REFERATE GENERALE

GENERAL REPORTS

BIOMARKERI PENTRU APRECIEREA PROGNOSTICULUI
IN MELANOMUL MALIGN (Partea I)

BIOMARKERS FOR PROGNOSTIC ASSESMENT
IN MALIGNANT MELANOMA (Part I)
M. ALECU* **, GABRIELA COMAN*, ANDREIA OANA COMAN, IONICA COSTACHE

RADULESCU*, MARIA ILINCA**, ROXANA DUMITRESCU*, MARIA GRIGORE*, ALINA
MUSETESCU*

Bucuresti

Rezumat

Evolutia imprevizibild a melanomului malign a impus
gasirea unor factori cu valoare de biomarkeri care sd fie
corelati foarte bine cu evolutia procesului tumoral., pentru
aprecierea prognosticului acestei afectiuni. Pe parcursul
ultimilor decenii s-au luat in consideratie numerosi
biomarkeri, respectiv structuri biologice mdsurabile pe baza
cdrora se apreciazd cel putin doud aspecte din evolutia
melanomului malign: durata de timp pand la aparitia
metastazelor, durata medie de viafd.

In studiul nostru ne-am propus evaluarea acestor
biomarkeri utilizafi in prezent de la fiecare nivel de expresie
urmdrindu-se corelatia care existd intre prezenta acestor
markeri si evolutia procesului tumoral, cu stabilirea valorii
prognostice pentru fiecare biomarker prezentat.

Prezentind aceste date studiul nostru urmdreste
stabilirea valorii prognostice a acestor factori de utilitate
clinicd imediatd dar si in perspectiva aparitiei unor noi
terapii imunologice sau Qenetice in melanomul malign.

Cuvinte cheie: melanom, biomarker, prognostic.

Summary

The unpredictable evolution of malignant melanoma
made necessary the finding of factors with biomarker value,
well correlated with tumor evolution process, for prognostic
assessment of the disease. In the latest decades numerous
biomarkers were considered respectively, biologically
measurable structures, on the basis of which at least two
aspects were assessed for malignant melanoma evolution:
period of time till metastases occurrence, medium life span.

In our study we aimed evaluation of these markers
starting with their level of expression : clinical level,
histological level, immunohistological level, serological
level and the genetic one.

There are presented the main biomarkers used, at
present, for each level of expression, considering the
correlation between these markers presence and tumor
process evolution, establishing the prognostic value for each
presented marker.

Our study aims to follow up the prognostic value
assessment of these factors, of clinic close utility but also in
the perspective of a new immunological or genetical
therapies in malignant melanoma.
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In sens larg biomarkerii sunt o serie de factori
care apar in cursul dezvoltdrii unui proces
patologic si sunt corelati cu evolutia acestui
proces.

In cazul biomarkerilor tumorali, acesti factori
reprezinta structuri biologice mdsurabile care
sunt corelate cu prezenta si progresia procesului
tumoral. Aceste structuri biologice, in marea
majoritate a cazurilor proteine, pot apartine atat
tumorii cat si organismului gazda [1].

Structurilor biologice aparute in cursul
proliferdrii tumorale li se poate acorda o anumita
valoare care poate avea valoare diagnostica
(certificd existenta procesului tumoral), de
prognostic (evolutiv sau chiar vital) sau aceeasi
biomarkeri pot avea chiar ambele tipuri de valori.

In cele mai multe cazuri valoarea care se
acordd biomarkerilor este relativd existand
putine cazuri cand acestia reprezintd o
ceritudine.

In cazul proceselor tumorale unde
diagnosticul de ceritudine este dat in marea
majoritate a cazurilor de examenul histopatologic
clasic, biomarkerii au rol in aprecierea
prognosticului. Elementele de diagnostic in
histologia clasicd pot fi insd uneori apreciate ca
,biomarkeri”. In schimb o serie de elemente care
evidentiaza apartenenta unei tumori la un anumit
tesut pot fi incadrate ca biomarkeri. Ca o obser-
vatie generald in cazul afectiunilor ne-tumorale,
biomarkerii sunt corelati cu evolutia bolii, mai rar
cu prognosticul vital in timp ce in cazul
proceselor tumorale biomarkerii sunt corelati in
special cu prognosticul vital. In cazul ambelor
tipuri de afectiuni biomarkerii sunt utilizati si ca
element de apreciere a efectului terapeutic.

In melanomul malign se respectd aceste
reguli generale dar utilizarea biomarkerilor se
referd In special la aprecierea intervalului de la
diagnostic la aparitia metastazelor ganglionare
sau tisulare. Se considerd ca depistarea precoce a
acestor metastaze si interventia asupra lor ar
creste semnificativ durata de viatd a pacientilor
[1,2].

Melanomul malign este o tumord in care
relatia gazdd tumorad este deosebit de
importanta. Este cunoscut faptul cd scdderea
imunitatii gazdei se suprapune in multe cazuri cu
momentul aparitiei metastazelor. De asemenea
modelele de progresie tumorald, care presupun

In a broad sense, biomarkers are a number of
factors that occur in the course of development of
a pathologic process being correlated with the
evolution of this process.

Tumoral biomarkers represent measurable
biological structures correlated with the presence
and progression of the tumoral process. These
biologic structures, mainly proteins, may belong
to the tumor or the host organism [1].

Biological structures appeared in the course
of tumoral proliferation may receive a diagnostic
value (certifying the presence of the tumoral
process), a prognostic value (evolution or vital) or
the same biomarkers may have both of these
values.

In most cases the biomarkers given value is
relative, only in a few cases representing a
certainty. In the tumoral processes in which the
majority of cases, classical histopathological
examination offers the certainty diagnosis, the
biomarkers are important in prognostic
assessment. Some elements from classical
histology may be appreciated as biomarkers.
Instead, a series of elements that emphasize a
tumor origin from a particular tissue may be
classified as biomarkers.

As a general remark in non tumoral diseases,
biomarkers are correlated with the disease
evolution, rarely being related by vital
prognostic, while in tumoral processes
biomarkers are specially correlated with vital
prognostic. In both disease types biomarkers are
used as therapeutical effect assessment.

In malignant melanoma these general rules
are respected but the biomarkers use regards
specially the period of time from diagnosis to
tissue or lymph node metastases occurrence. It is
believed that early detection of these metastases
and their removal significantly increases the
patient’s lifespan [1, 2].

