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Abstract: In	the	recent	past	years,	many	discoveries	in	the	tumor	microenvironment	have	led	to	changes	in	the	management	
of	melanoma	and	it	is	rising	up	hopes,	specially,	to	those	in	advanced	stages.	FDA	approved	seven	new	drugs	from	2011	to	
2014.	They	are:	Vemurafenib,	Dabrafenib	and	Trametinib,	kinases	inhibitors	used	for	patients	that	have	BRAFV600E	mutation;	
Ipilimumab	(anti-CTLA4),	Pembrolizumab	(anti-PD-1)	and	Nivolumab	(anti-PD-1),	monoclonal	antibodies	that	stimulate	the	
immune	system;	and	Peginterferon	alfa-2b,	an	anti-proliferative	cytokine	used	as	adjuvant	 therapy.	 In	 this	article,	we	will	
review	the	molecular	bases	for	these	new	metastatic	melanoma	therapeutic	agents	cited	above	and	also	analyze	new	molecu-
lar	discoveries	in	melanoma	study,	as	Cancer-Testis	antigens	(CT).	They	are	capable	of	induce	humoral	and	cellular	immune	
responses	in	cancer	patients	and	because	of	this	immunogenicity	and	their	restrict	expression	in	normal	tissues,	they	are	con-
sidered	an	ideal	candidate	for	vaccine	development	against	cancer.	Among	CT	antigens,	NY-ESO-1	is	the	best	characterized	in	
terms	of	expression	patterns	and	immunogenicity.	It	is	expressed	in	20-40%	of	all	melanomas,	more	in	metastatic	lesions	than	
in	primary	ones,	and	it	is	very	heterogeneous	inter	and	intratumoral.	Breslow	index	is	associate	with	NY-ESO-1	expression	in	
primary	cutaneous	melanomas,	but	its	relation	to	patient	survival	remains	controversial.	
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INTRODUCTION
Melanoma has received considerable attention and has been 

addressed in several studies due to the increase in incidence and mor-
tality	rates	worldwide,	especially	in	individuals	with	white	skin.1,2 In 
Brazil,	there	will	be	3	to	4	new	cases/	100,000	inhabitants	according	to	
the	National	Cancer	Institute	(INCA)	in	2016,	totaling	5,670	new	cas-
es.3	In	the	US,	76,380	new	cases	of	melanoma	are	estimated	this	year.4

The	various	findings	of	recent	years	through	studies	of	the	
tumor microenvironment already cause changes in the therapeutic 
approach and raise hopes for better management of patients with 
melanoma,	especially	those	in	the	more	advanced	stages	of	the	dis-
ease. The approval of seven new drugs for metastatic melanoma by 
the	FDA	between	2011	and	2014	 is	 impressive.	The	entry	of	 these	
drugs	 into	 the	market	 is	 certainly	 the	 result	of	numerous	projects	
both	in	the	basic	area	of	research,	with	the	discovery	of	molecular	
aspects	of	melanoma,	and	in	clinical	trials	in	which	the	safety	and	
efficacy	of	these	drugs	have	been	proven.	These	are:	Vemurafenib,	
Dabrafenib	and	Trametinib,	which	are	inhibitors	of	kinases	used	in	
patients	 with	 a	 BRAFV600E	mutation;	 Ipilimumab	 (anti-CTLA4),	
Pembrolizumab	 (anti-PD-1)	 and	 Nivolumab	 (anti-PD-1),	 which	
are	monoclonal	antibodies	that	stimulate	the	immune	system;	and	

Peginterferon	alfa-2b,	which	is	an	antiproliferative	cytokine	used	as	
adjuvant	therapy.

Tumors	 sometimes	 express,	 at	 a	 certain	 stage	 of	 their	 de-
velopment,	anomalous	proteins	that	may	be	targets	for	diagnostic	
methods and therapeutic interventions. Immunotherapy against 
cancer	is	considered	a	promise	of	effective	and	specific	treatment	for	
this disease and has been addressed to date with passive antibody 
transfer,	adoptive	transfer	of	T	cells	and	therapeutic	vacines.5

In	this	article,	we	review	the	molecular	basis	of	these	new	
treatments for metastatic melanoma and also other molecular dis-
coveries,	 such	as	 the	so-called	Cancer-Testis	 (CT)	antigens,	 still	 in	
clinical trials for their use in vaccines. 

ANTITUMORAL RESPONSE AND TUMOR-INFILTRATING 
LYMPHOCYTES (TIL)  

In	 the	event	of	 the	onset	and	development	of	 tumors,	 the	
immune system is exposed to numerous previously unseen anti-
gens	 that	 are	 derived	 from	genetic	 abnormalities.	 In	 this	 context,	
the	immune	system	can	recognize	and	eliminate	some	tumors	at	an	
early stage of their development. The adaptive immune system ap-
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pears	to	be	of	fundamental	importance	in	the	antitumor	response,	
which is triggered by activation of a wide range of diverse and high-
ly	specific	receptors	on	T	and	B	cells.	

An	effective	immune	response	begins	when	the	T	or	B	cell	
recognizes	the	tumor	antigen	in	a	pro-stimulatory	context	and	un-
dergoes activation and proliferation. B cells have as receptor a sur-
face	 IgM	 immunoglobulin	 and	are	 able	 to	 recognize	 soluble	 anti-
gens,	bind	to	them	and	differentiate	into	plasmocytes,	which	secrete	
large	amounts	of	highly	specific	antibodies.	Traditional	T	cells	(al-
pha-beta	receptor)	recognize	antigens	in	the	form	of	small	peptides,	
presented through MHC molecules on the surface of antigen-pre-
senting cells and tumor cells. The T lymphocyte receptor is associ-
ated	with	the	CD3	surface	molecule	that	is	a	marker,	regardless	of	
whether	this	cell	is	helper,	cytotoxic	or	regulatory.

