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ARTICULO DEREVISION

Updat e on t he Pat hogenesi s and | munot her apy of
Esophageal Sguanous Cel | Carci nona

Jorge Cervantes, M.D., Ph.D.®?

RESUMEN

Elcarcinomade célulasescamosas de es6fago (CCEE) es el subitpo histélogico
predominante de cancer esofagico, y se caracterizapor sualtamortalidad y diferen-
ciasgeogréaficasencuantoasuincidencia. Apesarde que se hadedicado mucha
investigacidnenestaarea,alnnoseconocelacausaexactade estaneoplasia.
Nuestroentendimientodelapatogénesis, epidemiologiaycomportamientodel CCEE
contindaendesarrolloconlosavancesenelcampodelabiologiamolecular. Algunos
de estosavancesincluyenlainvestigacionenlaetiopatogénesis (virus-como el
papilomavirus humano-, y genes susceptiblesacéancer), genesrelacionados a
tumores (oncogenes,genessupresoresdetumores),asicomonuevasformasde
inmunoterapianeoadyuvante paraeltratamientode estaneoplasia.

PALABRAS CLAVE: Carcinomaesofagico,célulasescamosas, HIV,oncogenes,
inmunoterapia.

SUMMARY

The esophageal squanous cel | carci noma (ESQQ) is the prevailing histol ogy sub-
type of esophageal cancer andis distinguishedbyits highnortality andits geo-
graphic differencesinregards toits incidence. The exact cause of this neoplasiais
still unknowninspiteof al theresearch nadeinthis area. Qur understandi ng about
pat hogenesi s, epi demi ol ogy and behavi our of the ESCCis still in progress t hanks
to the advances on the fiel d of nol ecul ar bi ol ogy. Sone of these advances i ncl ude
the resear ch of eti opat hogenesi s (virus, as the hunan papil | omavi rus, and the genes
suscepti bl e to cancer), genes associ ated w th tunors (oncogenes, tunor suppres-
sor genes), as well as newforns of neoadjuvant i mmunot herapy for the treat nent
of this neopl asi a.

KEY WORDS: Esophagus carcinoma, squanous cells, HV, oncogenes, i mmno-
t her apy.
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| NTRODUCTI ON

ncer of the esophagus existsin2main

fornswthdifferent etiol ogi cal andpat ho

| og cal characteristics, squanauscel | carci -

norma ( SCC) and adenocar ci nonma ( ADC)

(1). Regardl essof thecel | type (squanous

or adenocar ci nona) , esophageal car ci nona

i s anuncommon but agr essi ve nal i gnancy t hat usual |y pre-

sentsinal ocal | yadvancedstage (2). Esophageal squanous

cel | carci nona(ESQX) i st hepredomnant hi stol ogi cal subt ype

of esophageal cancer andi s charact eri zed by poor prognosi s

andaw dei nci dencevariationindifferent geographi cal
regons(3, 4).

. PATHOCGENESI S

Human papi | | omavi rus

Apossi bl erol ef or Hinan papi | | onavi rus (HPS) i nESCC
has beensuspect edsi ncet hei nf ecti onof thi sODNAvi rusi nthe
epi thel i unpl aysacruci a rol ei nthedevel opnent of cervi cal
SAC(5, 6). However, therol eof HPVint he pat hogenesi s of
esophageal S sstill conflicting wthreg onal susceptibility
di f f erences anong popul ati onsaroundt hewor| d(7). Sudi es
nai nl yfromhi na, weretheinitial associ ati onwasfound(8),
report HPVtobepresent i nrel ati vel y hi gh per cent ages of
ESCcases (9-15). Adifferent pi ctureseenstooccur i nseveral
Eir opeancountri es, werest udi esfai | edt odet ect HVi nESCC
(16-22). Arareinvol venent of HPVi n ESCChas been
reportedi nBel gium(23) andBrazil (24). | nJapanHVnay be
absent (25) or i nfrequent, andwhat i s noresurpri si ngHVhas
been f ound even i n DNAf r omnon- cancer ous esophageal
nucosa(26). | recentlyreportedabsenceof HPVi nagroup of
sanpl es f romPapua Qui nea (27) andaaf ewcases f romPer u,
assessedbyt hreedi fferent hi ghsensiti ve RIRbaseddet ecti on
systens (28, 29, 30).

