+4J-$C#(%



3"F#%S#!-*.J%\(#$$%2'!N%G\l%_"]%@==E==KT%VJ4.&DT%V+*?J.&!T%e#`%j#.J.&!I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
 

8KHN%%%% % % % % % % %

^.&*#(E.$$"*-.'#!%/#&"!#(0.'"$#$5%B?-&%&#")J.$0$%.$%*J+#$%'"%C#(#!-'.(D%'+0"(%$D&!("0#$N%%

\"&'-%QNT%\#JJ.*.&-%QNT%B#-!#&.(-%BNT%\"JJ-"%VNT%S+$*.'#JJ"%XNT%Z"0.$-%VN%%

^(-'-*.J%P#F-#`$%-&%l&*"J"/D,W#0.'"J"/DN%KLG@I%G))%<@9E<LHIT%<=8@N%3.'#%"O%\+4J-*.'-"&5%S.(*C%<=8@N%%

hP#F-#`i%%

\+4J-$C#(%

6J$#F-#(%U(#J.&!%2'!%G\NlN%_"]%KLT%2-0#(-*?T%U(#J.&!I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
 

8KKN%%%% % % % % % % %

^"00#&'%"&%4.$.J%*#JJ%*.(*-&"0.%(#4"+&!%.O'#(%*#$$.'-"&%"O%F-$0"!#/-4%-&%.&%-&!-F-!+.J%`-'C%4.$.J%

*#JJ%&#F+$%$D&!("0#N%%

VJJD%SNBNT%>D$"&/%VNT%Z.&/%dNfNT%V.$-%BN%%

3#(0.'"J"/-*%B+(/#(DN%@9G9I%G))%8;8@E8;8;IT%<=8@N%3.'#%"O%\+4J-*.'-"&5%B#)'#04#(%<=8@N%%

h2#''#(i%%

\+4J-$C#(%

_J.*?`#JJ%\+4J-$C-&/%2'!%G9H==%Q.($-&/'"&%P".!T%l]O"(!%lm;%<mQT%X&-'#!%a-&/!"0I%

è 6]*J+!#!%.O'#(%#J-/-4-J-'D%.$$#$$0#&'T%!-$*+$$#$%&"%&#`%*.$#$%
%

%

8K9N%%%% % % % % % % %

P"J#%"O%'C#%W#!/#C"/%).'C`.D%-&%C#).'"*#JJ+J.(%*.(*-&"0.%GP#F-#`IN%%

jC#&/%mNT%j#&/%>NT%Q.-%mNT%m+%1NT%2-%^NT%2-.&/%jNT%Z+"%WNT%2-+%1N%%

l&*"J"/D%P#)"('$N%@=GLI%G))%<=<=E<=<HIT%<=8@N%3.'#%"O%\+4J-*.'-"&5%e"F#04#(%<=8@N%%

hP#F-#`i%%

\+4J-$C#(%



B).&!-!"$%\+4J-*.'-"&$%2'!N%G8=%Y(-.]-!"$%B'(##'T%V'C#&$%88H@LT%Q(##*#I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%!-OO#(#&'%!-$#.$#%
%

%

89=N%%%% % % % % % % %

Z.(/#'#!%'C#(.)-#$%.&!%4.$.J%*#JJ%*.(*-&"0.N%%

_.$$#'EB#/+-&%eN%%

l&*"J"/-#N%8LG<I%G))%8=8E8=LIT%<=8@N%3.'#%"O%\+4J-*.'-"&5%d.&+.(D%<=8@N%%

hP#F-#`i%%

\+4J-$C#(%

B)(-&/#(%\.(-$%G8%(+#%\.+J%^#R.&&#T%\.(-$%:L==KT%[(.&*#I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
 