CD4+	T	cells	bind	to	antigens	presented	by	MHC	class	II	mole-
cules,	which	are	expressed	primarily	by	antigen-presenting	cells.	CD8+	
T cells bind to complexes formed by antigens and MHC class I mole-
cules,	which	are	present	in	all	nucleated	cells,	including	antigen-pre-
senting	cells.	CD4+	cells,	following	their	binding	to	antigen-presenting	
cells,	can	differentiate	into	many	types	of	effector	cells,	depending	on	
the cytokine combination of the microenvironment. One possibility is 
that	it	becomes	a	CD4+	helper	T	(Th)	cell	and,	as	the	name	says,	it	helps	
activated	B	cells,	NK	(natural	killer)	cells	and	cytotoxic	 lymphocytes	
(CD8+	T).	CD8+	T	 cells,	 after	being	activated	by	antigen-presenting	
cells,	 are	 responsible	 for	 exerting	 cytotoxic	 effects	directly	on	 tumor	
cells and therefore play a central role in the antitumor immune re-
sponse,	controlling	the	growth	and	spread	of	cancer.6-8

When	the	tissue	microenvironment	is	not	inflammatory,	the	
T	 cell	 can	differentiate	 into	 regulator	 (Treg),	which	 is	 important	 in	
inhibiting the immune system. Treg cells are a very interesting and 
promising target in immunotherapy for cancer because they are often 
present	in	the	tumor,	inhibiting	the	adaptive	and	innate	responses	of	
the host. Treg cells characteristically express the FoxP3 (transcription 
factor	 forkhead	 box	 protein	 3)	molecule,	which	 belongs	 to	 a	 large	
family	 of	 different	 transcription	 factors,	 whose	 function	would	 be	
primarily	regulatory	of	the	immune	system.	However,	CD8+	FoxP3+	
cells	(double	positive)	have	also	been	described,	whose	function	has	
been	cytotoxic	and	non-regulatory,	as	was	imagined. 9

The	presence	of	tumor-infiltrating	lymphocytes	(TIL)	in	mela-
noma has been associated with better prognosis in several studies and is 
interpreted as an indicator that the host is promoting a more effective im-
mune response against the tumor.10-18 However,	other	studies	have	failed	
to prove this association and the meaning of TIL remains controversial. 
Gooden	et	al.,	in	2011,	conducted	a	meta-analysis	on	the	prognostic	in-
fluence	of	TIL	on	cancers.19	The	presence	of	CD3+	and	CD8+	cells	had	a	
beneficial	effect	on	patient	survival,	whereas	FoxP3+	regulatory	cells	had	
no	association	with	overall	patient	survival.	When	CD8+/FoxP3+	ratio	
(effector/regulator)	was	higher,	the	association	was	even	greater.	How-
ever,	more	studies	are	needed	to	corroborate	these	findings.

NEW THERAPIES FOR METASTATIC MELANOMA AND THEIR  
MOLECULAR CHANGES

The	drugs	approved	by	the	FDA	for	metastatic	melanoma	
between	2011-2014	and	their	mechanism	of	action	are	summarized	
in table 1.

Target-therapy

Target therapies are drugs or other substances that block the 
growth	or	spread	of	a	cancer	by	interfering	with	specific	molecules	
(target	molecules)	that	are	involved	in	the	growth,	progression,	and	
spread of cancer.20 They differ from chemotherapy in several ways: 

-	 they	 act	 on	 specific	 molecules	 associated	 with	 cancer,	
while most standard chemotherapeutics act on all rapidly dividing 
cells,	whether	normal	or	cancerous.

- they are deliberately chosen or designed to interact with 
their	target,	while	most	chemotherapeutics	have	been	identified	be-
cause of their ability to kill cells.

-	they	are	often	cytostatic	(block	tumor	proliferation)	while	
standard	chemotherapy	agents	are	cytotoxic	(kill	the	tumor	cell).

Mutations	 in	 somatic	 oncogenes	 were	 identified	 in	 sub-
groups	of	patients	with	melanoma	(Table	2).	Among	them	all,	 the	
mutations	 in	 the	 pathway	 genes	 and	 the	 MAP	 kinase	 pathway	
transduction signals are prominent in the pathogenesis of cutaneous 
melanoma.	When	activated,	 this	mutation	promotes	proliferation,	
increased	 survival,	 and	 invasive	 power	 of	 tumor	 cells.	 The	main	
mutant	gene	of	this	pathway	is	BRAF.21	The	drugs,	when	competing	
with	this	mutation,	have	a	direct	antiproliferative	effect,	leading	to	
regression	or,	at	least,	non-proliferation	of	cancer.

Vemurafenib	 is	 an	 oral,	 highly	 selective	 and	 competitive	
drug	with	the	BRAFV600E	mutation,	which	was	approved	by	the	
FDA	in	2011	and	by	ANVISA	in	January	2012.	Used	at	the	dose	of	
960mg	orally	twice	daily,	it	is	the	first-line	of	treatment	for	patients	
with this mutation in metastatic melanoma.22 It can present several 
adverse	events,	such	as	arthralgia,	rash,	fatigue,	alopecia,	photosen-
sitivity,	squamous	cell	carcinomas	and	keratoacanthomas.

Dabrafenib is a selective and reversible inhibitor of the 
BRAFV600E	mutation.	It	was	approved	by	the	FDA	in	2013	and	by	
ANVISA	 in	 January	 2016.	 It	 is	 also	 administered	 orally	 at	 150mg	
dose twice daily. The most common adverse events are: hyperkera-
tosis,	headache,	pyrexia,	arthralgia	and	cutaneous	papillomas.23

Trametinib	is	a	small	molecule,	selective	inhibitor	of	MEK1	
and	MEK2	(BRAFV600E	and	V600K).	It	was	approved	by	the	FDA	

Table 1: Main drugs approved by the FDA between 2011 
and 2014 for the treatment of metastatic melanoma and 

their mechanisms of action 

Mechanisms of action Drug Site of action

Kinase	inhibitor	 Vemurafenib	 BRAFV600E

Kinase	inhibitor	 Dabrafenib	 BRAFV600E

Kinase	inhibitor	 Trametinib	 BRAFV600E;		
	 	 V600K

Anti-CTLA4	 Ipilimumab	 CD80	and	CD86

Anti-PD-1	 Pembrolizumab	 PD-L1	and	PD-L2

Anti-PD-1	 Nivolumab	 PD-L1	and	PD-L2

Antiproliferative	 Peginterferon	 Tumor	cells
 alfa 2b
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in	2013	but	it	has	not	yet	been	approved	by	ANVISA.	It	is	adminis-
tered	orally,	at	2mg	dose,	once	daily.	Rash,	fatigue,	diarrhea,	periph-
eral	edema,	blurred	vision,	chorioretinopathy	and	decreased	cardiac	
ejection	fraction	are	possible	adverse	events. 24

In	 addition	 to	 the	 adverse	 events,	 a	major	 obstacle	 to	 the	
treatment	with	these	drugs	is	the	occurrence	of	clinical	resistance,	
observed practically on a universal basis. Primary resistance (not 
being	 effective	 in	 the	 first	 cycle),	 observed	 in	 approximately	 15%	
of	 patients,	 is	 less	 frequent	 than	 secondary	 resistance,	 when	 the	
disease	progresses	after	having	had	an	initial	improvement,	which	
happens	in	the	majority	of	patients. 25

IMUNOTHERAPY
By	 inhibiting	 immune	 system	 checkpoints,	 immunothera-

peutics	increase	or	stimulate	“de	novo”	the	antitumor	response	to	
kill	cancer	cells	rather	than	acting	directly	on	them,	as	do	chemo-
therapeutics and target therapies.