Malignant melanoma is a tumor in which the
host tumor relationship is very important. It is
well known that decrease of host immunity
overlaps in most of the cases the time of
metastases emergence. Also, the tumoral
progression patterns presuming that initiation of
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cd initierea proliferdrii tumorale are loc la nivelul
celulei stem melanocitare din regiunea nisei
considerd cd aceste celule suferd in cursul
migrarii spre epiteliu actiunea a numerosi factori
ambientali tisulari care accentueazad evolutia
malignd a celulelor stem melanocitare si
diferentierea lor In mai multe subpopulatii cu
agresivitate si rezistentd la terapie diferite [3].
Acest fapt reprezintd unul dintre motivele care
fac ca In aprecierea evolutiei melanomului
malign sd fie luati In considerare nu numai
markerii legati de tumora dar si cei legati de
orgnismul gazda.

In multe cazuri biomarkerii tumorali legati de
microambientul tisular dar si la nivelul
epiteliului pot evidentia indirect fenomenul de
,scapare” a tumorii de mecanismele citotoxice
antitumorale fiziologice pe care le poseda
organismul uman.

Mortalitatea mare care existd in melanom,
precum si evolutia imprevizibild a facut ca sd se
ia In considerare numerosi biomarkeri care in cele
mai multe cazuri incercau anticiparea evolutiei
procesului tumoral si nu neapdrat prognosticul
vital.

Aprecierea pe care o dau acesti biomarkeri
este o apreciere statisticd, respectiv un procent
obtinut utilizdnd ca studiu un numéar mare de
pacienti care prezinta un anume biomarker.
Predictia pe care o oferd un biomarker nu poate
aprecia ce anume se intdmpld cu un anume
pacient care exprima acest biomarker.

In aprecierea valorii de predictie a bio-
markerilor trebuie si se tind seama ca in cele mai
multe cazuri acesti biomarkeri sunt structuri
biologice legate de procesul tumoral care pot
avea o exprimare variabild in timp. Absenta unui
biomarker la momentul investigarii nu inseamna
cd acest biomarker nu a fost prezent. Mai mult,
existd biomarkeri (un exemplu fiind c-kit) care
uneori nu se evidentiazd ca proteina
transmembranald dar este prezent in celula fiind
totusi transcris.

Exista In prezent numerosi markeri utilizati
pentru a aprecia evolutia melanomului malign,
respectiv durata de timp pand la apatitia
metastazelor si indirect prognosticul vital. In
ultimii ani, in special prin biomarkeri genetici se
incearcd o apreciere a prognosticului si dupa
aparitia metastazelor.
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tumoral proliferation takes place in bulge region
melanocyte stem cells, consider that these cells
are exposed to numerous tissue environmental
factors in their migration to epithelium factors
that elicit malign evolution of melanocyte stem
cells and their differentiation in subpopulations
with different aggressiveness and therapy
resistance [3].

This represent a motive in considering both
tumor and host linked markers in malignant
melanoma evolution assessment.

In many cases tumoral markers in connection
with tissue microenvironment but also with
epithelium level may indirectly emphasize the
escape of the tumor from antitumoral physio-
logic cytotoxic mechanisms of the human
organism.

The high rate of mortality in malignant
melanoma and the unpredictable evolution has
made to take into account numerous biomarkers
which in most cases were trying to anticipate
tumoral evolution not necessarily the vital
prognosis. The appreciation given by these
markers is a statistical one respectively a percent
resulted from studying a great lot of patients that
present this biomarker. Predictability offered by
a biomarker may not appreciate what will
happen with a patient that has this biomarker.

Appreciation of predictability value of a
biomarker may take into account their variable
expression in time, considering them biological
structures linked to the tumoral process. The
absence of a given biomarker at a time does not
mean that it was not present before. Furthermore
there are biomarkers that sometimes are not
emphasized as transmembranal protein but are
present within the cell being transcript.

Nowadays numerous markers are used to
appreciate the malignant melanoma evolution
respectively the period of time till metastases
occurrence and vital prognostic indirectly. In
recent years it tries, especially genetic markers, to
appreciate prognostic even after metastases
occurrence. The existence of numerous markers
requires systematization depending on their
level of expression. Thus we consider that
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Existenta a numerosi biomarkeri necesita o
sistematizare a lor in functie de nivelul de
exprimare a acestora. Astfel, consideram cd exista
biomarkeri la nivel clinic, histologic, imunohisto-
logic, seric si genetic.

Nivelul clinic

Biomarkerii prezenti la nivelul clinic sunt
exprimati fie la nivelul gazdei fie al tumorii.
Legati de gazda sunt markerii bine cunoscuti ca:
virstd (prognostic mai prost la varstd mai
inaintatd), sexul (barbatii au un prognostic mai
prost), localizarea anatomica (capul, gatul,
palmele, plantele, au un prognostic mai prost).
Deficitul imun datorat altor afectiuni asociate
(hepatice, renale, diabet) pare sa Inrdutateasca
prognosticul [4,5].

Legat de tumora, urmatoarele caracteristici
inrdutatesc prognosticul: forma clinicd, volumul
tumoral, prezenta ulceratiei sau a sangerdrii,
regresia recurentd locald. Absenta fazei de
crestere radiale, cum este cazul melanomului
nodular, sau a melanomului dezvoltat pe
mucoase, face ca prognosticul sa fie mult mai
prost. Melanomul acral are un prognostic mai
prost datoritd diagnosticarii tarzii.

Nivelul histologic

In cazul melanomului ca si in alte tumori
solide metodelele histologice clasice «care
identifica  celulele tumorale repre-zinta
principalul mijloc de diagnostic al unui proces
tumoral. O serie de parametri care nu sunt
utilizati direct pentru diagnosticul histologic pot
fi utilizati ca biomarkeri pentru stabilirea
modului de evolutie a tumorii si implicit a
prognosticului functional sau vital. Astfel, in
cursul melanomului malign s-au luat in
consideratie: nivelul de invazie Clark, grosimea
tumorii, idicele mitotic, prezenta ulceratiei, nu
numai la nivel clinic dar si histologic.