89:N%%%% % % % % % % %

V%4#''#(%`.D%O"(`.(!5%Z.(/#'-&/%C#!/#C"/%$-/&.J-&/%-&%J-F#(%*.&*#(N%%

a.))J#(%PNT%Y"&%B*C`#-&-'R%3N%%

[("&'-#($%-&%_-"$*-#&*#%E%B*C"J.(N%;%BG8I%G))%<::E<KHIT%<=8<N%3.'#%"O%\+4J-*.'-"&5%=8%d.&%<=8<N%%

hV('-*J#i%%

\+4J-$C#(%

[("&'-#($%-&%_-"$*-#&*#%

è 6]*J+!#!%.O'#(%$*(##&-&/T%!-OO#(#&'%!-$#.$#%
%

89KN%%%% % % % % % % %

_.$.J%*#JJ%*.(*-&"0.5%Z")-*.J%'C#(.)D%F#($+$%$+(/-*.J%'(#.'0#&'N%%

BC.(c+-#%aN6NT%e".-0-%VNVN%%

d"+(&.J%"O%'C#%B.+!-%B"*-#'D%"O%3#(0.'"J"/D%.&!%3#(0.'"J"/-*%B+(/#(DN%8HG<I%G))%;8EL8IT%<=8<N%3.'#%

"O%\+4J-*.'-"&5%d+JD%<=8<N%%

hP#F-#`i%%

\+4J-$C#(%



6J$#F-#(%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
 

<==N%%%% % % % % % % %

Z.(/#'-&/%'C#%W#!/#C"/%$-/&.J-&/%).'C`.D%O"(%*.&*#(%'C#(.)DN%%

2-%fNT%S.-'.C%SNfNT%VC0.!%VNT%a"&/%3NT%_."%_NT%B.(?.(%[NWN%%

6])#('%l)-&-"&%"&%ZC#(.)#+'-*%Z.(/#'$N%8HG8I%G))%;9EHHIT%<=8<N%3.'#%"O%\+4J-*.'-"&5%d.&+.(D%<=8<N%%

hP#F-#`i%%

\+4J-$C#(%

U&O"(0.%W#.J'C*.(#%GH9E::%\.+J%B'(##'T%2"&!"&%6^<V%;21T%X&-'#!%a-&/!"0I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

%

<=8N%%%% % % % % % % %

V!+J'%0#!+JJ"4J.$'"0.T%O("0%$)"&/-"4J.$'"0.%*#(#4#JJ-%'"%'C#%)(#$#&'%!.D5%V%(#F-#`%"O%'(#.'0#&'%.&!%

'C#%-&'#/(.'-"&%"O%0"J#*+J.(%0.(?#($N%%

BC"&?.%eNT%_(.&!#$%VNT%!#%Q(""'%dN[N%%

le^l2lQf%GX&-'#!%B'.'#$IN%<HG88I%G&"%)./-&.'-"&IT%<=8<N%3.'#%"O%\+4J-*.'-"&5%<=8<N%%

hP#F-#`i%%

\+4J-$C#(%

X_S%S#!-*.%W#.J'C*.(#%\+4J-*.'-"&$%G\l%_"]%@9=;<:T%S-&&#.)"J-$%Se%LL;@9T%X&-'#!%B'.'#$I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%!-OO#(#&'%!-$#.$#%
%

%

<=<N%%%% % % % % % % %

e#`%$D$'#0-*%'(#.'0#&'%")'-"&$%O"(%.!F.&*#!%4.$.J%*#JJ%*.(*-&"0.N%%

Q+0-&$?-%VN%%

^.&*#(%["(+0N%@HG@I%G&"%)./-&.'-"&IT%<=8<N%3.'#%"O%\+4J-*.'-"&5%e"F#04#(%<=8<N%%

hP#F-#`i%%



\+4J-$C#(%

^.&*#(%^"+&*-J%V+$'(.J-.%G2#F#J%8T%8<=%*C.04#($%$'(##'T%B+((D%W-JJ$%eB>%<=8=T%V+$'(.J-.I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%(#F-#`%
%

%

<=@N%%%% % % % % % % %

X('-*.(-.%.O'#(%0#'CDJ%.0-&"J#F+J-&.'#%)C"'"!D&.0-*%'C#(.)D%-&%.%).'-#&'%`-'C%&#F"-!%4.$.J%*#JJ%

*.(*-&"0.%$D&!("0#N%%

>"JO#%^NSNT%Q(##&%>NWNT%W.'O-#J!%WNaNT%^"/&#''.%d(N%VN_N%%

d"+(&.J%"O%3(+/$%-&%3#(0.'"J"/DN%88G88I%G))%8@H;E8@HLIT%<=8<N%3.'#%"O%\+4J-*.'-"&5%e"F#04#(%<=8<N%%

hV('-*J#i%%

\+4J-$C#(%

d"+(&.J%"O%3(+/$%-&%3#(0.'"J"/D%G@::%\.(?%VF#&+#%B"+'CT%e#`%f"(?%ef%8==8HT%X&-'#!%B'.'#$I%