Anti-CTLA4 (Ipilimumab)

This	was	the	first	T-cell	receptor	to	be	targeted	in	the	clini-
cal	treatment	of	metastatic	melanoma.	It	was	approved	by	the	FDA	
in	2011	and	by	ANVISA	in	July	2012.	Ipilimumab	is	a	monoclonal	
antibody intravenously administered at a dose of 3mg/kg every 
3	weeks,	 in	a	 total	of	4	doses	over	3	months.	The	role	of	CTLA4	
is to regulate the amplitude of T lymphocyte activation in the be-
ginning	of	the	process.	Thus,	it	uses	a	costimulation	receptor,	the	
CD28.26-28 Both share the same ligand CD80 and CD86 (also known 
as	B7.1	and	B7.2,	respectively).29-32	Although	the	exact	mechanism	
is	not	yet	known,	the	CTLA4	receptor,	when	activated,	blocks	the	
activation	of	T	lymphocytes.	It	seems	that	its	major	role	is	in	de-
creasing the activation of helper T lymphocytes and increasing the 
regulatory	action	of	 regulatory	T	 lymphocytes.	Therefore,	by	 in-
hibiting	 lymphocyte	blockade,	 the	 immune	 system	 is	 stimulated	
to	fight	the	tumor.

More	impressive	than	the	benefit	in	the	mean	survival	of	pa-
tients was the maintenance of the therapeutic effects for more than 2 
years	in	18%	of	the	cases,	even	with	the	suspension	of	the	treatment.	
This would make us suppose that there could be a re-education of 
the	immune	system,	which	would	keep	the	tumor	under	control. 33

The	most	important	adverse	events	are	autoimmune,	such	
as	colitis,	hepatitis,	 skin	rash,	pneumonitis,	neuritis,	endocrinopa-
thies and ocular problems.33-37

Anti-PD-1 

The	first	PD-1	 inhibitor	approved	by	 the	FDA	 in	2014	was	
Pembrolizumab	(10mg/kg	administered	intravenously	every	2	or	3	
weeks).	Then,	 in	 the	same	year,	Nivolumab	(3mg/kg	administered	
intravenously	every	2	weeks)	was	launched.	In	Brazil,	ANVISA ap-
proved	Nivolumab	in	April	2016,	and	Pembrolizumab	was	recently	
registered.	Adverse	events	are	less	intense	than	those	caused	by	Ipili-
mumab	and,	in	order	of	frequency,	are:	fatigue,	diarrhea,	rash,	muscle	
pain,	pruritus	and	nausea.	PD-1	axis	appears	to	have	an	impact	on	
the	effector	(peripheral)	and,	therefore,	later	phase	of	the	immune	re-
sponse.	PD-1	is	activated	in	T	cells	in	response	to	chronic	infections,	
limiting the risk of autoimmunity.38,39 PD-1 ligands are two: PD-L1 
and	PD-L2,	which	can	be	expressed	by	tumor	cells,	as	well	as	other	
cells	of	the	hematopoietic	or	non-hematopoietic	lineages.	Inflamma-
tory	cytokines,	such	as	gamma	interferon,	may	induce	the	expression	
of PD-L1 and PD-L2.40 PD-1,	when	binding	to	its	ligands,	sends	an	in-
hibitory	signal	to	the	T	cell.	Over	time,	this	pathway	can	lead	to	T-cell	
anergy and blockage of the antitumor response. The expression of the 
PD-1 ligands by the tumor ends up being a mechanism of evasion of 
the immune response within the tumor microenvironment.38

The adverse events of both antibodies in this group are very 
similar	to	those	of	Ipilimumab,	but	pneumonitis	appears	to	be	more	
prevalent than colitis in anti-PD-1 drugs.41

Anti-PD-L1

Although	not	yet	approved	by	the	FDA,	this	form	of	immu-
notherapy has at least 3 compounds under study aiming at blocking 
PD-1	axis	by	inhibiting	PD-1,	which	is	one	of	 its	 ligands.	Initially,	
melanomas,	in	addition	to	ovarian	and	lung	cancers,	were	reported	
to have a high level of PD-L1 expression in their tumor cells.42-44 Lat-
er,	studies	with	many	other	cancers	also	demonstrated	its	presence.40 
There appear to be a strong correlation between the expression of 
PD-L1	on	the	surface	of	 the	tumor	cell	with	the	tumor-infiltrating	
lymphocytes and the expression of gamma interferon intratumor. 
This correlation was not only seen with tumors but also at a regional 
level,	where	 regions	with	more	 infiltrates	were	also	 the	ones	 that	
most expressed PD-L1 in the tumor. 45

The	other	PD-1	ligand,	PD-L2,	is	highly	expressed	in	certain	
B-cell	lymphomas,	such	as	primary	mediastinal	B-cell	lymphoma,	fol-
licular	B-cell	 lymphoma,	and	Hodgkin	lymphoma.46	An	anti-PD-L1	
antibody blocks the interaction between PD-L1 and CD80 and be-
tween	PD-1	and	PD-L1,	but	does	not	prevent	PD-1	from	binding	to	
PD-L2	(something	that	would	only	occur	with	anti-	PD-1	antibodies).	
Thus,	 according	 to	 the	dominant	 interaction	 in	 a	particular	 cancer,	
we	could	choose	one	or	the	other	antibody,	or	even	both	(Figure	1). 36

ANTIPROLIFERATIC CYTOKINES: PEGINTERFERON ALFA 2 B
Interferon,	 as	 a	 single	 agent,	 showed	 only	 minor	 antitu-

mor activity. By modifying the pharmacokinetics of IFN-alpha 2b 
by	adding	to	 the	12	kDa	polyethylene	glycol	chain,	 the	 interferon	
molecule is protected from proteolytic breakdown and an increase 
in half-life occurs. 

An	European	clinical	trial	in	patients	with	stage	III	melano-
ma found that the best results occurred in the subgroup with micro-
scopic involvement of the lymph nodes and with ulcerated tumors. 

