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Como resultado del Examen de Fondo realizado, con fundamento en el Articulo 45 de
la Decisidén 486 de la Comision de la Comunidad Andina, se comunica:

1. Documentos estudiados

Descripcion: Folios 10 a 26 18/Diciembre/2009
Reivindicaciones: Folios 27 a 28 18/Diciembre/2009
Dibujos: Folios 29 a 32 18/Diciembre/2009
Prioridad: CU 154-2007 29/Junio/2007

2. Analisis de la Prioridad

Se acepta la reivindicacion de prioridad porque esta solicitud fue presentada dentro
del plazo establecido (Art. 9 D 486) y su contenido técnico corresponde con el de la
prioridad reivindicada.

3. Objeto de la invencion

Titulo de la solicitud: “Composicion vacunal que comprende un conjugado quimico
entre el factor de crecimiento epidérmico humano recombinante (hfEGF) y la proteina
recombinante P64k” (modificado en el folio 80).

El problema planteado en esta solicitud consiste en la necesidad de suministrar
vacunas basadas en el factor de crecimiento epidermal (EGF) para el tratamiento de
cancer, las cuales sean quimicamente homogénea, con pureza definida,
inmunogenicidad potenciada, actividad clinica incrementada y que permitan disminuir
el numero de inmunizaciones para su accion terapéutica.

Para resolver este problema técnico la solicitud en estudio proporciona una
composicién vacunal cuyo principio activo comprende un conjugado proteico hrEGF-

Expediente 09 145155 1er Art 45



91
rP64k, caracterizada porque cada molécula de la proteina rP64k tiene enlazada dos
moléculas de hrEGF.

El objeto de la presente Solicitud se relaciona con la Clasificacion Internacional de
Patentes (CIP): A 61 K 39/385

4. Reivindicaciones relativas a un uso o a un segundo uso (Art 14y 21 D 486)

El uso de las reivindicaciones 20 a 23 no es patentable, de acuerdo con el Art 14,
5. De la Solicitud de Patente
Reivindicaciones (Art 30 D 486, Art 22 PCT)

La reivindicacion 1 no es clara porque reclama una composicién pero sélo define el
principio activo de la misma. Se recuerda al solicitante que una composicion esta
definida por sus componentes (Ej. principio activo y excipientes) y proporciones. Se
sugiere incluir las reivindicaciones 2 a 5 dentro de la reivindicacién 1 de tal forma que
se reclamen los demas componentes de la composicién en la reivindicacién principal
o modificar la reivindicacion 1 de tal forma que el objeto de la invencién se refiera a
un compuesto y no a una composicion.

Las reivindicaciones 5y 6 no son claras porque hacen referencia a “Montanide”, que
es una marca registrada y por tanto no definen al producto porque su composicién
puede cambiar con el paso del tiempo aunque conserve el mismo nombre. Se
sugiere incluir las caracteristicas estructurales y/o el nombre genérico del producto en
cuestion.

Las reivindicaciones 8 a 10 no son claras porque se definen por medio de un efecto o
resultado a alcanzar como es el titulo de anticuerpos anti-EGF. La composicion no
queda definida por el resultado a alcanzar, puesto que la reivindicacién incluiria no
solo la solucion propuesta por el solicitante, sino todas las alternativas presentes o
futuras que lleguen a ese resultado. Se sugiere reemplazarlo por las caracteristicas
esenciales de la composicion que contribuyen a la obtencion de ese efecto.

La reivindicacién 11 no es clara porque la expresién “un procedimiento adecuado” no
es limitativo. Adicionalmente, no se incluyen las condiciones necesarias para llevar a
cabo el procedimiento. Se sugiere al solicitante definir el procedimiento por medio de
cada una de sus etapas y condiciones y eliminar la expresién mencionada.

Las reivindicaciones 17 y 18 no son claras porque reclaman una composicién pero
esta se encuentra definida por su proceso de fabricacién. Se sugiere al solicitante
definir la composicién por sus caracteristicas técnicas esenciales como sus
componentes y proporciones.