è 6]*J+!#!%.O'#(%$*(##&-&/T%!-OO#(#&'%'(#.'0#&'%
%

<=;N%%%% % % % % % % %

Z.(/#'-&/%C#!/#C"/%-&%C#0.'"J"/-*%0.J-/&.&*DN%%

U(F-&#%3NVNT%^")J.&!%SN%%

_J""!N%889G8=I%G))%<89HE<<=;IT%<=8<N%3.'#%"O%\+4J-*.'-"&5%=K%S.(%<=8<N%%

hP#F-#`i%%

\+4J-$C#(%

V0#(-*.&%B"*-#'D%"O%W#0.'"J"/D%G89==%S%B'(##'T%B+-'#%<===T%>.$C-&/'"&%3^%<==@HT%X&-'#!%%

à%#]*J+!#!%.O'#(%$*(##&-&/T%!-OO#(#&'%!-$#.$#%

%

<=LN%%%% % % % % % % %

U&F#$'-/.'-"&.J%./#&'$%-&%0#'.$'.'-*%4.$.J%*#JJ%*.(*-&"0.5%["*+$%"&%F-$0"!#/-4N%%

_.''D%eNT%a"$$"OO%6NT%3D%QNaN%%

d"+(&.J%"O%6])#(-0#&'.J%\C.(0.*"J"/DN%;G8I%G))%9:E8=@IT%<=8<N%3.'#%"O%\+4J-*.'-"&5%<=8<N%%
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Supplementary Table 1. Risk of bias of included efficacy trials 

 

low risk of bias 

unknown risk of bias 

high risk of bias 

 

 

 

 

  

 Selection 
bias 

Blinding of 
participants 
and 
personnel 

Blinding of 
outcome 
assessment 

Incomplete 
outcome 
data 

Selective 
reporting 

Other bias 

(Tang, 
Mackay-
Wiggan et al. 
2012, Tang, 
Ally et al. 
2016) 

      

(Lear, 
Hauschild et 
al. 2020) 

      

(Dreno, 
Kunstfeld et 
al. 2017) 

      

(Verkouteren, 
Wakkee et al. 
2021) 

 
Not 
applicable     

(Sohn, Kwon 
et al. 2019)       

(Epstein, Lear 
et al. 2018)       

(Skvara, 
Kalthoff et al. 
2011) 
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of 41 patients was to compare the effect of oral vismodegib (150 mg/day) versus placebo on 
the incidence of new surgically eligible basal-cell carcinomas after 3 months of treatment. In 
the subsequent, open-label phase (n=37) patients continued vismodegib at two sites for as 
long as month 36 (n=25) and at the third site were monitored up to month 36 (n=12). 
Additional endpoints for this phase were: whether continuous versus interrupted dosing 
differentially affected tumour burden; time to reach various levels of reduction in tumour 
burden; reduction in tumour size in patients who took less than 50% of the expected 
number of vismodegib tablets; reduction in the number of surgical excisions required per 
year before, during, and after treatment; and the effect of vismodegib on hedgehog target 
gene expression. We monitored patients at visits every 3 months for up to 36 months. The 
primary endpoint was analysed on a modified intention-to-treat basis. This trial is registered 
with ClinicalTrials.gov, number NCT00957229. FINDINGS: Between Sept 22, 2009, and Jan 
24, 2011, 41 patients were monitored for a median of 36 months (IQR 36-36). Patients 
treated with vismodegib (n=26) had a mean reduced rate of new surgically eligible basal-cell 
carcinomas compared with patients randomly assigned to placebo (n=15; two [SD 0.12] new 
surgically eligible basal-cell carcinomas per patient per year vs 34 [1.32] new surgically 
eligible basal-cell carcinomas per patient per year, p<0.0001). In the 11 patients initially 
assigned to placebo, mean cross over to vismodegib reduced the development of new 
surgically eligible basal-cell carcinomas compared with placebo (0.4 [SD 0.2] new surgically 
eligible basal-cell carcinomas per patient per year vs 30.0 [7.8] new surgically eligible basal-
cell carcinomas per patient per year, p<0.0001). Only three (17%) of 18 patients tolerated 
vismodegib continuously for the full 36 months. Fewer new surgically eligible basal-cell 
carcinomas developed in patients receiving vismodegib continuously than in those who 
interrupted dosing (mean 0.6 [0.72] new surgically eligible basal-cell carcinomas per patient 
per year vs 1.7 [1.8] new surgically eligible basal-cell carcinomas per patient per year, 
p<0.0001). Treatment-related grade 3-4 adverse events included weight loss of 20% or more 
(n=6) and muscle cramps (n=2). Two patients died during the course of the trial, one each 
from laryngeal and metastatic prostate cancer, deemed probably unrelated to drug. 
INTERPRETATION: Vismodegib reduces basal-cell carcinoma tumour burden in patients with 
basal-cell nevus syndrome. Adverse events associated with vismodegib frequently led to 
interruption of treatment, which is followed by basal-cell carcinoma recurrence. FUNDING: 
Genentech investigator-initiated trial funding, Clinical and Translational Science Award from 
the National Institutes of Health, National Institute of Arthritis and Musculoskeletal and Skin 
Diseases, National Cancer Institute, Damon Runyon Cancer Research Foundation Clinical 