Nivelul de invazie Clark. Aprecierea nivelului
de invazie Clark are la baza observatia ca
progresia tumorald In cazul majoritatii formelor
clinice de melanom se face in trei etape:

- proliferarea melanocitelor tumorale se face
numai la nivelul epidermului fard sa
depdseascd membrana bazald (melanom in
situ). Aceastd faza numitd faza de crestere

there are biomarkers at clinical level. Histo-
logical, immunohstological, serological and
genetic.

Clinical level

Biomarkers present at this type of level are
expressed at host level or tumor level. Host
linked well known biomarkers are: age (poor
prognostic in elderly patients), sex (men have
poorer prognostic), anatomic localization (head,
neck, palms and plants have poorer prognostic).
Immune deficiency due to some other associated
diseases (liver, kidney, diabetes) seems to worsen
the prognostic [4,5]

Tumor linked markers the following
characteristics are worsening the prognostic:
clinical form, tumoral volume, ulceration
presence or bleeding, local recurrent regression.
The absence of the radial increase phase, as in
nodular melanoma, or mucosal melanoma
development makes the prognostic poorer.
Accrual melanoma presents a poorer prognostic,
generally due to its late diagnosis.

Histological level

In melanoma case, as in other solid tumors,
classical histological methods represent the main
diagnosis way of tumoral process identification.
Some of the parameters not directly used in
histological diagnosis may be used as biomarkers
for tumor evolution development and implicit for
functional and vital prognostic. Thus in
malignant melanoma development were taken
into consideration : Clark level of invasion, tumor
thickness, mitotic index, ulceration presence, not
only at clinical level but also at histological level.

Clark level of invasion. This is based on the
observation that tumor progression in the
majority of melanoma clinical forms follows
three steps:

- tumor melanocytes proliferation is realized
only at epidermis level without exceeding
basement membrane (in situ melanoma).
This phase, named radial increase, has a
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radiard are o duratd lunga de evolutie, ani
de zile si dacd se excizeaza chirurgical
tumora, prognosticul vital este foarte bun.

- faza microinvaziva (de fapt o subfaza a

celei de crestere radiale) in care exista o
microinvazie in derm cu formarea de
microcuiburi In derm dar fard mitoze.

- faza de crestere verticald in care celulele

tumorale invadeaza dermul si tesutul
subcutanat formadnd noduli si mase
tumorale de celule melanice maligne cu
activitate mitotica intensd. Intrarea in faza
de crestere radiard corespunde unei
cresteri accentuate a capacitdtii de
metzastazare [5].

Clasificarea Clark, foarte utilizatd in prezent,
stabileste cinci nivele anatomice de prezentd
(invazie) a celulelor tumorale: nivelul I (Clark I)
prezenta celulelor tumorale in epiderm, nivel II
(Clark II) —prezenta celulelor tumorale In numar
redus la nivelul papilelor dermice, nivel III (Clark
III) celule tumorale se gédsesc In numdr mare in
dermnul papilar si iau contacte cu dermul
reticular, nivel IV (Clark IV) celulele tumorale
sunt prezente in dermul reticular, nivelul V
(Clark V) in care celulele tumorale sunt prezente
in dermul reticular si tesutul subcutanat [5].

In prezent este obligatoriu ca un buletin
histopatogic in care se stabileste diagnosticul de
melanom malign sd prezinte si nivelul de invazie
Clark. Cu toate acestea valoarea prognostica a
clasificarii Clark este relativ grosiera.

Indicele Breslow. Utilizat prima oara de citre
Alexander Breslow in 1970 acest indice méasoara
grosimea tumorii si se calculeazd cu o linie
verticald dreapta de la stratul granular la cel mai
profund punct al masei tumorale [6]. Observatiile
clinice au aradtat ca acest indice, care trebuie
specificat obligatoriu in buletinul histopatologic
este mai bine corelat cu evolutia tumorald. Astfel
un indice mai mic de 1 mm a fost corelat cu o
supravietuire la 10 ani, de 92% pe un lot de 11841
de pacienti cu melanom malign. Un lot de 2461
pacienti cu un indice Breslow de 4 mm a
prezentat o supravietuire la 10 ani de 50%. Exista
numeroase tabele in care se aratd valoarea
prognosticd a acestui indice [7]. Tendinta este de
a acorda valoare prognostici mai mare acestui
index decéat nivelului de invazie Clark.
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long evolution (years) and if the tumor is
excised the vital prognostic is very good.

- micro invasive phase (in fact a subphase of
radial increase) with a dermal micro
invasion with micro nests formation in
derma without mitoses.

- Vertical increase phase in which tumoral
cells invade derma and subcutaneous
tissue forming nodules tumoral masses of
malignant melanocytes with intense
mitotic activity. Entrance in the radial
increase phase correspond to elicited
capacity of metastasizing [5].

Clark classification, intensely use nowadays
establishes five tumoral cells anatomic levels of
invasion: level I (Clark I) tumor cells present in
epidermis , level II, (Clark II) tumor cells present
in small number in papillary dermis , level III
(Clark III) numerous tumoral cells in papillary
dermis, in contact with reticular dermis, level V
(Clark V) tumoral cells are present in reticular
dermis. and subcutaneous tissue [5].

At present, it is imperative for a histo-
pathological bulletin that establishes malignant
melanoma diagnosis to mention Clark invasion
classification. Nevertheless prognostic value of
Clark classification is relatively coarse.

Breslow index. Used for the first time by
Alexander Breslow in 1970 this index measures
the tumor thickness calculated as a vertical traced
from granular stratum to the most profound
tumoral mass point [6]. Clinical observations
showed that this index is better correlated with
tumor evolution. So an index lower than 1 mm
was correlated withn a survival at 10 years in
92%in a lot of 11,841 malignant melanoma
patients. In a lot of 2,461 patients with Breslow
index of 4 mm the survival rate at 10 years was of
50%. There are lot of tables with the prognostic
value of this index [7].

Tendency is to valuate more the Breslow
index than the Clark level of invasion.

Biological, Breslow index may be associated
with adhesiveness loss by E-cadherin in
melanocytes and with the expression of N-
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Biologic, indicele Breslow poate fi asociat cu
pierderea adezivititii prin E-cadherind a celulelor
tumorale melanice si cu exprimarea de N-
cadherind fatd de E-cadherind pe suprafata
melanocitelor tumorale [8].