Descripcién (Art 28 D 486)

Dado que esta solicitud se refiere a secuencias de aminoacidos, deben presentarse
las listas en forma separada de la descripcion, bajo el titulo: “Listado de secuencias”.

Se requiere al solicitante hacer las aclaraciones necesarias.

Expediente 09 145155 1er Art 45




92
6. Determinacion del Estado de la Técnica

El estado de la técnica se determin6é con base en la fecha de presentacién de la
solicitud de prioridad (Junio 29 de 2007) y se encontraron los siguientes documentos
que anticipan el objeto de esta solicitud:

item Documento Titulo Fecha de Publicacion
A novel cancer vaccine composed
Génzales G. et . .
al Annals of of human-recombinant epidermal

D1 Oncology growth factor linked to a carrier Abril/1998
1998:9(4):431-5. girgltem: report of a pilot clinical
Immunotherapeutic combinations
D2 WO0245747 for the treatment of tumors 13/Junio/2002

D1http://mww.nhebi.nim.nih.gov/pubmed?term=Annals%200f%200ncology%209.%20431-435.%201998
divulga (Pag. 431, summary; Pag. 432, columna 1, parrafos 8 a 10; folio 95 y 95 vuelto) una vacuna
para el tratamiento del cancer que tiene por principio activo un conjugado proteico hrEGF-rP64k y por
adyuvante hidréxido de aluminio y el procedimiento para obtenerla.

D2http://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=25&ND=4&adjacent=true
&locale=en EP&FT=D&date=20020613&CC=WO&NR=0245747A1&KC=A1 divulga (P4ag. 4, lineas 10—
12; Pag. 6, lineas 25 —29) una vacuna donde el principio activo es el conjugado de EGF con la proteina
p64k de Neisseria meningitidis y el adyuvante es alumina o Montanide ISA 51.

7. Examen de Patentabilidad (Art 14 D486)
Novedad (Art 16 D486)

La reivindicacién 11 consiste en un procedimiento para la obtencién de forma
sanitaria de la composicion vacunal de la reivindicacion 1 que comprende un
procedimiento adecuado de conjugacion covalente del EGF, a la proteina
transportadora rP64k y la purificacion del mismo, empleando una membrana de
ultrafiltracion para remover las especies conjugadas biolégicamente inactivas y otras
impurezas quimicas.

Comparacién de las caracteristicas técnicas esenciales, con las del Estado de la Técnica:

Caracteristicas esenciales D1
Un procedimiento para la obtencion de la | Un procedimiento para la obtencién de
composicion vacunal de la reivindicacién | una composicién vacunal que
1 que comprende: comprende:
un procedimiento adecuado de
conjugacién covalente del EGF, a la
proteina transportadora rP84k (Pag.
432, columna 1, parrafo 8)
Purificacion del conjugado por medio
de dialisis contra solucién buffer de
fosfato salino (PBS) y posterior
filtracion a través de una membrana
bacteriolégica de 0,2um (Péag. 432,
columna 1, parrafos 8 y 9)

un procedimiento adecuado de
conjugacién covalente del EGF, a la
proteina transportadora rP64k

y la purificacién del mismo, empleando
una membrana de ultrafiltracién para
remover las especies conjugadas
biolégicamente inactivas y otras
impurezas quimicas

Las caracteristicas esenciales del procedimiento de la reivindicacién 1 habian sido
divulgadas previamente en D1, el cual ensefia que el conjugado entre EGF y una
proteina transportadora como P64k se obtuvo mezclando estas dos moléculas en
una proporcion de 10:1 (moles de EGF/moles proteina transportadora) y luego
adicionando glutaraldehido suficiente para que la concentracién final fuera de 0.05%.
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la mezcla se incubd por una hora y luego se dializé contra una solucién buffer de
fosfato salino (PBS) durante una noche a 4°C. D1 divulga que el conjugado se filtrd
bajo flujo laminar a través de un filtro bacteriolégico de 0,2um para esterilizarlo y se
recupero en un recipiente apirégeno estéril (Pag. 432, columna 1, parrafos 8y 9; ver
folio 95 vuelto).