Investigator Award, Swim across America Foundation, and Michael J Rainen Family 
Foundation. 

 
Tang, J. Y., et al. (2012). "Inhibiting the hedgehog pathway in patients with the basal-cell nevus 
syndrome." N Engl J Med 366(23): 2180-2188. 

 BACKGROUND: Dysregulated hedgehog signaling is the pivotal molecular abnormality 
underlying basal-cell carcinomas. Vismodegib is a new orally administered hedgehog-
pathway inhibitor that produces objective responses in locally advanced and metastatic 
basal-cell carcinomas. METHODS: We tested the anti-basal-cell carcinoma efficacy of 
vismodegib in a randomized, double-blind, placebo-controlled trial in patients with the 
basal-cell nevus syndrome at three clinical centers from September 2009 through January 
2011. The primary end point was reduction in the incidence of new basal-cell carcinomas 
that were eligible for surgical resection (surgically eligible) with vismodegib versus placebo 
after 3 months; secondary end points included reduction in the size of existing basal-cell 
carcinomas. RESULTS: In 41 patients followed for a mean of 8 months (range, 1 to 15) after 
enrollment, the per-patient rate of new surgically eligible basal-cell carcinomas was lower 
with vismodegib than with placebo (2 vs. 29 cases per group per year, P<0.001), as was the 
size (percent change from baseline in the sum of the longest diameter) of existing clinically 
significant basal-cell carcinomas (-65% vs. -11%, P=0.003). In some patients, all basal-cell 
carcinomas clinically regressed. No tumors progressed during treatment with vismodegib. 
Patients receiving vismodegib routinely had grade 1 or 2 adverse events of loss of taste, 
muscle cramps, hair loss, and weight loss. Overall, 54% of patients (14 of 26) receiving 
vismodegib discontinued drug treatment owing to adverse events. At 1 month, vismodegib 
use had reduced the hedgehog target-gene expression by basal-cell carcinoma by 90% 
(P<0.001) and diminished tumor-cell proliferation, but apoptosis was not affected. No 
residual basal-cell carcinoma was detectable in 83% of biopsy samples taken from sites of 
clinically regressed basal-cell carcinomas. CONCLUSIONS: Vismodegib reduces the basal-cell 
carcinoma tumor burden and blocks growth of new basal-cell carcinomas in patients with 
the basal-cell nevus syndrome. The adverse events associated with treatment led to 
discontinuation in over half of treated patients. (Funded by Genentech and others; 
ClinicalTrials.gov number, NCT00957229.). 

 
Verkouteren, B. J. A., et al. (2021). "Eight years of experience with vismodegib for advanced and 
multiple basal cell carcinoma patients in the Netherlands: a retrospective cohort study." Br J Cancer 
124(7): 1199-1206. 

 BACKGROUND: Vismodegib has been used for the treatment of locally advanced basal cell 
carcinoma (laBCC) and metastatic BCC (mBCC) since 2011. Most efficacy and safety data are 
provided by clinical trials. This study evaluates the effectiveness of vismodegib for the 
treatment of laBCC, mBCC and basal cell nevus syndrome (BCNS) patients, and the tumour 
characteristics associated with a higher probability of achieving a complete response in the 
Netherlands. METHODS: A retrospective cohort study that included all patients >/=18 years 
with histologically proven basal cell carcinoma that received >/=1 dose of vismodegib 
between July 2011 and September 2019 in the Netherlands. RESULTS: In total, 48 laBCC, 11 
mBCC and 19 BCNS patients were included. Median progression-free survival was 10.3 
months (95% confidence interval (CI), 7.5-22.6) for laBCC, 11.7 (95% CI, 5.2-17.5) for mBCC 
and 19.1 (95% CI, 7.4-20.2) for BCNS. Larger laBCCs were associated with a lower probability 
of complete response (hazard ratio (HR) 0.77 per increase in cm, p = 0.02). Of all BCNS 
patients, 63% received >/=2 treatment sequences with vismodegib; all achieved partial 
responses. CONCLUSIONS: Half of the aBCC patients progress within 1 year after the start of 
vismodegib treatment. More research is needed to investigate other treatment strategies 
after vismodegib progression and to evaluate long-term effects of repetitive vismodegib 
treatment. 



