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Abstract
Locally	 advanced	 (laBSCs)	 and	 metastatic	 basosquamous	 carcinomas	 (mBSCs)	
represent	a	 therapeutic	challenge.	By	definition,	 these	 forms	are	not	amenable	
to	 surgery	or	 radiotherapy,	but	according	 to	 literature	 reports,	 sonic	hedgehog	
pathway	inhibitors	(HHIs),	anti-	programmed	death	1	receptor	antibodies	(anti-	
PD-	1),	and	other	treatment	approaches	involving	chemotherapy,	surgery,	and	ra-
diotherapy	have	been	used.	This	work	features	5	real-	life	cases	of	advanced	BSCs,	
treated	at	the	Dermato-	Oncology	Unit	of	Trieste	(Maggiore	Hospital,	University	
of	 Trieste).	 In	 addition,	 a	 review	 of	 the	 current	 treatment	 options	 reported	 in	
the	literature	for	laBSC	and	mBSC	is	provided,	collecting	a	total	of	17	patients.	
According	 to	 these	 preliminary	 data,	 HHIs	 such	 as	 sonidegib	 and	 vismodegib	
could	represent	a	safe	and	effective	 first	 line	of	 treatment,	while	 the	anti-	PD-	1	
cemiplimab	may	be	useful	as	a	second-	line	option.	Chemotherapy	and	combined	
approaches	 involving	 surgery	 and	 radiotherapy	 have	 been	 also	 reported	 to	 be	
suitable	in	some	patients.
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INTRODUCTION

Cutaneous	 basosquamous	 carcinoma	 (BSC)	 is	 a	 rare	
variant	 of	 basal	 cell	 carcinoma	 with	 areas	 of	 squa-
mous	 differentiation,	 characterized	 by	 aggressive	 local	
growth	and	metastatic	potential.	Locally	advanced	BSC	
(laBSC)	is	defined	as	a	BSC	not	amenable	to	surgery	or	
radiotherapy.1

To	date,	no	standard	therapy	for	laBSC	or	metastatic	
BSC	 (mBSC)	 has	 been	 established,	 although	 many	
treatment	 possibilities	 have	 been	 described,	 including	
sonic	 hedgehog	 pathway	 inhibitors	 (HHIs),	 immune	
checkpoint	inhibitors	(ICIs)	as	anti-	programmed	death	
1	 (anti-	PD-	1)	 receptor	 antibodies,	 chemotherapy,	 and	
combined	approaches	 involving	surgery	and	radiother-
apy	(RT).2,3

This	work	provides	a	review	of	the	treatment	options	
reported	 in	 the	 literature	 for	 laBSC	and	mBSC,	 together	
with	the	description	of	5	real-	life	cases	of	advanced	BSCs,	
treated	 at	 Dermato-	Oncology	 Unit	 of	 Trieste	 (Maggiore	
Hospital,	University	of	Trieste).

METHODS

For	 this	 review,	 a	 search	 of	 PubMed,	 Scien	ce.gov,	 and	
Clini	calTr	ials.gov	 databases	 has	 been	 performed,	 using	
the	 keywords	 ‘locally	 advanced	 basosquamous	 carci-
noma’,	‘metastatic	basosquamous	carcinoma’	in	combina-
tion	with	‘sonic	hedgehog	pathway	inhibitors’,	‘sonidegib’,	
‘vismodegib’,	‘immunotherapy’,	‘anti-	PD-	1’,	‘cempilimab’,	
‘nivolumab’,	‘chemotherapy’,	‘radiotherapy’.	Only	articles	
in	English	were	selected.	Other	potentially	relevant	arti-
cles	were	identified	by	manually	checking	the	references	
of	the	included	literature.

RESULTS

Sonic HHIs

Sonidegib	and	vismodegib	are	sonic	HHIs,	whose	efficacy	
is	well	documented	in	the	treatment	of	locally	advanced	
basal	cell	carcinoma	(laBCC)	and	metastatic	basal	cell	car-
cinoma	(mBCC),	although	sonidegib	is	not	approved	for	
mBCC.1	Their	role	 in	 laBSC	and	mBSC	was	at	 first	con-
troversial,	 because	 of	 the	 potential	 association	 between	
HHIs	use	and	increased	risk	of	squamous	cell	carcinomas	
(SCCs)	 development.	 Specifically,	 new-	onset	 SCCs4	 ap-
pearance	 and	 squamous	 transformation	 of	 BCCs	 during	
vismodegib	therapy	have	been	reported,5,6	but	other	stud-
ies	 (a	 retrospective	cohort	 study	and	a	narrative	 review)	
have	not	confirmed	these	data.7,8

As	far	as	concerns	sonidegib,	only	a	few	reports	have	
been	published	(probably	due	to	the	quite	recent	approval	
of	this	drug),	limited	to	the	laBSC	setting.	In	a	63-	year-	old	
man	with	2	 large	BSCs	of	 the	 face,	 sonidegib	associated	
with	 itraconazole	 was	 given	 as	 third-	line	 therapy,	 after	
vismodegib	 and	 anti-	PD-	1	 failure,	 with	 good	 response,	
maintained	for	10	months.9	However,	a	case	of	sonidegib	
failure	in	laBSC	treatment	was	also	reported	in	the	litera-
ture:	in	a	60-	year-	old	man	with	a	giant	BSC	of	the	midface,	
no	response	to	sonidegib	after	9	months	and	increasing	ad-
verse	events	 led	to	therapy	discontinuation.10Among	the	
patients	treated	at	the	Dermato-	Oncology	Unit	of	Trieste,	
sonidegib	was	effective,	with	a	partial	response	(PR)	after	
3–	6	months	in	4	patients	with	laBSC	(Patient	A-	D,	Table 1,	
Supplementary	 Material  1).	 although	 this	 outcome	 was	
not	maintained	in	patients	A	and	B.	Of	note,	patients	A-	C	
(Figures 1	and	2)	have	been	formerly	described	by	Toffoli	
et	al.	in	previous	works.2,3