Indicele mitotic. Acest indice se defineste ca
numadrul de mitoze apreciate prin microscopia
opticd pe cm?. Este bine ca acest indice sa fie cat
mai mic, chiar zero, dar se apreciaza cd indicele
mitotic peste 6 orienteazd pentru un prognostic
prost. Valoarea indicelui mitotic este mai mare in
cazul melanoamelor cu indice Breslow 1 mm sau
nu mai mare de 4 mm [15] . La 10 ani de la debut
existd o recurenta de 1,8% in cazurile cand
incicele mitotic este zero si de 19,9% cand indicele
mitotic este 1 (o singurd mitoza evidentiatd pe 1
cm?). Se considerd cd dacd indicele mitotic este
zero nu existd celule tumorale in ganglionul
sentineld [9]. Tendinta actuala este de a considera
indicele mitotic un factor important de
prognostic cu valoare apropiatd de indicele
Breslow. Se considerd cd printre numeroasele
gene ce contribuie la progresia melanomului
malign, genele legate de repararea ADN-ului au
un rol important Un exemplu ar fi genele Mcm?,
Mem?, Mcm®. Supraexpresia genelor implicate in
repararea ADN (pusd in evidentd indirect prin
numadrul de mitoze) este asociatd cu metastazarea
si un prognostic prost [10].

Ulceratia. Ulceratia in melanom nu este inter-
pretatd neaparat ca o lipsa de substantd a tumorii
ci ca o intrerupere a suprafetei epiteliului prin
masa de celule tumorale, care poate fi evidentiata
clinic sau numai histologic. In acest caz indicele
Breslow se médsoara de la baza ulceratiei pana la
cea mai adancd parte a tumorii [6]. Prezenta
ulceratiei pare sd fie un important factor
prognostic in melanomul malign fiind asociatd cu
un prognostic prost. Nu se stie care este explicatia
biologica a acestui fapt. Se presupune ca existenta
ulceratiei ar modifica ambientul peritumoral
favorizand actiunea unor factori proliferativi, sau
ar fi asociatd cu un defect la nivelul Thelper [10] .
Se poate spune cd prezenta ulceratiei moduleaza
interpretarea prognosticd a indicelui Breslow.
Astfel, supravietuirea la 5 ani a pacientilor cu
indice Breslow de 2-4 mm dar fara ulceratie a fost
de 71% in timp ce pacientii cu acelasi indice dar
cu ulceratie au supravietuit in procent de 68%
[10]. Exista si opinii contrare care neaga
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cadherin rather than E-cadherin on tumoral
melanocytes [8].

Mitotic index. Is defined by the number of
mitoses optical microscopy determined on 1 cm?.
It is better for this index to be smaller , even zero,
but is appreciated that an index over 6 generates
a poor prognostic.

The value of mitotic index in melanomas with
Breslow index of 1mm or less than 4 mm [15].

At 10 years from debut there is a relapse of
1,8% in the cases with zero mitotic index and of
19,9 % when mitotic index is 1 (one mitosis on 1
cm?) . It is considered that if mitotic index is zero
there are no tumor cells in sentinel lymph node
[9].

Actual tendency is to consider mitotic index
an important prognostic factor with almost the
same value as Breslow index. It is considered that
among multiple genes that contribute to
melanoma progression of great importance are
the DNA repair genes. Some examples are: Mcm?2
genes, Mcm4, Mcmé6. Over expression of DNA
repair genes (emphasized indirectly by mitoses
number) is associated with metastasis occurrence
and poor prognostic [10].

Ulceration. Ulceration is not interpreted in
melanoma as a lack of substance in tumor but as
a disruption of epithelium surface by the tumoral
cell mass that may be clinically or only
histologically evidenced. In this case Breslow
index is measured from the ulceration basis to the
deepest part of the tumor [6].

The ulceration presence seems to be an
important prognostic factor in malignant
melanoma being associated with a poor
prognostic. The biological explanation of this fact
is unknown. It is presumed that ulceration may
change peritumoral environment favoring the
proliferative factors action or being associated
with T helper deficiency [10]. It may be said that
ulceration presence modulates prognostic
interpretation of Breslow index. So , Five years
survival of patients with Breslow index of 2-4
mm , without ulceration was of 71% meanwhile
patients with the same index and ulceration
present a survival of 68% [10]. There are diffe-




importanta ulceratiei ca factor de prognostic in
melanomul malign.

Microsateliti (microscopic satellites). Sunt mici
aglomerdri de melanocite tumorale situate in
derm ldngd masa tumorald principald, si bine
individualizate de aceasta, care apar in faza de
crestere verticald. Prezenta lor in preparatele
histiologice este asociatd cu un pronostic prost
respectiv cu scurtarea intervalului pand la
aparitia metastazelor [5].

Invazia vasculard. Se defineste ca prezenta
celulelor tumorale sau a grupelor de celule
tumorale in jurul vaselor. Fara sa aibd o
importanta deosebitd se considerd ca un semn de
prognostic prost [5].

Regresia. Regresia din punct de vedere
histologic se defineste prin scaderea numarului
de melanocite tumorale de la nivelul unei tumori
melnocitare. Are loc o fibroza si apar cateva
celule inflamatorii si melanofage. In general
regresia totald ca si regresia partiald este asociata
cu o capacitate de metastazare crescutd. Se
considerd cd o regresie de 75% din volumul
tumoral este asociatd cu metastazarea [11].

Infiltratul tumoral limfocitar (tumor
infiltrating lymphocytes — TIL). Acest infiltrat
este format In special din limfocite T citotoxice,
celule NK si celule LAK, fiind considerat ca un
rdspuns imunologic al gazdei impotriva tumorii.
Este foarte important faptul ca TIL se poate
evidentia ca infiltrat difuz intratumoral (activat
cu contact direct celuld tumorald limfocit) sau ca
infiltrat intratumoral dispus in cuiburi (non
brisk) fara contact direct celuld tumorala-limfocit.
Altfel spus infiltratul tumoral limfocitar se poate
defini ca o bandd continud de limfocite care
porneste de la baza tumorii catre interiorul
acesteia.