Table 2: Oncogenes related to different types of 
melanoma to date 

Type of melanoma Common genetic mutations

Cutaneous	 BRAF	50%	(80%	V600E,	16%	V600K,	
	 3%	V600G/R)
	 NRAS	20%

Acral	/	Mucous	 c-KIT	10%,	BRAF/NRAS	<10%

Uveal	 GNAQ	45%,	GNA11	60%	<10%
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It	was	approved	by	the	FDA	in	2011	and	it	is	administered	subcuta-
neously at a dose of 6mg/kg/week	for	8	weeks,	and	then	reduced	to	
a dose of 3mg/kg/week up to a maximum of 252 weeks. There was 
no	improvement	in	overall	survival,	but	only	in	relapse	free	survival	
(RFS).	The	most	common	adverse	events	are:	leukopenia	(reversible	
with	 suspension),	 fatigue,	 increased	AST	and	ALT,	pyrexia,	head-
ache,	myalgia,	tremor	and	injection	site	reactions.47

Cancer-Testis Antigens

Identification	of	a	significant	number	of	tumor	antigens	has	
become possible since 1990 due to the establishment of in vitro autol-
ogous	systems	and	the	development	of	methodologies	such	as	“T	cell	
epitope	cloning”	and	SEREX	(“Serological	identification	of	recombi-
nant	antigens	expressed	in	cDNA	Libraries	of	human	tumors”).	Such	
methodologies allow the screening of proteins expressed by tumor 
cells capable of inducing a humoral and cellular immune response in 
cancer patients. Tumor antigens known to date can be grouped into 5 
major	categories:	differentiation	antigens,	antigens	corresponding	to	
mutated	proteins,	overexpressed	or	amplified	antigens,	antigens	of	
viral	origin,	and	Cancer-Testis	(CT)	antigens.	48

CT	antigens	are	generally	encoded	by	genes	on	the	X	chro-
mosome and have as their main characteristic their restricted ex-
pression	 in	 germ	 cells	 of	 the	 adult	 testis,	 fetal	 ovary	 and	 tropho-
blast,	among	normal	tissues,	and	aberrant	expression	in	tumors	of	
different histological types.49-51	To	date,	more	 than	90	CT	antigens	
are	known,	grouped	 into	approximately	40	gene	 families.	 Several	
monoclonal antibodies for in situ detection of these antigens have 
been developed in recent years. 52

CT antigens are capable of inducing a humoral and cellular 
immune	response	in	cancer	patients	and,	because	of	this	immunoge-
nicity	and	the	restricted	pattern	of	expression	in	normal	tissues,	are	
considered ideal candidates for the development of therapeutic vac-
cines	against	cancer.	This	is	because	testis	cells	do	not	express	HLA	
class I molecules and thus do not have antigens for cytotoxic T lym-
phocytes.	This	characteristic,	added	to	the	physical	blockade	imposed	
by	the	hematopoietic	barrier,	which	prevents	the	passage	of	antibod-
ies	to	the	testis,	makes	it	an	immunoprivileged,	i.e.,	immunological-
ly	protected	 tissue.	Thus,	 at	first,	 vaccines	 targeting	 these	 antigens	
should not trigger immune response against the expressed protein in 
the	testis,	ensuring	that	only	the	tumor	cells	are	destroyed.53-55

Antigen NY-ESO-1

The	NY-ESO-1	antigen	is	one	of	the	most	well	characterized	
CT antigens in terms of expression pattern and immunogenicity. It 
belongs to the Cancer-Testis CT6 antigen family (it was thus named 
because	it	was	identified	in	New	York	[NY],	at	the	Ludwig	Institute	
for	Cancer	Research	in	1997,	in	a	patient	with	ESO,	i.e.,	esophagus	
cancer).52	The	number	1	stands	for	the	fact	that	it	was	the	first	dis-
covered	member	of	a	new	family.	The	antigen	was	identified	by	the	
SEREX	technique.	In	this	methodology,	a	protein	expression	library	
produced	from	cDNA	from	an	esophageal	tumor	was	screened	with	
autologous	serum	from	patients,	allowing	the	identification	of	anti-
gens	recognized	by	the	humoral	immune	system.48 In the following 
year,	 Jager	 et	 al.	were	 able	 to	 isolate	CD8	 cells	 from	a	melanoma	
patient	in	who	they	specifically	recognized	the	NY-ESO-1	antigen. 56

The	main	product	of	NY-ESO-1	gene	coding	 is	a	180	ami-
no	acid	protein,	with	a	N-terminal	glycine	rich	and	extremely	hy-
drophobic	C-terminal	region,	so	insoluble	that	it	could	be	confused	
with	a	 transmembrane	domain,	which	 there	 is	no	evidence.48 The 
antigen has mainly cytoplasmic expression.

Little is known about its function and its involvement in the 
tumor genesis. This lack of information is due to the fact that there 
are	no	corresponding	genes	in	model	organisms,	such	as	drosophila	
and	rodents,	which	makes	 it	 impossible	 to	perform	knockout	tests.	
CT	antigens	are	mostly	exclusive	to	primates,	making	it	difficult	to	
conduct pre-clinical trials of therapeutic vaccines in animal models.57

In	normal	human	tissues,	the	expression	of	NY-ESO-1	is	re-
stricted to spermatogonia of the adult testis and gradually decreas-
es with maturation and differentiation of germ cells. It is detected 
in	20%	to	30%	of	 lung,	esophagus,	 liver,	stomach,	prostate,	ovary,	
bladder	and	melanoma	tumors	(see	below).43,58-63	Although	rare,	but	
very	aggressive,	synovial	sarcoma	presents	about	80%	positivity	for	 
NY-ESO-1,	with	an	intense	and	homogeneous	distribution	through-
out the tumor.64	In	myxoid	and	round	cell	liposarcomas,	its	expres-
sion is around 90%.65	However,	its	frequency	is	low	in	colorectal	tu-
mors,	pancreas	tumors,	kidney	tumors	and	lymphomas.66-69

Antigen NY-ESO-1 in melanoma

The analysis of the molecular aspects of melanoma has 
assumed increasing importance for the understanding of its vari-
ous	subtypes,	aiming	at	a	more	specific	treatment	for	the	different	
phenotypes,	and	at	a	better	outcome.	Regarding	the	analysis	of	NY-
ESO-1	in	benign	melanocytic	tumors,	two	studies	were	conducted	
with	19	and	20	nevi	each,	and	 in	none	of	 them	there	was	expres-
sion	of	this	antigen,	whether	dysplastic,	dermal,	Spitz,	junctional	or	
compound nevi.70,71	It	was	postulated	by	the	authors	that	NY-ESO-1	
could aid in the differential diagnosis between benign nevi and mel-
anomas. 