As	far	as	concerns	vismodegib,	many	reports	have	doc-
umented	encouraging	results	about	its	use	in	laBSCs	and	
mBSCs.	Apalla	et	al.	described	an	excellent	outcome	in	2	
elderly	patients	(78-		and	87-	year-	old	women)	affected	by	
laBSCs.	In	both	cases,	tumours	were	located	on	the	nose	
and	complete	response	(CR)	was	obtained	after	6	months	
of	vismodegib	therapy.	Moreover,	no	recurrence	was	doc-
umented	 18	 and	 12	months	 after	 therapy	 discontinua-
tion,	respectively.13	A	similar	outcome	with	vismodegib	
was	reported	in	a	45-	year-	old	female	patient	with	a	laBSC	
of	the	face:	a	CR	was	observed	after	7	months	and	no	ev-
idence	 of	 recurrence	 was	 documented	 9	months	 after	
treatment	 discontinuation.14	 Vismodegib	 effectiveness	
has	 also	 been	 shown	 in	 metastatic	 patients.	 McGrane	
et	al.	reported	its	use	in	a	66-	year-	old	patient	with	a	BSC	
located	in	the	chest	wall	with	nodal,	lung	and	vertebral	
metastasis.	Twenty-	eight	months	after	therapy	initiation,	
a	minimal	nodular	regrowth	on	the	primary	tumour	site	
was	detectable,	whereas	a	stable	metastatic	disease	was	
maintained.15

Despite	this	positive	evidence	indicating	that	vismode-
gib	 is	highly	effective	 in	BSCs,	 some	works	documented	
the	 opposite	 scenario.	 In	 a	 61-	year-	old	 woman	 with	 a	
laBSC	of	the	left	shoulder	and	axilla	infiltrating	chest	mus-
cles	 and	 bones,	 previously	 treated	 with	 surgery	 and	 RT,	
vismodegib	had	to	be	discontinued	because	of	intolerable	
side	effects.17	In	addition,	vismodegib	turned	out	to	be	a	
failure	in	an	82-	year-	old	male	patient	affected	by	a	mBSC	
of	the	face	with	nodal	and	bone	involvement:	disease	pro-
gression	was	observed	at	PET-	TC	3	months	after	starting	
therapy.11	 Among	 the	 patients	 treated	 at	 the	 Dermato-	
Oncology	Unit	of	Trieste,	Patient	E	(Figure 3)	was	treated	
with	 vismodegib	 for	 2	months	 with	 slight	 improvement,	
but	the	treatment	was	precociously	discontinued	after	an	
ischemic	stroke	(Table 1	and	Supplementary	Material 1).
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Immune checkpoint inhibitors

Immune	checkpoint	inhibitors	(ICIs)	are	monoclonal	an-
tibodies	 directed	 against	 immunologic	 receptors	 on	 the	
surface	 of	 T-	lymphocytes,	 whose	 main	 role	 is	 to	 boost	
anti-	cancer	immune	response.	The	discovery	of	ICIs	has	
revolutionized	 the	 treatment	 landscape	 of	 different	 can-
cers.	 Cemiplimab,	 pembrolizumab	 and	 nivolumab	 are	
ICIs	that	target	programmed-	cell	death	receptor	1	(PD-	1)	
and	their	main	usage	is	in	SCC	and	melanoma	therapies.20	
Cemiplimab	 is	 currently	 approved	 for	 locally	 advanced	
and	metastatic	SCC	not	amenable	 to	curative	surgery	or	
curative	 radiation.	 Moreover,	 cemiplimab	 has	 been	 re-
cently	 approved	 in	 Europe	 for	 laBCC	 and	 mBCC,	 as	 an	
effective	second-	line	option	for	 those	who	fail	or	cannot	
tolerate	HHIs.21	Pembrolizumab	is	approved	for	the	treat-
ment	of	locally	advanced	and	metastatic	SCC	only	in	the	
US,	but	not	in	Europe.	Finally,	nivolumab	has	not	yet	an	
approval	for	advanced	or	metastatic	non-	melanoma	skin	
cancer,	and	its	usage	in	this	setting	is	limited	to	phase	II	
studies.22,23

Given	the	evidence	that	ICIs	are	effective	drugs	in	both	
SCC	and	BCC,	they	have	been	used	in	BSC	too;	however,	
there	are	only	a	 few	ICIs-	treated	BSCs	cases	 reported	 in	
the	literature.3,24

Cemiplimab	in	BSC	is	typically	employed	as	a	second-	
line	therapy	after	development	of	secondary	resistance	
to	HHIs.	Its	use	has	been	documented	in	a	63-	year-	old	
man	 with	 two	 laBSCs	 of	 the	 face,	 after	 ineffective	 vis-
modegib	treatment.9	However,	after	five	anti-	PD-	1	infu-
sions,	 imaging	revealed	disease	progression,	 leading	 to	
cemiplimab	 discontinuation.9	 Conversely,	 Gambichler	
et	al.	reported	cemiplimab	effectiveness	in	a	60-	year-	old	
man	 with	 a	 giant	 BSC	 of	 the	 midface,	 after	 an	 unsuc-
cessful	9-	month	treatment	with	sonidegib,	burdened	by	
increasing	 HHI	 adverse	 effects.	 After	 6	cycles	 of	 cemi-
plimab,	a	CR	was	achieved	without	residual	BSC	detect-
able	 at	 histopathology.	 The	 treatment	 was	 continuing	
without	adverse	events	at	the	time	of	the	publication.10	
In	one	of	the	patients	treated	at	the	Dermato-	Oncology	
Unit	 of	 Trieste	 (Patient	 A,	 Figure  1),	 cemiplimab	 was	
used	 after	 sonidegib	 failure	 for	 a	 laBSC	 and	 this	 treat-
ment	appeared	to	be	synergistic	to	radiotherapy	(Table 1	
and	Supplementary	Material 1).