In aprecierea infiltratului exiasta trei
prezent neactivat. Infiltratul de tip brisk a fost
observat in 21,2% din cazurile de melanom
[10,12]. Absenta contactului poate sad fie consi-
derata ca TIL absent. Exista numeroase studii care
considerd cd prezenta TIL in faza de crestere
verticald este asociatd cu un prognostic bun dar si
studii care considera cd nu existd nicio relatie
[10,12]. Intr-un studiu care a utilizat 515 pacienti
cu melanom malign (Breslow <Imm) efectuat de
Burton A si colaboratorii [13], acesta a evidentiat
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rent opinions that deny ulceration importance as
a prognostic factor in malignant melanoma.

Microscopic satellites. Are small grougs of
tumoral melanocytes situated in dermis beside
the main tumoral mass well individualized from
this mass that occur in the phase of vertical
growth. Their presence in histological samples is
associated with a poor prognostic, respectively
with a shorter time till metastases occurrence [5].

Vascular invasion. Is defined by tumoral cells
or groups of tumoral cells surrounding vessels..
Without being of great importance is considered
to be a poor prognostic sign. [5].

Regression. From the histological point of
view regression is defined by tumor melanocytes
number decrease in a melanocyte tumor level.
There is a fibrosis and some inflammatory cells
and melanophages occur. Generally speaking,
total or partial regression is associated with an
increased metastasation capacity. It is considered
that a regression of 75% from the tumoral volume
is associated with metastasis[11].

Tumor infiltrating lymphocytes-TIL. This
contains specially T cytotoxic lymphocytes, NK
cells and LAK being considered as host immune
response against the tumor. It is very important
that TIL may be emphasized as diffuse
intratumoral infiltrate (activated by direct contact
between tumor cell and lymphocyte) or by
intratumoral infiltrate dispose in nests (non
brisk) without direct contact tumor cell-
lymphocyte. Other ways TIL may be defined as a
continuus lymphocytes strip from the tumoral
basis to its interior.

In TIL appreciation there are 3 possibilities
:absent (non brisk), activated (brisk) and present,
non activated. Brisk infiltrate was determinated
in 21,2% melanoma cases [10.12]. The absence of
contact may be considered as TIL absent. There
are numerous studies that consider TIL presence
in the vertical increase phase a good prognostic
factor meanwhile there are studies that consider
that there is no relationship between these
parameters [10,12].In a study of 515 malignant
melanoma patients (Breslow < 1mm) Burton and
collaborators [13] showed a 91% survival rate
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cd pacientii cu TIL brisk, care au avut 5 ani de
supravietuire fird metastaze au fost in procent de
91% comparativ cu paciantii non brisck care au
fost in procent de 86%. Alte studii asociaza ab-
senta TIL cu aparitia metastazelor limfactice [14].

Stadializarea TNM. Stadializarea T (tumora),
N (adenopatie /lymph node) M (metastaza)este o
clasificare recomandati de OMS, foarte mult
utilizatd in clinicd, in special in cazul tumorilor
solide. Stadializarea are la baza trei factori:
caracteristici tumorale, prezenta sau absenta
adenopatiei, si prezenta sau absenta metastazelor
la distanta [5].

In cazul factorului T (tumord) acesta este
asociat cu o serie de caracteristici cum ar fi:
grosimea tumorii (indicele Breslow exprimat in
mm), nivelul Clark. Cel mai important este
indicele Breslow care este apreciat in urmatoarele
categorii: <Imm, 1-2 mm, > 4mm. in cazul N
(adenopatie ganglionard regionala) se apreciaza
absenta NO, sau prezenta (N1) dacd este
metastazd sau sunt mai multe, dacd sunt micro
sau macro metastaze , sau metastaze in tranzit
fard implicarea nodulului limfatic.

In cazul factorului M (metastazi) se apreciaza
absenta metastazelor (M0O) sau prezenta (M1),
aparitia metastazelor la nivelul pielii, la nivelul
pulmonului sau alte metastaze viscerale.

In anul 2009 American Joint Committy on
Cancer (AJCC) a reevaluat stadializarea mela-
nomului malign pe baza criteriilor TNM
elaborate in 2002, utilizdnd date retrospective de
la 30.946 de pacienti cu melanom in stadiile I, II,
II, IV. Clasificarea TNM existentd pentru
melanom a fost mentionatd, s-au pastrat criteriile
generale dar si ele sunt utilizate in sub-
stadializarea criteriilor generale TNM cum ar fi:
in dicele Breslow, ulceratia, indicele mitotic,
metastazele satelit, criteriile de atestare a
metastazelor ganglionare, numarul de metastaze
ganglionare, metastazele pulmonare etc. Ceea ce
a adus nou versiunea din 2009 a fost o nuantare si
clarificare a criteriilor pentru substadializarea
categoriilor TNM si acordarea unei importante
mult mai mari cresterii nivelului seric al LDH in
special In stadiile cu metastaze limfatice si in
special ale organelor interne. Pe baza clasificarii
TNM se mentine si stadializarea clinicad a
melanomului malign in care stadiul I si II
reprezintd melanomul malign localizat; stadiul III
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without metastases, at 5 years, in patientswih TIL
brisk in comparison with non brisk patients in
which the survival rate was of 86%.Other studies
associate TIL absence wit lymph node metastases
[14].

TNM stadia. This classification T (tumor), N
(lymph node adenopathy) M (metastase) is WHO
recommended, broadly used in clinic specially in
solid tumor case. This is based on 3 factors: tumor
characteristics, presence or absence of adeno-
pathy and presence or absece of metatases[5].

Factor T. This is associated with a series of
characteristics as: tumor thickness (Breslow index
in mm), Clark level. The mot important is
Breslow index appreciated as : <lmm, 1-2 mm, >
4 mm.

N factor (regional lymph node adenopathy)
absence (NO) or presence (N1) are appreciated if
there are metastases, micro or macro metastases,
or in transit metastases that involve the lymph
node.

Factor M (metastase) consider the absence
(MO) or presence (M1) occurrence of metastases
at the skin level, lungs or other visceral
metastases.

In 2009 American Joint Committee on Cancer
(AJCC) reevaluated the stadia of malignant
melanoma on TNM criteria bases from 2002 using
retrospective studies on 30,946 patients with
malignant melanoma stadia: LILIILIV. TNM
classification was mentioned, general criteria
were preserved but they were used in sub
stadialisation of general criteria TNM such as:
Breslow index, ulceration, mitotic index, satellite
metastases, lymph node validation criteria ,
number of lymph node metastases, lung
metastases etc. The novelty of the 2009 version
was in clarification and improvement of criteria
for sub stadia categories TNM and the
importance accorded to LDH serum level
especially in the cases with lymph node
metastases and organs metastases. In TNM
classification clinic stadialisation is maintained in
malignant melanoma in which stadium I and II
represent localized malignant melanoma, III




melanomul cu metastaze regionale si stadiul IV
melanomul cu metastaze la distanta [7].