In	a	recent	study,	only	an	in	situ	melanoma	expressed	the	
NY-ESO-1	protein	(1/10)	and	the	melanomas	in	the	radial	growth	
phase	were	 all	 negative	 for	 the	 antigen	 (0/11).	 The	 frequency	 of	
NY-ESO-1	 in	 melanomas	 in	 the	 vertical	 growth	 phase	 was	 24%	
(16/68).71	Goydos	et	al.	published,	in	2001,	a	study	in	which	52	mela-
nomas	were	analyzed,	20	of	them	were	primary,	22	were	locoregion-
al	metastases,	 and	 10	were	distant	metastases	 for	 the	presence	of	
NY-ESO-1	by	the	PCR	method.72	Overall,	33%	(17/52)	of	melanomas	

FIgure 1: Illustration with the main points of action of drugs for the 
treatment of metastatic melanoma and their sites of action 



Number / type of melanoma Frequency of NY-ESO-1 Diagnostic method Associations found (p<0.05) Authors 

52/20	primary,		 33%	 PCR	 	 Goydos	et	al.,	2001
22 locoregional 
metastases and 
10 distant metastases    

251	primary	and	 46%	in	general	 IHC	 >	Breslow	 Barrow	et	al.,	2006
335 metastatic
348	primary	 37%	 IHC	 >	Breslow	 Svobodova	et	al.,	2011
	 	 	 <	RFS	
61	primary	 13%	 IHC	 >	Breslow	 Velasquez	et	al.,	2007
63 metastatic 32%   

89 primary 19% IHC > Breslow
	 	 	 <	sup.	ext.
	 	 	 <	CD3+	 Giavina-Bianchi	et	al.,		
    2015
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were	antigen	positive,	most	of	them	in	locoregional	and	distant	me-
tastases.	In	2006,	Barrow	et	al.	published	a	study	of	586	melanoma	
samples from 426 individuals without previous selection and the 
immunohistochemical	test	was	positive	in	46%	of	cases,	regardless	
of the disease stage.73	In	2007,	Velasquez	et	al.	found	13%	positivity	
in a study with 61 primary melanomas and 32% in 63 metastatic 
melanomas,	 using	 the	 immunohistochemical	 test.74	An	Australian	
study	with	321	patients	identified	the	NY-ESO-1	protein	in	37%	of	
cutaneous melanomas in stages I and II using the immunohisto-
chemistry	technique	for	their	detection.75	Differences	in	the	frequen-
cy	of	NY-ESO-1	among	the	findings	of	the	different	studies	may	be	
due	not	only	to	the	stage	of	melanoma	(primary	x	metastatic)	but	
also	to	the	method	used	(PCR	x	immunohistochemistry)	and	to	the	
cut-off used to consider the tumor as positive or negative. Table 3 
summarizes	the	findings	regarding	the	expression	of	NY-ESO-1	in	
melanoma until the present.

This	 expression	 seems	 to	 be	 more	 frequent	 in	 tumors	 of	
more	advanced	stages,	associated	to	the	progression	of	melanocytic	
tumors.71	It	is	not	possible,	however,	to	determine	if	antigen	expres-
sion	causes	melanoma	to	progress	or	if	the	tumor,	when	progress-
ing,	starts	to	presenting	new	antigens,	including	NY-ESO-1.	

As	 for	 the	distribution	of	 the	antigen	 in	melanoma	tumor	
cells,	there	is	no	concordance	between	the	studies	in	the	literature.	
Barrow	et	 al.,	 in	2006,	 73 found that the complete pattern was the 
rarest and the regional pattern was the most common in primary 
tumors.	Velasquez	et	al.,	 in	2007,	 74 found 50% of scattered distri-
bution,	 13%	of	 regional	 and	 37%	of	 complete	distribution	 among	
NY-ESO-1	 positive.	Giavina-Bianchi	 et	 al.,	 in	 2015,	 observed	 47%	
of	regional	distribution,	35%	of	complete	and	18%	of	scattered	dis-
tribution.	 This	demonstrates	 that	 the	 expression	of	 the	NY-ESO-1	
antigen	is	quite	heterogeneous	among	patients,	in	the	same	patient	
at	different	stages	(primary	x	metastasis)	and	even	within	the	same	
tumor	 sample.	 It	 is	 not	 clear	why	 this	 occurs,	 but	 a	plausible	 ex-
planation would be the fact that antigen expression can only occur 

from a particular stage of the tumor or can be disrupted at any given 
time,	which	could	explain	such	disparate	patterns	of	distribution.	
The	percentage	of	melanoma	cells	expressing	NY-ESO-1	also	varied	
greatly	in	the	sample	studied:	an	equal	number	of	cases	(41%)	ex-
pressing	the	protein	in	a	small	percentage	(2%	to	20%)	and	a	high	
percentage	(60%)	of	 tumor	cells,	and	only	18%	of	 the	 tumors	pre-
senting an intermediate percentage between 21-60%. This fact fur-
ther	corroborates	 the	observation	above	 the	heterogenicity	of	NY-
ESO-1 expression in primary skin melanomas.

Although	women	do	not	display	any	normal	tissue	express-
ing	NY-ESO-1	antigen,	unlike	men	expressing	it	in	the	testis,	there	
is no difference in protein expression in tumors between the sexes.57 
There	was	no	significant	association	between	NY-ESO-1	and	age	at	
diagnosis of primary melanoma or skin phototype either at the site 
of	tumor	onset,	according	to	two	studies	that	attempted	to	correlate	
these variables.71,75

In	the	analysis	of	the	histological	type,	the	superficial	exten-
sive	type	was	negatively	associated	with	the	presence	of	NY-ESO-1	
when	 compared	with	 other	 histological	 types	 together	 (p<0.02).71 
Another	 study,	 published	 in	 2011,	 found	 no	 association	 between	
these two variables.75 Emerging knowledge of genomic differences 
between	melanoma	 subtypes,	 with	 the	 extensive	 superficial	 type	
most	often	harboring	the	BRAFV600E	mutation	compared	with	the	
other	melanoma	subtypes,	is	interesting	in	this	context.