If	 the	experience	with	cemiplimab	 in	advanced	BSC	
is	limited,	nivolumab	use	is	even	less	consistent.	Indeed,	
the	 role	of	nivolumab	 in	advanced	BSC	has	been	men-
tioned	in	the	literature	 in	a	single	case:	Borradori	et	al.	
reported	its	use	in	a	61-	year-	old	woman	with	laBSC	and	
mBSC.	 The	 primary	 lesion,	 located	 in	 the	 left	 shoul-
der	 and	 axilla,	 had	 been	 previously	 treated	 with	 sur-
gery,	 RT,	 vismodegib	 and	 a	 chemotherapy	 combination	

(carboplatin	plus	paclitaxel),	but	the	patient	had	subse-
quently	 developed	 metastatic	 lung	 nodules.	 However,	
after	 four	nivolumab	infusions	a	PR	was	detected,	with	
the	stabilization	of	three	lesions	and	a	decrease	in	size	of	
one	of	 the	metastatic	nodules.	Unfortunately,	 the	 treat-
ment	could	not	continue	due	to	the	patient's	death	from	
acute	bacterial	pneumonia.17

Chemotherapy

As	 far	 as	 concerns	 chemotherapy	 (CT)	 for	 laBSC	 and	
mBSC,	there	is	no	currently	approved	regimen.	According	
to	the	literature,	advanced	BSCs	were	treated	with	a	com-
bination	 of	 paclitaxel	 and	 carboplatin11,17	 and	 intraarte-
rial	cisplatin	(10	mg	weekly	for	each	carotid	for	4	months,	
400	mg	 in	 total).12	 In	 general,	 CT	 was	 used	 after	 HHIs	
therapy,	with	the	exception	of	one	case	(CT	was	preferred	
to	vismodegib	because	the	HHI	was	not	reimbursed).12	CT	
was	well	tolerated	and	allowed	to	obtain	CR	in	2	patients	
(follow-	up	data	lacking).

Radiotherapy

Treatment	 with	 radiotherapy	 (RT)	 either	 alone	 or	 in	
combination	 with	 surgery	 could	 be	 one	 of	 the	 primary	
approaches	for	BSC	management	if	standard	surgical	exci-
sion	is	not	possible	anymore	or	could	result	in	not	optimal	
aesthetic	outcomes.25	As	a	matter	of	 fact,	many	patients	
have	 history	 of	 previous	 surgery	 and	 RT	 that	 precede	 a	
recurrence	 (Table  1),	 but	 laBSCs	 and	 mBSC,	 by	 defini-
tion,	are	not	amenable	to	surgery	or	RT.	However,	in	this	
context,	RT	can	be	sometimes	combined	with	surgery	as	
post-	operative	treatment	in	the	scenario	of	positive	mar-
gins16,18	or	in	a	palliative	setting.19	RT	can	also	be	associ-
ated	with	medical	treatment,	especially	cemiplimab,	such	
as	in	one	of	the	patients	treated	at	the	Dermato-	Oncology	
Unit	of	Trieste	(Patient	A,	Figure 1),	in	order	to	improve	
response	(Table 1	and	Supplementary	Material 1).	There	
is	evidence	 that	RT	could	 improve	 ICIs	 immunotherapy	
by	 creating	 a	 more	 immunogenic	 tumoral	 environment	
with	release	of	antigens	and	neoantigens,	triggered	by	cell	
damage	and	apoptosis.26

When	 planning	 RT,	 several	 host	 and	 tumour	 factors	
must	 be	 taken	 into	 consideration:	 patient's	 general	 con-
ditions	 (performance	 status)	 and	 specific	 comorbidities	
that	 might	 prevent	 withstanding	 of	 the	 treatment,	 the	
possibility	of	delivering	curative	doses	of	 radiation	with-
out	damaging	vital	structures,	the	locoregional	volumetric	
extension	of	the	disease,	the	presence	or	absence	of	distant	
metastases.19
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T A B L E  1 	 Clinical	features,	therapy,	tumour	responses	and	adverse	events	in	patients	with	locally	advanced	or	metastatic	basosquamous		
carcinoma.

Author, year

Age (years); sex
Localization (size, 
if present)

N (nodal metastasis); M 
(distant metastasis)

Treatment (duration); 
response Last follow- up Additional information Adverse events (if reported)

Or case 
series patient

Papageorgiou	
et	al.11

82;	M Face	with	bone	
involvement

N	yes	(right	anterior	neck);	M	no •	 1L:	vismodegib	(3	months);	
PD

•	 2L:	carboplatin	+	paclitaxel	
CT	(3	months);	CR

–	 Primary	tumour	was	defined	as	BCC	NOS;	N	as	BSC –	

Gambichler	
et	al.10

60;	M Midface N	no;	M	no •	 1L:	sonidegib	(9	months);	no	
response

•	 2L:	cemiplimab	(6	cycles);	CR

Continuing	cemiplimab	(time	
of	publication)

Patient	refused	first-	line	RT Sonidegib:	weight	loss	and	alopecia

Ramelyte	
et	al.9

63;	M Face,	left	
frontotemporal	
region

N	no;	M	no •	 1L:	vismodegib	(6	months):	PR
•	 Break	for	1	year
•	 2L:	cemiplimab	(5	cycles):	

clinical	response	but	
progression	at	imaging

•	 3L:	sonidegib	+	
itraconazole	(10	months);	
PR,	but	development	of	
a	subcutaneous	nodule	
(excised)

–	 Itraconazole	dosage:	100	mg/day,	2	weeks	on	and	2	weeks	
off

Vismodegib:	weight	loss

Sheen	et	al.12 90;	F Midface	(6	×	5	cm) N	no;	M	no •	 1L:	intraarterial	cisplatin	CT	
(weekly	infusion	for	4	months,	
400	mg	in	total);	“dramatic	
regression	of	the	tumour”