Apreciate in mare fara substadializarea TNM,
stadiul I prezintd o supravietuire la 5 ani de
aproximativ 90%; stadiul II prezintd o supra-
vietuire la 5 ani de intre 45% si 78% ; stadiul III
prezintd o supravietuire la 5 ani de 49% iar
stadiul IV prezintd o supravietuire intre 9% si
18% [5].

Nivelul imunohistochimic

Acest nivel presupune identificarea a o serie
de structuri biologice cu valoare de biomarkeri
prin metode imunohistochimice. Imunohisto-
chimia reprezintd un grup de tehnici care
utilizeazd reactia antigen anticorp si un sistem de
vizualizare pentru a evidentia o serie de structuri
biologice, in cele mai multe cazuri proteine, la
nivel celular fard alterarea structurii celulare sau
tisulare. Practic anticorpii dirijati impotriva unei
proteine pe care dorim sd o evidentiem sunt
cuplati cu sistemul de vizualizare (fluoresceina,
peroxidaze, elemente radioactive) si pusi in
contact direct cu strcturile pe care vrem sa le
identificim. Cuplarea de mare afinitate a
proteinei pe care dorim si o identificim cu un
anticorp asociat cu un sistem de vizualizare va
putea identifica proteina respectiva dar si locul in
spatiul celular unde este localizat []

Prin intermediul imunohistochimiei se pot
pune In evidenta atat structuri celulare normale
cat si patologice care apar in diferite procese
patogene celulare inclusiv in procesul tumoral.

In cazul melanomului malign existd nume-
rosi biomarkeri care pot fi evidentiati prin
metode imunohistochimice si care in prezent au
devenit investigatii de rutind. Dar spre deosebire
de biomarkerii histologici, cei evidentiati prin
metode imunohistochimice au in principal
valoare in stabilirea diagnosticului in sensul
stabilirii originii celulei care prolifereaza. Astfel
markerii evidentiati prin metode imuno-
histochimice sunt importanti in diagnosticul
diferential histologic si au o valoare prognosticad
asupra evolutiei tumorii, aproximativ redusa.

Dintre cei mai utilizati markeri imuno-
histochimici utilizati In melanom sunt: HBM45,
Melan A, Proteina S100, MITF, tirozinaza, markeri
mezenchimali, metaloproteinazele, receptori
pentru chemokine, molecule de adeziune.
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stage regional metastases and IV stage, malignant
melanoma wih long distance metastases [7].

Appreciated greatly without TNM, stage I
presents a survival rate at 5 years of 90%, stage 11
a rate between 45% and 78%m stage III presents a
survival at 5 years of 49 % and stage IV between
9 and 18% [5].

Immunohistochemical level

This level suppose the identification of a
series of biological structures with biomarker
value by immunohistochemistry. This represents
a group of methods that use an antigen antibody
reaction with a visualization system for
emphasizing biological structures, mostly
proteins at the cell level, without altering the cell
or tissue structure. Basically, antibodies against
the target protein are bounded with the
visualization system (fluoresceine, peroxidase,
radioactive elements) and put into direct contact
with the target structure. Coupling with high
affinity between the target and the antibody
asocited with visualization system may identify
the target and its site in the cell space [].

By immunohistochemistry normal cell
structures may be determined and pathological
ones occurred in different pathogen processes
including tumoral process.

In malignant melanoma there are lots of
biomarkers that may be determined by immuno-
histochemistry, at present being routinely
performed. Unlike histological markers, the
imunohistochemical ones are valuable in
diagnosis establish the origin of the proliferating
cell establishing. Immunohistochemical markers
are important in histological differential
diagnosis and present modest prognostic value
regarding tumor evolution. Amongst immuno-
histochgemical markers intensely used are:
HBM45, MelanA, S-100 protein, MITEF, tyrosinase
mezenchimal markers, metalloprteinases,
chemokine receptors, adhesion molecules.

HBM 45. At present, represent one of the
most used marker in immunohistochemitry. Is a
monoclonal antibody that reacts with a
glycoprotein expressed in premelanosomes from
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HBM45. Reprezintd in prezent unul dintre cei
mai utilizati markeri imunohistochimici. Este un
anticorp monoclonal ce reactioneazd cu o
glicoproteind ce este prezentd In premelanozomii
din citoplasma melanocitelor. Aceastd glico-
proteind de 100 gp denumitd dupd numele
anticorpilor HBM-45 este pusa in evidentd pe
melanocitele normale, melanocitele tumorale in
proportie de 90% si este negativ in melanomul
desmoplastic. Determindrile HBM-45 au o
sensibilitate si o specificitate foarte bund fiind
insd pozitivd In nevi jonctionali si schwanoame
[16,17]. Are o valoare prognosticd limitata.

Melan A (MART 1). Este o proteind exprimata
in citoplasma melanocitelor care este recunoscuta
de limfocitele T citotoxice . S-a demonstrat ca
acest antigen este pozitiv In majoritatea cazurilor
de melanom dar cu o exprimare redusa si pe
leziunile nevice si este negativ in cazul
melanoamelor desmoplastice. [17,18].

Are valoare prognosticd limitata.

Proteina S-100. Este o proteind prezentd in
citoplasma melanocitelor ca o proteina care leaga
calciul (calcium binding protein) . Proteina S-100
este exprimatd si In celulele prezentatoare de
antigen si in celulele paracortexului ganglionilor
limfatici. [16,19]. Proteina S-100 este prezenta sub
mai multe izoforme existind anticorpi
monoclonali pentru toate aceste izoforme. In
prezent determinarea acestei proteine la nivel
celular este inlocuitd cu determinarea nivelului
seric al acestei proteine ce constituie un
biomarker foarte important pentru prognosticul
melanomului malign.