Tunor suppressor genes (p53, pRB)

Genet i ¢ changes associ at edw t ht he devel opnent of
ESQCi ncl ude mut at i on of t he p53 gene, di sruptionof cell -
cycl econtrol i nGLby several nechani sns, i ncl udi ngal ter-
ationsintheretinobl astonaprotei n(RB), activati onof
oncogenes, andi nacti vati onof several tunor suppressor
genes. HVearlygenes, ESand E7, arei nportant i ncancer
devel opnent functi oni ngastransforninggenes. E5protein
bi nds t o and pr onot es degr adat i on of t het unor suppr essor
protein, p53, whi | eE7 protei nconpl exes andi nact i vat est he
RBprotei n; toget her, theydisrupt cel | cycl eregul ation(31,
32). Geneti ¢ changes associ at edw t ht he devel opnent of
ESQCi ncl ude mit at i onof t he p53geneanddi sruptionof cel | -
cycl econtrol bysevera nechani sns (i ncl udi ngal terati ons of
RB). ESCCconstitutesthefinal stageof asequence of
hi st opat hol ogi cal changest hat i nval ves esophagi ti s, atrophy,
nil dt osever edyspl asi a, carci nonai nsi tuandfina |y, i nvasi ve
cancer (F gl). Focal accunul ationof pS3protei nmutations
i nesophagi tis areas at the nargi ns of tunor s have been
observed(33). Mi ationsof thep53geneareal soi nvol vedi n
t he pat hogenesi s of adenocar ci nonasi nBarrett’ s esophagus.
Assessnent of p53nut at i ons st at us nay becl i ni cal | yi npor -
tant asaparaneter for thedefinitionof riskgroupsafter
potentialycurativeresecti ons(34).

High-grade dysplasia
Low-grade d‘rﬁ"éﬁi

Fig 1. Esophageal squamodss call cartinoma Matural History.,

ESCC constiutes the final stage of & sequence of histopathological
changes that involves itis, atrophy, mild to severe dysplasia,
cancinoma in situ and finally; invasivwe cancar .

Qrer expressi onand pS53 mut at i ons occur sfrequentlyin
bot h HPV negat i ve and HPV posi ti ve ESCCI esi ons ( 35) .
Qrer expr essi onof p53and| oss of pRBi s consi der ed abnor -
nal (36). RBexpressi oncanbeevenfoundi nhi ghfrecuenci es
i N ESAC( hi gher t han p53) (37-39) . | nmunohi st ochenical |y
det ermned| oss of RBprot el nexpressi onnay i ndi cat el oss of
het er ozygosi ty of t he RBgene (40) .

Anpl i ficationof several ot her oncogenes have been
det ect edi nesophageal squanous cel | car ci nonas (41). The
al terati onsobservedi nt unor suppressor genes or oncogenes
i nt he esophagus canbe, i nany case, duetoexposuretoot her
car ci nogens, suchas af | at oxi nBL, benzopyr ene pr oduced by
fungi andbact eri a, andni trosanines causedby ci garette
snoki ng (42, 43). Chroni cnucosal irritationduetohot
bever agedri nki nghas beenal soconsi deredasaneti ol ogi cal
factor (44, 45). Swki ng, al cohol consunpti on, andl owfrui t
and veget abl e consunpt i on have beenrecent |y report ed as
ri skfactorsfor ESQCi nanul ti cent er popul ati on-basedcase-
control study(46), poi nti ngout thei npact of |ifestyl einthe
pat hogenesi sof t hi sneopl asi a.

1. | MMUNOTHERAPY

| mrune response agai nst tunors

Local infiltrationof T-cel |'s, B cel | s and nacr ophages has
beenf oundt obeausef ul prognosti cfactor for 5 year survi val
i nesophageal SOCcasesw t hout preoperati veradi ot her apy,
chenot her apy or i nmunot her apy, i ndi catingthat thi sl ocal
i nmunocyt ei nfiltration, i nandar oundt hecancer stroma, i s
anani festati onof thehost def enseagai nst cancer (47). Infact
i rmunosuppr essi on, whi chi sassoci atedw thavari ety of
tunors, nmost commonl y | ynphona, nay al sol eadtothe
devel opnent of squanous cel | car ci nona of t he esophagus

®B.

Tcellsarecritical nediatorsof tunor i nmunity. T
| ynphocyt es canr ecogni ze speci fi c anti gens on humant u-
nor s (not di spl ayedont he surface of nornal cells), these
“tunar rej ectionantigens” arepepti desof tunor-cel | protei ns
presentedtoTcel | sby MHCcl ass| nol ecul es. Theanti - t unor
responsei s unabl et ospont aneousl y el i ninat eanest abl i shed
tunor, either becauset het unor - speci fi c anti gens ar e not
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i mmunogeni ¢ enough, or because t unor cel | s can escape
recogni ti onandki | I ingbycytotoxi cTeel I s(H g. 2). Theai nof
t unor i mmunot her apy i s t 0 enhance and augnent such Tcel |
response.
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Wse of acti vat ed| ynphocyt es stimul at edw t ht unor -
pul seddendriticcel I s(toenhancethecytotoxityof theacti -
vat edl ynphocyt es) showeddi sappear anceof ski nnet ast at si s
of ES0Candnight beusef ul for | ocal treat nent or post oper a-
ti vead uvant therapy (49).