–	 –	 Cisplatin:	mild	anorexia	and	malaise

Apalla	et	al.13 78;	F Nose N	no;	M	no •	 1L:	vismodegib	(6	months),	
CR

Free	of	recurrence	18	months	
after	cessation	of	therapy

Previous	repetitive	surgery	and	RT –	

87;	F Nose N	no;	M	no •	 1L:	vismodegib	(6	months),	
CR

Free	of	recurrence	12	months	
after	cessation	of	therapy

Previous	repetitive	surgery	and	RT –	

Sahuquillo-	
Torralba	
et	al.14

45;	F Frontal	area	with	
bone	involvement	
(13	cm)

N	no;	M	no •	 1L:	vismodegib	(7	months),	
CR

Free	of	recurrence	9	months	
after	cessation	of	therapy

Vismodegib:	alopecia,	dysgeusia,	and	
muscle	spasms	(after	4	months)

McGrane	
et	al.15

66;	M Right	chest	wall N	yes	(axillary);	M	yes	(lung	and	
T8	vertebra	metastasis)

•	 1L:	surgical	decompression	
+	vismodegib	(28	months);	
marked	improvement	of	
cutaneous	disease	and	stable	
metastatic	disease

Continuing	vismodegib	(time	
of	publication)

–	 Vismodegib:	fatigue	and	intermittent	
muscle	spasms	in	the	legs

Bisgaard	
et	al.16

86;	F Right	shoulder	(6	
×	7.5	cm)

N	no;	M	no •	 1L:	surgery	with	positive	
deep	margin	+	RT;	no	clinical	
evidence	of	disease

–	 –	 –	

Borradori	
et	al.17

61;	F Left	shoulder	and	
axilla

N	no;	M	yes	(lung	metastases) •	 1L:	vismodegib
•	 2L:	carboplatin	+	paclitaxel	

CT	and	amputation	of	the	arm
•	 3L:	nivolumab	(5	cycles,	3	mg/

kg	every	2	weeks);	SD

Deceased	5,5	months	after	
initiation	of	nivolumab	
(bacterial	pneumonia,	
ileus)

Previous	surgery	and	RT Vismodegib:	intolerable	adverse	effects	
(NOS);	nivolumab:	grade	II	hepatitis	
(liver	transplanted	patient),	fatigue

Al-	Wassia	
et	al.18

54;	M Center	of	the	face N	no;	M	no •	 1L:	surgery	+	RT	(70	Gy,	
35	fractions	over	7	weeks);	
shrinkage	of	the	tumour	after	
12	months

–	 Previous	surgery Dry	eye	and	mouth

Deganello	
et	al.19

54;	M Frontal	area	(3	×	2	
cm)	and	left	
parotid	area	(10	
×	5	cm)

N	yes	(left	parotidean-	cervical	
region);	M	no

•	 1L:	surgery	+	RT	(44	Gy);	
tumour	reduction

Disease	stable	after	18	months	
of	follow-	up

The	patient	refused	adjuvant	CT	after	RT –	
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T A B L E  1 	 Clinical	features,	therapy,	tumour	responses	and	adverse	events	in	patients	with	locally	advanced	or	metastatic	basosquamous		
carcinoma.

Author, year

Age (years); sex
Localization (size, 
if present)

N (nodal metastasis); M 
(distant metastasis)

Treatment (duration); 
response Last follow- up Additional information Adverse events (if reported)

Or case 
series patient

Papageorgiou	
et	al.11

82;	M Face	with	bone	
involvement

N	yes	(right	anterior	neck);	M	no •	 1L:	vismodegib	(3	months);	
PD

•	 2L:	carboplatin	+	paclitaxel	
CT	(3	months);	CR

–	 Primary	tumour	was	defined	as	BCC	NOS;	N	as	BSC –	

Gambichler	
et	al.10

60;	M Midface N	no;	M	no •	 1L:	sonidegib	(9	months);	no	
response

•	 2L:	cemiplimab	(6	cycles);	CR

Continuing	cemiplimab	(time	
of	publication)

Patient	refused	first-	line	RT Sonidegib:	weight	loss	and	alopecia

Ramelyte	
et	al.9

63;	M Face,	left	
frontotemporal	
region

N	no;	M	no •	 1L:	vismodegib	(6	months):	PR
•	 Break	for	1	year
•	 2L:	cemiplimab	(5	cycles):	

clinical	response	but	
progression	at	imaging

•	 3L:	sonidegib	+	
itraconazole	(10	months);	
PR,	but	development	of	
a	subcutaneous	nodule	
(excised)

–	 Itraconazole	dosage:	100	mg/day,	2	weeks	on	and	2	weeks	
off

Vismodegib:	weight	loss

Sheen	et	al.12 90;	F Midface	(6	×	5	cm) N	no;	M	no •	 1L:	intraarterial	cisplatin	CT	
(weekly	infusion	for	4	months,	
400	mg	in	total);	“dramatic	
regression	of	the	tumour”

–	 –	 Cisplatin:	mild	anorexia	and	malaise

Apalla	et	al.13 78;	F Nose N	no;	M	no •	 1L:	vismodegib	(6	months),	
CR

Free	of	recurrence	18	months	
after	cessation	of	therapy

Previous	repetitive	surgery	and	RT –	

87;	F Nose N	no;	M	no •	 1L:	vismodegib	(6	months),	
CR

Free	of	recurrence	12	months	
after	cessation	of	therapy

Previous	repetitive	surgery	and	RT –	

Sahuquillo-	
Torralba	
et	al.14

45;	F Frontal	area	with	
bone	involvement	
(13	cm)