MITF (factorul de transcriptie asociat
microftalmiei). Reprezintd un factor de
transcriptie esntial pentru diferentierea si
supravietuirea melanocitelor dar si pentru
sinteza melaninei. Actiunea sa la nivel nuclear
vizeazd genele antiapoptotice Bcl-2. Este prezent
pe melanocitele normale si tumorale dar si pe
macrofage, limfocite, fibroblaste sau celule
Schwann Este utilizat in special in diagnosticul
diferential histologic al melanomului malign
avand o valoare prognostica mica [16,20].

Tirozinaza. Initial tirozinaza s-a evidentiat
prin metode imunohistochimice pe melanocitele
normale si tumorale avand o valoare diagnostica
foarte buna si o valoare prognosticd limitata. In
prezent prin tehnica RT-PCR s-a utilizat
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melanocytes cytoplasm. This glycoprotein of 100
gp named upon HBM-45 antibodies is
emphasized on normal melanocytes, tumor
melanocytes in 90% and is absent in desmoplastic
nelanoma.

This marker has a good sensitivity and
specificity but it also positive in junctional nevi
and schwannomas [16,17].

Melan A (MART). Is a protein expressed in
melanocyte cytoplasm recognised by T cytotoxic
lymphocytes. It was demonstrate that this
antigen is pozitive in the majority of melanoma
cases but is low expressed in nevi lessions and
negative in desmoplastic melanoma [17,18].

It presents limited prognostic value.

§-100 protein. Is a protein present in the
melanocytes cytoplasm as a calcium binding
protein, S-100 protein is also expressed in antigen
presenting cells and in the cells from lymph
nodes paracortex [16,19].

S-100 protein has several izoforms |,
monoclonal antibodies existing for each of them.
Nowadays cell determination of the protein is
replaced with serological determination an
important prognostic factor for malignant
melanoma.

MITF (microphtalmia transcription factor).
Represents an essential factor for melanocytes
survival and differentiation but also for melanin
synthesis. . Its action at nuclear level regards
antiapoptotic Bcl-2 genes. It is expressed on
norml melanocytes and tumoral ones but lo on
macrophages, lymphocytes, fibroblasts or
Schwann cells. It is specially used in histological
differential diagnosis of malignant melanoma
having a small prognostic value[16,20].

Tyrosinaze. Initially tyrosinazes was deter-
mined on normal and tumoral melanocytes by
immunohistochemical methodswith a very good
dagnostic value but a limited prognostic value.
At present, by RT-PCR tyrosinaze is determined
as a biomarker for metastatic melanoma cells
from the sentinel lymph node level..

Mesenchimal markers. Represent a series of
cytoskeleton proteins or trans membrane
proteins as vimentine, desmine, actin or CD31




determinarea tirozinazei ca biomarker pentru
celulele metastatice de melanom la nivelul
ganglionului santineld.

Markerii mezenchimali. Reprezintd o serie de
proteine de citoschelet sau transmembranale cum
ar fi vimentina, desmina, actina sau CD31, CD34,
care au valoare diagnosticd dar nu au valoare
prognostica.

Metaloproteinazele. Reprezintd un grup de
enzime implicate in refacerea proteinelor struc-
turale si ale membranei bazale fiind implicate In
procesul de vindecare a ranilor, angiogeneza ,
fiind crescute In procesele de alterare tisulard. Un
grup din aceste enzime, gelatinazele, (gelatinosin
matrix metalloproteinases) respectiv MMP-2 si
MMP-9 sunt implicate in progresia si invazia a
numeroase tipuri de tumori solide inclusiv
melanom. Supraexpresia de MMP-2 (peste 20%
din celule pozitive) este asociatd cu un prognostic
prost. Intr-un studiu efectuat de Vaisaen A.H. si
colaboratorii - a evidentiat o ratd de supravietuire
a pacientilor la 10 ani de 41% la cei cu
supraexpresia de MMP-2 si de 79% la cei cu
MMP-2 sciazut. MMP-9 nu a avut valoare
prognostica [22, 23].

Chemochinele. Sunt un grup de molecule de
semnal care au o capacitate crescutd de a induce
chemotaxia leucocitelor fiind implicate in
inflamatie dar si in proliferarea tumorald,
inclusiv a melanocitelor. Actiunea chemochinelor
are loc cand acestea sunt cuplate cu receptorii
specifici depusi pe suprafata celulelor. S-a
demonstrat ca receptorul pentru chemochina
CXCR4 cand are o exprimare crescuta este asociat
cu un prognostic prost in evolutia melanomului
[24].

Moleculele de adeziune. Sunt importante
pentru melanomul malign moleculele de ade-
ziune incadrate in superfamilia de imuno-
globuline respectiv molecule transmembranale
cu structurd de imunoglobuline. Dintre acestea
moleculele MCAM (Mcl-CAM), MUC18 (CD146),
L1 (L-1-CAM/CD171), AI-CAM (CD166), ICAM1
si CEACAM1 (moleculd asemdnatoare anti-
genului carcinoembrionar) sunt cele mai
importante. Cresterea expresiei MCAM, Li-CAM
este asociatd cu un prognosti prost al
melanomului malign [25].

Factorii KBA62 si PNL2. Reprezintd doi
anticorpi monoclonali care reactioneaza cu
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CD34 with diagnostic value but without
prognostic value.

Metalloproteinase. Represents a group of
enzymes involved in structural protein re-
construction and basal membrane involved in
wound healing , angiogenesis being increased in
tissue damage processes. One group of these
enzymes, gelatinases (gelatinosis matrix
metalloproteinases) respectively MMP-2 and
MMKP-9 are involved in the progression and
invasiveness of different solid tumor types
including malignant melanoma. Over expression
of MMP-2 (over 20% of the cells positive) is
associated with a poor prognostic. In Vaisaen and
collaborators study showed a survival rate at 10
years of 41% in over expressed MMP-2 patients
and of 79% in those with decreased MMP-2.
MMP-9 presented no prognostic value [22,23].

Chemokines. Are a group of signaling
molecules with increased capacity of inducing
lymphocytes chemo taxisbeing involved n
inflammation but also in tumor proliferation,
including in melanocytes. Their action take place
when their coupled with their specific receptors
from the cell surface. It was demonstrated that
the receptor for CXCR4 chemokine when is
elevated is associated with a por prognosis in
malignant melanoma[24]..