There is an association between Breslow index and  
NY-ESO-1	 expression	 in	 primary	 invasive	 skin	 melanomas	 (p	 =	
0.007).71	Other	 similar	 results	have	been	published.	A	 study	 evalu-
ated 251 primary melanomas and showed increased expression of 
NY-ESO-1	 in	 the	 intermediate	 group	 between	 1.1-4.0mm	 thickness	
compared	with	the	thinner	ones,	less	than	1.1mm.73	In	another	study,	
examining	 61	 primary	 skin	melanomas,	 the	mean	 thickness	 of	 the	
positive tumors was 4.7mm versus 1.53mm in the negative.74 More 
recently,	 in	 2011,	 a	 survey	of	 321	melanomas	 showed	a	greater	 ex-
pression	of	NY-ESO-1	antigen	with	increased	melanoma	thickness.76

Table 3: Main findings regarding NY-ESO-1 in cutaneous melanoma

IHC	=	Immunohistochemistry;	RFS	=	relapse	free	survival;	sup.	ext.	=	Superficial	extensive	histological	type
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When	 analyzing	 the	 presence	 of	 ulceration	 in	 the	 tumor	
in	 relation	 to	 the	 positivity	 of	 the	NY-ESO-1	protein,	 two	 studies	
evidenced	a	tendency	to	positive	association,	but	there	was	no	sta-
tistical	 significance.71,75 The number of mitoses in melanoma was 
not	associated	with	the	presence	of	NY-ESO-1	in	the	only	study	in	
which it was tested.

Although	 investigations	 indicate	 that	 the	presence	of	NY-
ESO-1	 is	 associated	with	 thicker	 tumors,	 and	 these	 are	more	 fre-
quently	 causing	 metastasis,	 there	 was	 no	 statistical	 difference	 in	
sentinel lymph node status or in the development of metastases of 
patients in relation to the presence of the antigen.71,75

As	for	disease-specific	survival	of	patients,	most	studies	have	
associated the presence of the expression of the Cancer-Testis antigens 
to	a	worse	prognosis	in	a	variety	of	cancers,	such	as	neuroblastoma,	
ovarian	cancer,	breast	cancer,	multiple	myeloma,	and	others.77-80 In mel-
anomas,	some	studies	have	demonstrated	the	same	association,	72-74 but 
others did not show statistical difference between the groups.71,75

 

Antigen NY-ESO-1 and the immune response

The	NY-ESO-1	antigen	is	the	most	immunogenic	of	the	Can-
cer-Testis antigens known to date. Humoral and cellular responses 
with CD4 and CD8 lymphocytes are observed in approximately 5% 
to 15% of patients with different types of tumors.81,82	However,	when	
analyzing	patients	with	NY-ESO-1	positive	tumors,	this	frequency	
rises to 50%.83

The	humoral	response	to	NY-ESO-1	is	diverse	in	relation	to	
the	 class	 of	 immunoglobulin	 synthesized,	 being	 IgG1,	 IgG2,	 IgG3	
and/or	 IgG4,	which	 are	 frequently	 detected	 simultaneously	 in	 the	
patients	serum,	and	the	IgG1	isotype	is	the	most	frequent	of	them.57 
Titers	against	NY-ESO-1	can	be	very	high,	being	detected	at	a	dilu-
tion	of	1/1,000,000	in	the	ELISA,	although	most	are	between	1/6,400	
and	1/100,000.	No	in	vivo	function	for	these	antibodies	has	yet	been	
demonstrated,	as	we	know	that	their	targets	are	not	accessible,	since	
the	expression	of	NY-ESO-1	in	tumor	cells	is	cytoplasmic.	They	could	
be involved in assisting the initiation of the immune response by the 
formation of immunocomplexes with antigens released by necrotic or 
apoptotic tumor cells.84,85	It has also been observed that by removing 
the	tumor	by	surgery,	there	is	often	a	drop	in	antibody	titers.86

It	is	clear	that	the	expression	of	the	NY-ESO-1	protein	is	not	
independently associated with the prognosis and that the tumor 
immunological microenvironment is a determining factor in the 
progression	and	evolution	of	the	disease.	Figures	2,	3	and	4	outline	
the	classification	of	tumor-infiltrating	lymphocytes	(TIL),	which	is	
becoming increasingly important in the study of cancers.

Recently,	 one	 study	 concluded	 that	 high-grade	 tumor-in-
filtrating	 lymphocytes	 (brisk)	 in	 primary	melanoma	 is	 associated	
with a lower risk of death regardless of the tumor characteristics 
that	are	currently	used	by	the	American	Joint	Committee	on	Cancer	
(AJCC).87	In	other	studies,	the	presence	of	TIL	in	melanoma	gave	pa-
tients better prognosis.10	The	type	of	tumor-infiltrating	lymphocyte	
in melanomas in the vertical growth phase showed no association 
with	the	presence	of	NY-ESO-1.	Non-brisk	TIL	tumors	were	the	ones	
that	most	commonly	presented	NY-ESO-1	(14/47),	followed	by	tu-
mors	with	brisk	(TIL	1/13)	and,	finally,	absent	TIL	(1/8).71 Another	
study also reported a heterogeneous association between TIL type 

and	77	NYO-ESO-1	positive	melanomas:	57%	had	absent	TIL;	38%,	
non-	 brisk	TIL;	 and	 5%,	 brisk	TIL.	 Both	 studies	 show	 that	 tumor	
expression	of	NY-ESO-1	does	not	necessarily	guarantee	an	effective	
immune	 response,	 which,	 perhaps,	 contributes	 to	 the	 absence	 of	
correlation with patient survival.

The correlation between local immune response in the pri-
mary	tumor	and	the	presence	of	NY-ESO-1	was	also	analyzed.	The	
results showed a negative association between the antigen and the 
presence	of	CD3+	cells	in	TIL	(p	=	0.017).	In	NY-ESO-1	positive	mel-
anomas,	not	only	there	were	fewer	CD3+	cells	in	TIL,	but	they	were	
isolated	(p	=	0.009)	or	in	small	groups	of	2	to	5	cells	(p	=	0.0125),	con-
trasting	with	negative	NY-ESO-1	tumors,	which	presented	arrange-
ments	with	 large	groups	of	 6	or	more	CD3+	cells	 in	 the	 infiltrate	 
(p	=	0.0001).71	Contrary	to	expectations,	the	presence	of	the	antigen	
did	not	result	in	a	greater	influx	of	CD3+	lymphocytes	in	the	tumor.