N	no;	M	no •	 1L:	vismodegib	(7	months),	
CR

Free	of	recurrence	9	months	
after	cessation	of	therapy

Vismodegib:	alopecia,	dysgeusia,	and	
muscle	spasms	(after	4	months)

McGrane	
et	al.15

66;	M Right	chest	wall N	yes	(axillary);	M	yes	(lung	and	
T8	vertebra	metastasis)

•	 1L:	surgical	decompression	
+	vismodegib	(28	months);	
marked	improvement	of	
cutaneous	disease	and	stable	
metastatic	disease

Continuing	vismodegib	(time	
of	publication)

–	 Vismodegib:	fatigue	and	intermittent	
muscle	spasms	in	the	legs

Bisgaard	
et	al.16

86;	F Right	shoulder	(6	
×	7.5	cm)

N	no;	M	no •	 1L:	surgery	with	positive	
deep	margin	+	RT;	no	clinical	
evidence	of	disease

–	 –	 –	

Borradori	
et	al.17

61;	F Left	shoulder	and	
axilla

N	no;	M	yes	(lung	metastases) •	 1L:	vismodegib
•	 2L:	carboplatin	+	paclitaxel	

CT	and	amputation	of	the	arm
•	 3L:	nivolumab	(5	cycles,	3	mg/

kg	every	2	weeks);	SD

Deceased	5,5	months	after	
initiation	of	nivolumab	
(bacterial	pneumonia,	
ileus)

Previous	surgery	and	RT Vismodegib:	intolerable	adverse	effects	
(NOS);	nivolumab:	grade	II	hepatitis	
(liver	transplanted	patient),	fatigue

Al-	Wassia	
et	al.18

54;	M Center	of	the	face N	no;	M	no •	 1L:	surgery	+	RT	(70	Gy,	
35	fractions	over	7	weeks);	
shrinkage	of	the	tumour	after	
12	months

–	 Previous	surgery Dry	eye	and	mouth

Deganello	
et	al.19

54;	M Frontal	area	(3	×	2	
cm)	and	left	
parotid	area	(10	
×	5	cm)

N	yes	(left	parotidean-	cervical	
region);	M	no

•	 1L:	surgery	+	RT	(44	Gy);	
tumour	reduction

Disease	stable	after	18	months	
of	follow-	up

The	patient	refused	adjuvant	CT	after	RT –	
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108 |   ZELIN et al.

CASE SERIES

Considering	the	group	of	patients	treated	at	the	Dermato-	
Oncology	 Unit	 of	 Trieste,	 a	 total	 of	 5	 individuals	 with	
advanced	BSC	were	included.	The	group	comprised	four	
females	 and	 one	 male,	 with	 a	 mean	 age	 of	 74.6	years	
(range:	 59–	83	years)	 and	 an	 average	 follow-	up	 time	 of	
14.2	months	(range:	3–	25	months).

Four	cases	(Patients	A-	D)	were	characterized	by	laBSC,	
with	 two	 lesions	 located	 in	 the	 left	upper	 limb	 (Patient	A	

and	C,	both	with	a	maximum	lesion	diameter	of	15	cm),	and	
two	in	the	left	frontal	region	with	orbital	invasion	(Patients	
B	 and	 D,	 lesions	 measuring	 4	cm	 and	 5	cm,	 respectively).	
These	patients	received	sonidegib	as	first-	line	therapy,	all	of	
them	resulting	in	an	initial	PR	at	the	dosage	of	200	mg/die.	
Patient	 A,	 experienced	 progressive	 disease	 (PD)	 8	months	
after	 therapy	 initiation,	 leading	 to	 second-	line	 treatment	
with	cemiplimab,	administered	at	350	mg	IV	every	3	weeks	
for	6	cycles.	To	enhance	its	effectiveness,	a	2-	month	course	
of	radiotherapy	was	added,	delivering	55	Gy	in	22	fractions.	

Author, year

Age (years); sex
Localization (size, 
if present)

N (nodal metastasis); M 
(distant metastasis)

Treatment (duration); 
response Last follow- up Additional information Adverse events (if reported)

Or case 
series patient

Patient	A	
(Figure 1)

59;	F Left	upper	limb	
(10	×	15	cm)	
with	muscle	
infiltration

N	no;	M	no •	 1L:	sonidegib	(8	months);	
initial	PR	after	6	months;	then	
PD

•	 2L:	cemiplimab	(6	cycles);	SD
•	 3L:	RT	(55	Gy,	22	

fractions)	+	cemiplimab	
(6	cycles);	good	response

•	 Final	treatment:	radical	
excision

No	evidence	of	disease Patient	previously	described	by	Toffoli	et	al.2,3 Cemiplimab:	mild	cutaneous	rash

Patient	B 78;	M Left	frontal	region	
(4	cm)	with	
orbital	invasion

N	no;	M	no •	 1L:	sonidegib	(9	months,	
200	mg	on	alternated	days	
after	the	first	3	months);	initial	
PR	after	3	months;	then	PD

Patient	discontinued	therapy	
(best	supportive	care)

Patient	previously	described	by	Toffoli	et	al.2 Sonidegib:	abdominal	pain	(after	
6	months)

Patient	C	
(Figure 2)

83;	F Left	shoulder	(15	cm) N	no;	M	no •	 1L:	sonidegib	(4	months,	last	
month	200	mg	on	alternated	
days),	almost	CR

•	 Lost	at	follow-	up	for	8	months;	
relapse

•	 2L:	rechallenge	with	sonidegib	
(5	months,	first	2	months	
200	mg	on	alternated	days);	
PR

Deceased	(bacterial	
pneumonia	and	congestive	
heart	failure)

Patient	previously	described	by	Toffoli	et	al.2,3 Sonidegib:	nausea,	loss	of	appetite,	
myalgia	(after	3	months)