Adhesion  molecules. For malignant
melanoma adhesion ~ molecules from
immunoglobulin superfamily are important
respectively transmembrane molecules with
immunoglobulin structure. Among these, the
most important are: MCAM (Mcl-CAM), MUC18
(CD146), L1 (L-1-CAM/CD171), A1l-CAM
(CD166), ICAM1 and CEACAM1 (molecule
similar to carcino embrionar antigen). Increased
expression of MCAM, Li-CAM is associated with
poor prognostic for malignant melanoma [25].

KBA62 and PNL2 factors. Represents
monoclonal antibodies that interacts with
proteins expressed on normal and tumoral
melanocytes. They are present in benign nevi,
gastro intestinal mucosal melanoma in desmo-
plastic melanoma and in melanoma metastases.
Their prognostic value is limited [26].
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proteinele exprimnate de melanocitele normale si
tumorale. Se Intalnesc in nevi benigni, in mela-
nomul mucoasei gastrointestinale In melanomul
desmoplastic ca si in metastazele de melanom.
Valoarea prognostica este limitata [26].

Receptorul c-kit. Este o proteind trans-mem-
branald care apartine superfamiliei de receptori
pentru proteinkinaza fiind exprimat pe mai
multe tipuri de celule normale si tumorale
inclusiv pe melanocite. Ligandul sdu specific este
SCF (stem cell factor) prin cuplare cu c-kit acti-
veaza fosfatidil inositol 3 kinaza ca si alte tipuri
de enzime, fosfolipaze, familia src, calea ras-erk.

Receptorul c-kit este implicat major in
migrarea melanocitelor netumorale, proliferarea
si supravietuirea melanocitelor. In functie de fac-
torii din microambientul peritumoral, respectiv
factorul bazic de crestere al fibroblastelor (FGFp),
C-kit poate actiona ca factor de supravietuire
(FGFB/absent), factor de proliferare pentru
melanocite (FGFB/prezent), sau fard niciun efect
asupra melanocitelor (FGFB crescut). Melano-
citele tumorale exprima c-kit intr-o proportie
foarte variabild intre 20% si 80%. Se considera in
general cd prezenta c-kit pe melanocite ar indica
un prognostic prost, mai ales ca melanocitele
tumorale cu c-kit prezent sunt mai rezistente la
factori terapeutici. Cu toate acestea, In meta-
stazele de melanom c-kit are o exprimare redusa
[27,28].

S-a demonstrat cd c-kit este exprimat si la
nivelul celulelor stem melanocitare dar si la
nivelul unor subpopulatii de celule tumorale
(melanoma initiating cell) care initiazd si mentin
proliferarea tumorald [29].

Discutii / Concluzii

Prezentarea grupata a celor trei categorii de
factori cu valoare de biomarkeri pentru stabilirea
prognosticului nu este intdimplatoare. Aceste trei
nivele: clinic, histologic si imunohistochimic
prezintd biomarkerii legati de tumorad care
fixeaza cadrul general al evolutiei procesului
tumoral si care nu mai pot fi modificati prin
mijloace terapeutice Practic nu se poate interveni
asupra lor. Totodatd prezentarea lor se face in
ordine cronologica atat in ceeace priveste
folosirea lor ca biomarkeri ca si in ordine fireacsa
de investigatie a unui pacient care se presupune
cd prezinta un proces tumoral melanocitar. Sunt
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C-kit receptor . Is a transmembrane protein,
part of the protein kinase receptor superfamily
expressed on numerous normal and tumoral cell
types, including melanocytes. Its specific ligand
is SCF (stem cell factor). C-kit- SCF coupling
activates phosphatidil inositol 3 kinase and some
other enzyme types as: phospholipase, src family,
ras-erk pathway. C-kit receptor is involved in non
tumoral melanocytes migration proliferation and
survival. According to environmental peri-
tumoral factors, respectively FGFP (basic
fibroblasts growth factor) , c-kit may act as a
survival factor (FGFB absent), or without an
effect on melanocytes (FGFf increased). Tumor
melanocytes expresses c-kit in a variable
proportion, between 20% and 80%. It is
considered that c-kit expressing on melanocytes
is a poor prognostic factor, specially because
these melanocytes are resistant to therapeutical
factors. However , in melanoma mestases c-kit is
poorly expressed .

It was demonstrated that c-kit is expressed on
stem melanocyte cells but also on tumor cells sup
populations level (melanoma initiating cells) that
initiate and maintain tumor proliferation[29].

Discussions/Conclusions

Grouped presentation of these three cate-
gories of biomarkers for prognostic establishing
is not random. These three levels, clinical,
histological and immunohistochemical are
presenting tumoral correlated biomarkers that
establish the background of tumor evolution
process and that may not be changed by therapy.
Practically, they may not be influenced. In the
same time their presentation is chronologically
realized regarding their biomarker utilization or
as a natural investigative follow up for a patients
with a melanocyte tumor process.

There are also biomarkers used in malignant
melanoma prognostic for 30-40 years, lot of
studies trying to reveal their prognostic value as
biomarkers. Moreover there are studies as
REMARK that offers a guide for prognostic value
of biomarkers future establishing. In this study;, is
underlined, y adequate statistical methods, the




totodatd biomarkeri care se wutilizeaza 1In
prognosticul melanomului malign de 30-40 de
ani si existd numeroase studii care incearcd sa
evidentieze valoare prognostici a acestor
biomarkeri Mai mult, existd studii cum ar fi
studliul REMARK care ofera un ghid de efectuare
a studiilor pentru stabilirea valorii prognostice a
unui biomarker. In acest studiu se insista pentru
evidentierea si exprimarea prin mijloace statistice
adecvate asupra relatiei care exista intre
biomarkeri si variabile de prognostic, in cazul
melanomului, timpul pand la aparitia meta-
stazelor si durata de supravietuire. Mai nou,
odatd cu progresul si succesele terapeutice
antitumorale in melanom se Incearca corelarea
biomarkerilor cunoscuti cu rdspunsul la
tratament si indirect cu durata de supravietuire
[15].

Spre deosebire de celelalte categorii de
biomarkeri, biomarkerii din nivelul cinic
histopatologic si iIntr-o oarecare mdsurd si
biomarkerii din nivelul imunohistochimic
raspund mai greu la aceastd cerinta.

Cu toate acestea, biomarkerii utilizati la
aceste trei nivele sunt deja utilizati de rutina,
valoarea lor prognostica fiind relativ bine
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