Several	articles	show	association	of	CD8+FoxP3-	cells	in	TIL	
with a better prognosis.12,19,88	CD8-FoxP3+	cells	do	not	correlate	with	

FIgure 2:	Schematic	illustration	of	the	brisk	tumor-infiltrating	lym-
phocytes  
________
TIL is classified as “brisk” when the infiltrate around the vertical component of the 
tumor is continuous and consists of 4 or more rows of lymphocytes (left) or when it is 
located in large numbers, in close contact with the tumor cells (right)

FIgure 3:	Schematic	illustration	of	non-brisk	tumor-infiltrating	lym-
phocytes		(TIL)		
________
TIL is classified as “non-brisk” when the infiltration around the vertical component 
of the tumor is discontinuous or consists of less than 4 rows of lymphocytes (left) or 
when it is located in foci within the tumor, also in close contact with the tumor cells 
(right)



survival in the literature, whereas CD8+/FoxP3+ ratio do, but they 
were analyzed only in a small number of cases.19,89 Giavina-Bian-
chi et al. found no association between the number of CD8+FoxP3-, 
CD8-FoxP3+ and CD8+FoxP3+ cells (double positive) in TIL and the 
expression of NY-ESO-1 in melanomas. 

Immunological markers, such as the presence of circulating T 
cells specific for the NY-ESO-1 antigen, may be useful as a prognos-
tic index of patients in the long term and also serve to monitor the 
response to immunotherapeutics.90 In 2008, Hunder et al. published 
a case report of refractory metastatic melanoma treated with autol-
ogous CD4+ cells stimulated in vitro with the NY-ESO-1 antigen, 
which resulted in complete tumor regression.91 In 2011, Robbins et 
al. observed regression of positive NY-ESO-1 metastatic melanomas 
treated with genetically modified lymphocytes to react to NY-ESO-1.92 

In vitro studies have shown that there is tumor regression associated 
with specific immunity against NY-ESO-1, which correlated with a 
better prognosis for patients in clinical studies.58,60-62,64,93

NY-ESO-1 is considered the most promising antigen for 
the development of therapeutic vaccines. Many clinical trials using 
different formulations of NY-ESO-1 antigen (peptides, recombinant 
protein, bacterial and viral vectors associated with the use of differ-
ent adjuvants) have been and are currently underway.94-99

In these trials, one of the priorities has been the monitoring 
of patients’ immune responses following immunizations. This im-
munological monitoring allows the comparison between the differ-
ent assays and the identification of vaccine formulations and immu-
nization strategies more effective and able to induce an integrated 
humoral and cellular response.100

A double-blind, randomized, placebo-controlled clinical tri-
al used the recombinant NY-ESO-1 protein in conjunction with the 
ISCOMATRIX adjuvant (lipid/saponin-based encapsulating parti-
cles) for the immunization of patients with melanoma and induced 
immune response in all patients immunized with NY-ESO-1/ISCO-
MATRIX.97-99 By using reinforcements with repeated injections of 
recombinant Fowlpox virus encoded with NY-ESO-1 in its entirety, 
the results obtained were even better.101 Other research has demon-
strated effective inhibition of tumorigenesis and melanoma growth 
by using a novel NY-ESO-1 based vaccine and an aluminum-poly-
saccharide-HH2 adjuvant.102 Finally, a Brazilian study that promoted 
the blockade of CTLA4 and effected the vaccination with attenuated 
protozoa of Trypanosoma cruzi, expressing NY-ESO-1, was able to in-
duce both the effector function of CD8+ lymphocytes and memory. 103

CONCLUSIONS
We are living one of the most exciting periods in the study 

and development of drugs for metastatic melanoma. Seven new 
drugs have been approved by the FDA from 2011 to 2014 and others 
are in the process of being approved. The target therapies proved 
that metastatic melanoma regression was possible in many situa-
tions, but not lasting. On the other hand, inhibitors of the immune 
system checkpoints emerged as a new modality of treatment that, 
for a subgroup of patients, brought lasting clinical responses, an un-
precedented fact. Toxicities secondary to drugs exist, but are man-
ageable in most cases. Many combined or subsequent regimens of 
drugs are being conducted to see if there is increased benefit and/or 
decreased (or increased) adverse events.

A further range of options is opened with the discovery and 
production of vaccines from the Cancer-Testis antigens. The NY-
ESO-1 antigen appears to be the most promising of them, with sev-
eral studies and ongoing clinical trials. Finally, it is very important 
that we, dermatologists, know what is new in this area and that we 
also do not abstain from this fight against metastatic melanoma, in 
addition to the early diagnosis that already fits us.  q
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Questionss

 1. Regarding melanoma, it is CORRECT to state that:
	 A.	 mortality	is	increasing	in	white	skin	patients
 B.  incidence is declining
	 	C.	 	in	Brazil,	it	is	estimated	that	more	than	50	thousand	cases	

will be diagnosed in 2016 
  D.  US data for 2016 estimate fewer new cases in that country 

than	in	Brazil	

2.   Mark the drug that is NOT on the list of drugs recently appro-
ved by the FDA (between 2011 and 2014):

	 A.		 Vemurafenib
 B.  Ipilimumab
	 C.		 Dacarbazine
 D.  Nivolumab 

3.  Regarding the immune system, it is CORRECT to state that:
	 A.		 	CD4+	 T	 cells	 bind	 to	 antigens	 presented	 by	 antigen- 

presenting cells through MHC class I molecules
	 B.		 	CD8+	T	cells	bind	to	antigens	presented	by	antigen-pre-

senting cells through MHC class II molecules
	 C.		 NK	(natural	killer)	cells	are	a	type	of	regulatory	T	cell
	 D.		 CD4+	T	cells	can	differentiate	into	helper	T	cells

4.   In relation to tumor infiltrating lymphocyte and the prognosis 
of cancer patients, we can state that:

	 A.		 	the	presence	of	CD3+	cells	in	TIL	does	not	confer	longer	
patient survival

	 B.		 	the	presence	 of	CD8+	 cells	 in	TIL	 confer	 longer	patient	
survival

	 C.		 	the	presence	of	FoxP3+	cells	in	TIL	confer	shorter	patient	 
survival

	 D.		 	the	higher	the	CD8+/FoxP3+	ratio	in	TIL,	the	shorter	the	
patient’s	survival	

5.  Mark the RIGHT alternative in relation to target therapies:
	 A.		 they	act	on	nonspecific	cancer	molecules
 B.  they are designed or chosen to interact with a target
 C.  they are similar to standard chemotherapy
 D.  they are cytotoxic 

6.   Mark the CORRECT alternative for the most common genetic 
mutations associated with various types of melanomas:

	 A.		 acral	-	GNA11
	 B.		 uveal	-	NRAS
 C.  mucosal - c-KIT
 D.  cutaneous - c-KIT

7.  Mark the CORRECT alternative in relation to Vemurafenib:
	 A.		 	it	is	first-line	therapy	for	metastatic	melanoma	with	BRA-