Patient	D 78;	F Left	frontal	region	
and	glabella	
(5	cm)	with	
orbital	invasion

N	no;	M	no •	 1L:	sonidegib	(7	months,	
200	mg	on	alternated	days	
with	2	weeks	discontinuation	
periods	after	the	first	
3	months);	PR

Continuing	sonidegib –	 Sonidegib:	muscle	cramps,	dysgeusia,	
weight	loss	(after	3	months)

Patient	E	
(Figure 3)

75;	F Lumbar	region	
(20	cm)

N	yes	(right	inguinal);	M	
uncertain	(lung	nodule,	non-	
specific	histology)

•	 1L:	vismodegib	(2	months);	
slight	improvement

Patient	discontinued	therapy	
after	an	ischemic	stroke

–	 –	

Note:	If	not	otherwise	specified,	treatment	regimens	were:	sonidegib	200	mg/day;	vismodegib	150	mg/day;	cemiplimab	350	mg	every	3	weeks.	The	cohort	is		
based	on	literature	data	and	a	case	series	of	patients	treated	at	the	Dermato-	Oncology	Unit	of	Trieste,	Maggiore	Hospital,	University	of	Trieste	[patients	A-	E].
Abbreviations:	1L,	first	line;	2L,	second	line;	3L,	third	line;	BCC,	basal	cell	carcinoma;	BSC,	basosquamous	cell	carcinoma;	CR,	complete	response;	CT,		
chemotherapy;	NOS,	not	otherwise	specified;	PD,	progressive	disease;	PR,	partial	response;	RT,	radiotherapy;	SD,	stable	disease.

T A B L E 	(Continued)
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   | 109TREATMENT OF ADVANCED BASOSQUAMOUS CARCINOMA

This	led	to	significant	tumour	shrinkage,	enabling	successful	
surgery	and	resulting	in	a	final	R0	resection	of	the	tumour.	
Conversely,	 in	 Patients	 B,	 C,	 and	 D	 the	 dosing	 frequency	
of	 sonidegib	 was	 reduced	 to	 alternate-	day	 administration	
to	 manage	 adverse	 events,	 including	 myalgia,	 muscular	
cramps,	 abdominal	 pain,	 dysgeusia,	 nausea,	 and	 weight	
loss.	This	 dosing	 adjustment	 resulted	 in	 PD	 for	 Patient	 B,	
while	Patients	C	and	D	maintained	their	PR.

Patient	 E	 presented	 with	 a	 20	cm	 mBSC,	 located	
in	 the	 lumbar	 region	 and	 involving	 inguinal	 lymph	

nodes.	Vismodegib	(150	mg/die)	was	prescribed;	how-
ever,	the	duration	of	therapy	was	too	short	to	observe	
a	PR.	Just	2	months	after	treatment	initiation,	the	pa-
tient	showed	slight	improvement,	but	vismodegib	was	
eventually	discontinued	following	an	episode	of	isch-
emic	stroke.

A	comprehensive	description	of	the	5	patients	treated	
at	 the	 Dermato-	Oncology	 Unit	 of	 Trieste	 is	 available	 as	
Supplementary	Material 1.	Patients	A,	C,	and	E	are	repre-
sented	in	Figures 1–	3,	respectively.

Author, year

Age (years); sex
Localization (size, 
if present)

N (nodal metastasis); M 
(distant metastasis)

Treatment (duration); 
response Last follow- up Additional information Adverse events (if reported)

Or case 
series patient

Patient	A	
(Figure 1)

59;	F Left	upper	limb	
(10	×	15	cm)	
with	muscle	
infiltration

N	no;	M	no •	 1L:	sonidegib	(8	months);	
initial	PR	after	6	months;	then	
PD

•	 2L:	cemiplimab	(6	cycles);	SD
•	 3L:	RT	(55	Gy,	22	

fractions)	+	cemiplimab	
(6	cycles);	good	response

•	 Final	treatment:	radical	
excision

No	evidence	of	disease Patient	previously	described	by	Toffoli	et	al.2,3 Cemiplimab:	mild	cutaneous	rash

Patient	B 78;	M Left	frontal	region	
(4	cm)	with	
orbital	invasion

N	no;	M	no •	 1L:	sonidegib	(9	months,	
200	mg	on	alternated	days	
after	the	first	3	months);	initial	
PR	after	3	months;	then	PD

Patient	discontinued	therapy	
(best	supportive	care)

Patient	previously	described	by	Toffoli	et	al.2 Sonidegib:	abdominal	pain	(after	
6	months)

Patient	C	
(Figure 2)

83;	F Left	shoulder	(15	cm) N	no;	M	no •	 1L:	sonidegib	(4	months,	last	
month	200	mg	on	alternated	
days),	almost	CR

•	 Lost	at	follow-	up	for	8	months;	
relapse

•	 2L:	rechallenge	with	sonidegib	
(5	months,	first	2	months	
200	mg	on	alternated	days);	
PR

Deceased	(bacterial	
pneumonia	and	congestive	
heart	failure)

Patient	previously	described	by	Toffoli	et	al.2,3 Sonidegib:	nausea,	loss	of	appetite,	
myalgia	(after	3	months)

Patient	D 78;	F Left	frontal	region	
and	glabella	
(5	cm)	with	
orbital	invasion

N	no;	M	no •	 1L:	sonidegib	(7	months,	
200	mg	on	alternated	days	
with	2	weeks	discontinuation	
periods	after	the	first	
3	months);	PR

Continuing	sonidegib –	 Sonidegib:	muscle	cramps,	dysgeusia,	
weight	loss	(after	3	months)

Patient	E	
(Figure 3)

75;	F Lumbar	region	
(20	cm)

N	yes	(right	inguinal);	M	
uncertain	(lung	nodule,	non-	
specific	histology)

•	 1L:	vismodegib	(2	months);	
slight	improvement

Patient	discontinued	therapy	
after	an	ischemic	stroke

–	 –	

Note:	If	not	otherwise	specified,	treatment	regimens	were:	sonidegib	200	mg/day;	vismodegib	150	mg/day;	cemiplimab	350	mg	every	3	weeks.	The	cohort	is		
based	on	literature	data	and	a	case	series	of	patients	treated	at	the	Dermato-	Oncology	Unit	of	Trieste,	Maggiore	Hospital,	University	of	Trieste	[patients	A-	E].
Abbreviations:	1L,	first	line;	2L,	second	line;	3L,	third	line;	BCC,	basal	cell	carcinoma;	BSC,	basosquamous	cell	carcinoma;	CR,	complete	response;	CT,		
chemotherapy;	NOS,	not	otherwise	specified;	PD,	progressive	disease;	PR,	partial	response;	RT,	radiotherapy;	SD,	stable	disease.
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110 |   ZELIN et al.