 



Supplementary Table 2. Oxford Center for Evidence-Based Medicine Levels 

Level Therapy / Prevention, 

Aetiology / Harm 

Prognosis Diagnosis Differential diagnosis / 

symptom prevalence 

study 

Economic and decision 

analyses 

1a SR (with homogeneity*) 

of RCTs 

SR (with homogeneity*) of 

inception cohort studies; 

CDR”  validated in different 

populations 

SR (with homogeneity*) of 

Level 1 diagnostic studies; 

CDR”  with 1b studies from 

different clinical centres 

SR (with homogeneity*) 

of prospective cohort 

studies 

SR (with homogeneity*) of 

Level 1 economic studies 

1b Individual RCT (with 

narrow Confidence 

Interval”¡) 

Individual inception cohort 

study with > 80% follow-up; 

CDR”  validated in a single 

population 

Validating** cohort study with 

good” ” ”  reference standards; 

or CDR”  tested within one 

clinical centre 

Prospective cohort 

study with good 

follow-up**** 

Analysis based on clinically 

sensible costs or 

alternatives; systematic 

review(s) of the evidence; 

and including multi-way 

sensitivity analyses 

1c All or none§ All or none case-series Absolute SpPins and 

SnNouts” “ 

All or none case-series Absolute better-value or 

worse-value analyses ” ” ” “ 

2a SR (with homogeneity*) 

of cohort studies 

SR (with homogeneity*) of 

either retrospective cohort 

studies or untreated control 

groups in RCTs 

SR (with homogeneity*) of 

Level >2 diagnostic studies 

SR (with homogeneity*) 

of 2b and better studies 

SR (with homogeneity*) of 

Level >2 economic studies 

2b Individual cohort study 

(including low quality 

RCT; e.g., <80% follow-

up) 

Retrospective cohort study 

or follow-up of untreated 

control patients in an RCT; 

Derivation of CDR”  or 

validated on split-

sample§§§ only 

Exploratory** cohort study 

with good” ” ”  reference 

standards; CDR”  after 

derivation, or validated only 

on split-sample§§§ or 

databases 

Retrospective cohort 

study, or poor follow-

up 

Analysis based on clinically 

sensible costs or 

alternatives; limited 

review(s) of the evidence, or 

single studies; and including 

multi-way sensitivity 

analyses 



2c “Outcomes” Research; 

Ecological studies 

“Outcomes” Research 
 

Ecological studies Audit or outcomes research 

3a SR (with homogeneity*) 

of case-control studies 

 
SR (with homogeneity*) of 3b 

and better studies 

SR (with homogeneity*) 

of 3b and better studies 

SR (with homogeneity*) of 

3b and better studies 

3b Individual Case-

Control Study 

 
Non-consecutive study; or 

without consistently applied 

reference standards 

Non-consecutive 

cohort study, or very 

limited population 

Analysis based on limited 

alternatives or costs, poor 

quality estimates of data, 

but including sensitivity 

analyses incorporating 

clinically sensible variations. 

4 Case-series (and poor 

quality cohort and case-

control studies§§) 

Case-series (and poor 

quality prognostic cohort 

studies***) 

Case-control study, poor or 

non-independent reference 

standard 

Case-series or 

superseded reference 

standards 

Analysis with no sensitivity 

analysis 

5 Expert opinion without 

explicit critical 

appraisal, or based on 

physiology, bench 

research or “first 

principles” 

Expert opinion without 

explicit critical appraisal, or 

based on physiology, bench 

research or “first principles” 

Expert opinion without explicit 

critical appraisal, or based on 

physiology, bench research or 

“first principles” 

Expert opinion without 

explicit critical 

appraisal, or based on 

physiology, bench 

research or “first 

principles” 

Expert opinion without 

explicit critical appraisal, or 

based on economic theory or 

“first principles” 
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