Interleukin-2(IL-2) isaT-cel | gronhfactor, it ned ates
t hei nvi voexpansi onof T-cel | sw thspeci fi ci nmunol ogi cal
functionsaswel | as expand non- My or H st oconpat abi | ity
Qonpl ex (MH) restri ctedl ynphoki neacti vat edki | | er (LAK)
cells. Adninistrationof | L-2coul dnedi at et heregressi onof
est abl i shed hunan cancer | i ke net ast at i ¢ nel anonas, net a-
stati cki dney cancersandB-cel | | ynphonas (50). I nfact, use
of | L-2 preoperati ve as neoadj uvant i nmunochenot her apy
for | ocal | yadvanced esophageal cancer nay causesi gni fi cant
t unor regressi oni nbot hsi zeandshape (w t hcl ear surgi cal
nar gi ns and absence of net ast asi s) (51).

Qinicalysignifican tunar regressi onof soidnetastatic
| esi ons f romesophageal cancer has been achi evedt hr ough
t he use of | ocor egi onal adopti ve i mmunot her apy (AI'T).
Locor egi onal adnini strati on(either endoscopi cal | yinj ected
intoprinarytunor siteor directlyinjectedintonetastatic
| ynph nodes) of aut ol ogous | ynphocytes stimul atedw th
aut ol ogous t unor cel | sand| L-2i nvi tro, coul dachi evet unor
regressi oni naconsi der abl e per cent age of patientswth
advanced andr ecur rent esophageal cancer, w t h noder at e
andtol erabl etoxicity(52-54). It naybebenefitial especially
as post oper ati veadj uvant t her apy i nesophageal cancer (55).
These st udi es suggest t hat CILsrat her t han LAKcel I sare
neededt oachi evet he t unor regressi on. Hwever, tunorst hat
| ose expr essi onof MHCcl ass | nol ecul es as a nechani smof
escape fromi mmune survei | | ance ar e nor e suscepti bl eto
killingbynetura killercells(N (Fg2Q.

Furt her nor e, vari ous cancer s, i ncl udi ng hunan esoph-
ageal carci nonas express Fas | i gand (FasL) and canki | |

| ynphoi dcel | s(tunor-infiltrati ngl ynphocytes(T L) by Fas-
nedi at ed apopt osi s, thereby contributi ngtothei nmune
privilegeof thetunor (56). Anot her approachi nvol vest heuse
of ci s-di chl or odi anmi nepl at i num( CCP) as aFasi nducer to
nake esophageal tunors suscepti bl etoFas anti genand LAK
cytataxi ceffector cd 1s(57).

Tunr - speci fi canti bod esnight beabl etodirect thel ysi s
of thetunor cel | sby NKcel I sviatheir Fcreceptors(F g2B).
The use of anonocl onal anti body of nuri neorigi n (K S1)
showntoreact specifical | yw thananti genof humansqua-
nous cel | car ci noma (SA0 hadt he probl emof i nduci ngt he
gener ati onof hunananti - nouse ant i body (HAMR) . The use
of theKl SLHab’ ) 2f ragnent, i . e. thepart of t heanti bodyt hat
interactswthitsantigen, naynot onl yoverconethi sdiffi-
cul ty, but has beenshowntobe superior tointact K Sl.
Furthernore, it may be clinically useful for
radi oi nmunodet ect i onf ol | owed by t unor targeti ngt her apy
for patientsw thS3Cof t heesophagus (58).

Theoncal yti cherpessi npl ex- 1vi rus (NV1066), i savi rus
that has been engi neeredtoi nfect and|l ysetunor cel | s
sel ectively. Dietoitsonca yticactivityinvitroandi nvivo,
vhi chcanbet rackedendoscopi cal | yasit expressest hegene
for greenfl uorescent protei n(GP), nay beausef ul t herapy
agai nst esophageal cancer (59).

Recent progressingenetechnol ogy hasi denti fi ed sone
cancer - r ej ect i on genes and pept i des such as MNGE, MART,
etc. EfectiveHVvacci nesconstituteour nost pronisi ng
weaponi nthebat t| eagai nst cervi cal cancer (60), nevert hel ess
i t s usef ul nesswoul dbedebat abl easwe previ ousl y di scussed
that therol eof thi svirusi nESQCi scontroversial. 9 ncethe
cinicd efficacyd HAC assl-restri ct edpepti devacci nesi sstil |
poor, nany resear chersarenai nl y adnini st eri ngi nmuno- cel |
therapi es. Asthenunber of clinical stria sof cancer-specific
i rmunot her apy f or esophageal car ci nonas conti nuestoi n-
crease, we hopet hat newapect s ont heway of howt ouset he
i nmune responsetoattackthi sneopl asiaw | | beenlighted.
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