FEATURES OF PATIENTS

By	 analysing	 the	 available	 literature	 and	 taking	 into	 ac-
count	 the	 5	 patients	 treated	 at	 the	 Dermato-	Oncology	

Unit	of	Trieste,	a	combined	total	of	17	cases	was	collected	
(laBSC	=	12,	 70.6%;	 mBSC	=	5,	 29.4%).	 This	 small	 cohort	
consisted	of	10	women	(58.8%)	and	7	men	(41.2%),	with	
a	mean	age	at	diagnosis	of	70.5	years	(range:	45–	90	years).

F I G U R E  1  A	59-	year-	old	woman	with	a	locally	advanced	basosquamous	carcinoma	of	the	left	upper	limb	(Patient	A).	(a)	Baseline	(July	
2021);	(b)	After	6	months	of	treatment	with	sonidegib	and	4	months	of	treatment	with	cemiplimab	(July	2022);	(c)	After	radiotherapy	and	
re-	initiation	of	cemiplimab	(December	2022),	showing	excellent	response.

F I G U R E  2  An	83-	year-	old	woman	with	a	locally	advanced	basosquamous	carcinoma	of	the	left	shoulder	(Patient	C).	(a)	Baseline	(May	
2021);	(b)	After	5	months	of	treatment	with	sonidegib	(October	2021),	showing	almost	complete	response;	(c)	After	6	months	of	treatment	
discontinuation	(May	2022);	(d)	After	3	months	of	rechallenge	with	sonidegib	(September	2022),	showing	initial	partial	response	with	
resolution	of	nodular	lesions.

F I G U R E  3  A	75-	year-	old	woman	with	a	locally	advanced	and	metastatic	basosquamous	carcinoma	of	the	lumbar	region	(Patient	E).	(a)	
Baseline	(November	2022);	(b)	After	45	days	of	sonidegib	(late	December	2022),	showing	an	early	partial	response.
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   | 111TREATMENT OF ADVANCED BASOSQUAMOUS CARCINOMA

Most	patients	(13/17,	76.5%)	were	treated	with	a	HHI	
as	 first	 line,	 more	 often	 vismodegib	 (n	=	8,	 including	 4	
mBSCs).	Patients	who	did	not	receive	an	HHI	as	first	line	
were	treated	with	a	combination	of	surgery	and	RT	(n	=	3)	
or	CT	(n	=	1).

The	majority	of	patients	(10/17,	58.8%)	received	more	
than	one	 line	of	 therapy	 (6/17,	35.3%)	or	a	combination	
treatment	 (4/17,	 23.5%),	 usually	 consisting	 in	 surgery	 +	
RT	(3/17,	17.6%)	or	surgery	+	HHI	(1/17,	5.9%).	Among	
the	6	patients	who	received	more	than	one	line	of	 treat-
ment,	it	 is	noticeable	that	all	of	them	had	a	HHI	as	first	
line,	 while	 second	 line	 was	 cemiplimab	 (n	=	3),	 chemo-
therapy	(n	=	2)	or	rechallenge	with	HHI	after	discontinu-
ation	(n	=	1).	Three	of	these	patients	also	were	assigned	to	
a	third	line	of	treatment,	which	was	sonidegib	+	itracon-
azole,	nivolumab	or	a	combination	of	cemiplimab	+	RT.

In	 the	 reported	 cohort,	 no	 new	 adverse	 effects	 were	
identified.	 The	 most	 common	 adverse	 effects	 in	 patients	
treated	with	vismodegib	were	weight	loss,	dysgeusia,	mus-
cle	 spasms,	 and	 fatigue.	 On	 the	 other	 hand,	 individuals	
treated	with	sonidegib	reported	more	often	nausea,	dysgeu-
sia,	loss	of	appetite,	weight	loss,	abdominal	pain,	myalgia,	
muscle	cramps,	and	alopecia.	Most	adverse	events	occurred	
within	3–	6	months	of	commencing	treatment.	Other	nota-
ble	adverse	events	were	mild	anorexia	and	malaise	(cispla-
tin),	hepatitis	and	cutaneous	rash	(anti-	PD-	1	drugs).

Additional	data	are	included	in	Table 1.

DISCUSSION

Due	to	the	rarity	of	the	disease,	there	is	currently	no	stand-
ard	 treatment	 for	 laBSC	and	mBSC,	but	 there	are	many	
possible	options,	and	each	case	should	be	managed	by	a	
multidisciplinary	tailor-	made	approach.