FV600K	mutation
 B.  it has no cutaneous adverse events
 C.  secondary drug resistance is a rare event
 D.  oral medication used twice daily 

8.  Mark the CORRECT alternative in relation to Dabrafenib:
	 A.		 	it	is	first-line	therapy	line	for	metastatic	melanoma	with	

BRAF	mutation
	 B.		 	it	is	reversible	and	selective	inhibitor	for	BRAFV600E	mu-

tation
 C.  it has no cutaneous adverse events
 D.  secondary drug resistance is a rare event

9.  Mark the CORRECT alternative in relation to Trametinib:
	 A.		 	it	is	used	in	the	treatment	for	metastatic	melanoma	with	

BRAFV600K	and	V600E	mutation
	 B.		 it	was	approved	by	ANVISA	in	2012
 C.  secondary drug resistance is a rare event
 D.  oral medication used twice daily 

10.  Mark  the CORRECT alternative in relation to Ipilimumab:
	 A.		 	it	 blocks	 the	 T	 lymphocyte	 CTLA4	 receptor	 and,	 in	 so	

doing,	 stimulates	 the	 patient’s	 immune	 system	 to	 fight	
melanoma

	 B.		 	it	is	an	oral	monoclonal	antibody	approved	by	ANVISA	
in 2012

 C.   a large proportion of treated individuals presented a pro-
longed	response,	with	more	than	2	years	of	survival

	 D.		 the	adverse	events	are,	in	general,	neutropenia	cases

11.  Mark the CORRECT alternative in relation to anti-PD-1  
 drugs:
	 A.		 only	Pembrolizumab	has	been	released	so	far	by	ANVISA
 B.   the PD-1 axis has a stimulatory role of autoimmunity in 

the healthy individual
 C.  adverse events are more severe than those of Ipilimumab
 D.  Nivolumab is one of the representatives of this group

12.   Mark the CORRECT alternative in relation to anti-PD-L1  
drugs:

	 	A.		 	melanoma	tumor	cells	and	ovarian	cancer	may	have	high	
PD-L2 expression

 B.  tumor cells from B-cell lymphomas can express PD-L1
 C.  these drugs do not prevent PD-1 from binding to PD-L2
	 D.		 3	compounds	have	recently	been	approved	by	the	FDA

13.   Mark the CORRECT alternative in relation to Peginterferon 
alfa 2b:

	 A.		 the	change	in	the	interferon	molecule	decreased	its	half-life
 B.  it is used intravenously once a week
 C.  patients studied had an increase in survival
	 D.		 	the	 subgroups	most	 benefited	 by	 the	 use	were	 patients	

with ulcerated melanoma and/or with lymph nodes with 
microscopic involvement

14.   Mark the CORRECT alternative in relation to the characteris-
tics of the Cancer-Testis antigens:

	 A.		 they	have		no	expression	in	normal	individuals
 B.  they do not induce humoral immune response
 C.  they have aberrant expression in various types of cancer
 D.  they have not been studied in cancer vaccines

15.  Mark the CORRECT alternative in relation to NY-ESO-1:
	 A.		 it	is	the	only	Cancer-Testis	antigen	discovered	to	date
 B.  it is uncommon in liposarcomas and synovial sarcoma
 C.  it has mainly cytoplasmic expression
	 D.		 it	is	not	detected	in	stomach,	lung	and	ovarian	cancers

16.   Mark the CORRECT alternative in relation to NY-ESO-1 anti-
gen and melanocytic tumors:

	 A.		 they	present	in	a	small	percentage	of	nevi
 B.   their expression is more common in metastatic melano-

mas than in primary ones
 C.  there is no expression in melanomas in situ
 D.   they are detected only by immunohistochemical exami-

nation
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17. Mark the CORRECT alternative in relation to NY-ESO-1  
 antigen and melanoma:
	 A.		 it	is	associated	with	the	Breslow	index
 B.  it presents homogeneous distribution in the tumor
	 C.		 it	is	associated	with	a	greater	number	of	CD3+	cells	in	TIL
 D.  it is associated with worse prognosis

18.   Mark the CORRECT alternative in relation to NY-ESO-1  
antigen and the melanoma immune response:

	 A.			 	NY-ESO-1	antigen	is	 the	 least	 immunogenic	of	 the	Can-
cer-Testis antigens

	 B.		 	patients	 present	 humoral,	 but	 non-cellular	 response	 to	
NY-ESO-1

	 C.		 	the	 function	 of	 the	 anti-NY-ESO-1	 antibodies	 in	 vivo	 is	
already well established

	 D.		 	when	removing	a	focus	of	metastasis	or	tumor,	the	titers	
of the antibodies fall

19.   In relation to tumor infiltrate lymphocyte (TIL), we can state 
that:

	 A.		 	the	non-brisk	type	consists	of	large	numbers	of	lympho-
cytes interacting directly with the tumor cells within the 
tumor and or making a continuous and thick margin (4 or 
more	rows)	around	the	tumor,	touching	its	cells	

 B.   the brisk type only means foci of lymphocytes interacting 
with tumor cells

 C.  the presence of TIL gives a better prognosis to the patient
 D.   absent type means complete absence of lymphocytes in the  

tumor

20.   Regarding the vaccines tested with NY-ESO-1, check the 
CORRECT alternative:

	 A.		 	the	association	of	repeated	reinforcements	with	Fowlpox	
virus	was	not	 superior	 to	 the	 isolated	use	 of	 the	NY-E-
SO-1/ISCOMATRIX	vaccine

	 B.		 	NY-ESO-1	antigen	seems	to	be	the	most	promising	for	the	
development of a vaccine among the Cancer-Testis anti-
gens

	 C.		 	use	of	the	adjuvant	HH-2	(polysaccharide	aluminum)	in	
the	NY-ESO-1	vaccine	showed	an	increase	in	melanoma	
growth

	 D.		 	the	attenuated	Trypanosoma	cruzi	protozoan	expressing	
NY-ESO-1	was	used	in	treatment	against	ovarian	cancer

Answer key
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1.B

2.D

3.B

4.C

5.D

6.D

7.B

8.D

9.A

10.D

11.D

12.C

13.C

14.B

15.A

16.C

17.B

18.C

19.C

20.D

Papers

Information for all members:  The EMC-D questionnaire 
is now available at the homepage of the Brazilian Annals of 
Dermatology: www.anaisdedermatologia.org.br. The dead-
line for completing the questionnaire is 30 days from the date 
of online publication.
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