Regarding	the	therapeutic	possibilities,	it	is	reasonable	
to	 begin	 treatment	 with	 a	 HHI	 such	 as	 vismodegib	 (the	
only	one	approved	in	the	metastatic	setting)	or	sonidegib.	
According	to	ERIVANCE	pivotal	trial,	vismodegib	overall	
response	 rate	 (ORR)	 at	 39	months	 was	 60.3%	 for	 laBCC	
and	48.5%	for	mBCC,	with	a	median	duration	of	response	
26.2	and	14.8	months,	 respectively.27	On	 the	other	hand,	
in	the	BOLT	trial,	sonidegib	was	associated	with	an	ORR	
of	56%	at	42	months	for	laBCC	and	a	median	duration	of	
response	of	26	months.28	Interestingly,	in	the	BOLT	trial,	
aggressive	histological	subtypes	 (such	as	basosquamous)	
were	also	included,	but	the	precise	number	of	BSC	cases	
appears	to	be	small	and	it	 is	not	reported	in	the	paper.28	
In	 a	 recent	 systematic	 review	 and	 meta-	analysis	 based	
on	 2384	 patients	 with	 laBCC	 or	 mBCC,	 the	 ORR	 was	
68.5%	for	vismodegib	and	50.1%	for	sonidegib.1	As	far	as	
concerns	the	specific	setting	of	 laBSC	and	mBSC,	we	do	
not	 know	 if	 these	 data	 are	 applicable,	 but	 in	 general,	 if	

effective,	HHIs	are	rapid	and	allow	to	obtain	good	results	
in	months.	Itraconazole	association	could	be	useful	to	im-
prove	 therapy	 effectiveness,	 as	 suggested	 in	 the	 work	 of	
Ramelyte	et	al.9

The	adverse	events	of	HHIs	are	unpredictable	and	sub-
jective,	more	frequently	represented	by	weight	loss,	dys-
geusia,	alopecia,	 fatigue,	and	muscle	spasms	or	cramps.	
Weight	 loss	 is	 more	 common	 with	 vismodegib,	 while	
nausea,	diarrhoea,	 increased	creatine	kinase	 levels,	and	
decreased	appetite	are	more	typical	of	sonidegib.1	These	
adverse	events	can	be	managed	with	dose	reduction	(e.g.,	
dosing	 on	 alternate	 days)	 or	 with	 drug	 discontinuation	
(temporary	or	definitive)	because	they	are	usually	revers-
ible.	It	is	debated	whether	and	when	to	discontinue	HHI	
therapy,	once	obtained	CR,	but	after	treatment	cessation,	
recurrence	is	a	possible	scenario,	even	if	there	are	reports	
of	a	sustained	response	(up	to	18	months).13

Often,	after	an	initial	response	to	HHI	therapy,	a	sec-
ondary	resistance	can	develop.	In	this	case,	the	second	
line	of	treatment	could	be	an	ICI,	preferably	cemiplimab,	
since	it	is	approved	for	basal	cell	carcinoma	(after	HHI	
failure)	and	there	are	more	literature	data	to	support	this	
therapeutic	choice.	According	to	the	phase	2	trial	lead-
ing	 to	 cemiplimab	 approval	 for	 laBCC	 and	 mBCC,	 the	
objective	response	rate	was	31%	(6%	CR	and	25%	PR).21	
This	 was	 a	 very	 good	 result,	 considering	 that	 patients	
in	this	trial	were	by	definition	resistant	or	intolerant	to	
HHIs,	but	again	it	remains	uncertain	whether	this	out-
come	is	applicable	to	laBSC	and	mBSC.21	Radiotherapy	
could	be	associated	to	ICIs,	 in	order	to	improve	the	ef-
fectiveness,	since	there	is	some	evidence	that	RT	could	
boost	tumoral	immunogenicity	and	treatment	response,	
as	previously	reported.26	Cemiplimab,	as	every	ICI,	has	
been	associated	to	adverse	events,	in	some	cases	severe	
and	not	reversible,	therefore	its	role	as	second	line	can	
be	 justified.	 These	 are	 most	 commonly	 fatigue,	 diar-
rhoea,	pruritus	and	cutaneous	rash,	anorexia,	and	nau-
sea;	 among	 the	 immune-	mediated	 adverse	 events,	 the	
most	frequent	is	hypothyroidism,	but	also	adrenal	insuf-
ficiency,	colitis,	hypophysitis,	immune-	mediated	hepati-
tis	and	kidney	injury	are	reported.21

Finally,	 as	 far	 as	 concern	 chemotherapy,	 this	 option	
could	 be	 useful	 in	 some	 cases	 and	 according	 to	 the	 re-
ports,	platin-	based	regimens	(with	or	without	paclitaxel)	
are	preferred.11,12,17

In	 addition,	 it	 is	 necessary	 to	 underline	 that	 surgery	
and	 RT	 could	 also	 be	 combined	 or	 used	 in	 association	
with	 other	 therapeutic	 choices,	 in	 order	 to	 improve	 the	
outcome.16,18,19

Table 2	summarizes	a	treatment	recommendation	pro-
posal	 for	 laBSC	 and	 mBSC	 (in	 absence	 of	 therapy	 con-
traindication),	 however	 an	 extensive	 multidisciplinary	
discussion	of	each	case	is	always	essential.
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CONCLUSION

This	 work	 describes	 5	 real-	life	 cases	 of	 advanced	 BSC	
treated	at	the	Dermato-	Oncology	Unit	of	Trieste	(Maggiore	
Hospital,	 University	 of	 Trieste).	 In	 addition,	 this	 paper	
provides	 a	 review	 of	 the	 existing	 treatment	 options	 for	
laBSC	and	mBSC	as	documented	in	the	literature,	encom-
passing	a	compilation	of	17	patients	in	total.

In	 conclusion,	 it	 is	 necessary	 to	 underline	 that	 ad-
vanced	BSCs	 represent	a	 rare	occurrence,	but	 the	 thera-
peutic	approach	is	very	challenging	and	should	be	based	
on	 a	 multidisciplinary	 discussion.	 HHIs	 such	 as	 vismo-
degib	and	sonidegib	could	 represent	a	 safe	and	effective	
first	line	of	treatment,	while	ICIs	such	as	anti-	PD-	1	cemi-
plimab	may	be	useful	as	second	line.	Chemotherapy	and	
combined	approaches	involving	surgery	and	radiotherapy	
could	also	be	valuable	in	some	cases.
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