En consecuencia, la reivindicacion 11 carece de novedad, segun lo divulgado en el
documento D1.

Las reivindicaciones dependientes 12 a 19 no mencionan alguna caracteristica que
haga nueva a la composicion de la reivindicacion 11, por lo cual se considera que no
son nuevas.

Nivel Inventivo (Art18 D486)

La reivindicacion 1 consiste en una composicion vacunal cuyo principio activo
comprende un conjugado proteico hrEGF-rP64k, caracterizada porque cada molécula
de la proteina rP64k tiene enlazada dos moléculas de hrEGF.

Comparacion de las caracteristicas técnicas esenciales. con las del Estado de la Técnica;

Caracteristicas esenciales D1 ) D2
- . Una composicion vacunal Una composicién vacunali
Una composicion vacunal guyo Cuyo principio activo Cuyo principio activo
principio activo comprende: comprende: comprende:

" un conjugado proteico hrfEGF-  un conjugado proteico ~ un conjugado proteico
rP64k, NrEGF-rP64k _hrEGF-rP64k
caracterizada porque cada
molécuila de 1a proteina rP64k - No se menciona No se menciona

tiene enlazada dos moléculas de
hrEGF

Los documentos D1 y D2 se consideran el estado de la técnica cercano a la
invencion definida en la reivindicacion 1 porque:

D1 divulga una vacuna para el tratamiento del cancer que tiene por principio activo un
conjugado proteico hrEGF-rP64k y por adyuvante hidroxido de aluminio (Pag. 431,
summary; Pag. 432, columna 1, parrafos 8 a 10; ver folio 95 y 95 vuelto).

D2 divulga una vacuna donde el principio activo es el conjugado de EGF con la
proteina p64k de Neisseria meningitidis (Pag. 4, lineas 10 — 12). D2 divulga que la
vacuna se administra con un adyuvante como alumina o Montanide ISA 51(Pag. 6,
lineas 25 -29). Adicionalmente, D2 da a conocer que luego de la vacunacion con
dichas vacunas en pacientes con cancer se consiguieron respuestas de anticuerpos
anti-EGF con titulos entre 1:8000 (Pag. 9, lineas 2 — 3, 22 - 23) y 1:400000 (Pag. 12,
lineas 10 — 12) dependiendo del esquema de vacunacion.

La diferencia entre la invencion, definida en la reivindicacién 1y la composicion de
D1y D2 consiste en que el conjugado esta caracterizado porque cada molécula de la
proteina rP64k tiene enlazada dos moléculas de hrEGF.

El hecho de incluir dos moléculas de hrEGF enlazadas a una proteina rP64k no ha
mostrado un efecto técnico sorprendente con respecto a lo divulgado en los
documentos D1y D2 con respecto a los titulos de anticuerpos anti-EGF.
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Por lo tanto, el problema tecnico objetivo que pretende resolver esta invencion se
puede formular asi: “como modificar la composiciéon vacunal conocida en D1y D2
para conseguir vacunas alternativas con actividad similar frente a la generacién de
anticuerpos anti-EGF”.

Teniendo en cuenta que los documentos D1 y D2 ya divulgaban composiciones
vacunales que tienen por principio activo un conjugado proteico hrEGF-rP64k para el
tratamiento de cancer, la persona del oficio normalmente versada en la materia,
habria inferido la generacion de combinaciones alternativas de las proteinas hrEGF y
rP64k para obtener conjugados con la misma actividad. Por lo tanto, la reivindicacion
1 se considera obvia.

Puesto que las reivindicaciones dependientes 2 a 10 no mencionan caracteristicas
inventivas adicionales tampoco se pueden considerar inventivas.

Conclusién:;
Las reivindicaciones 1 a 10 cumplen el requisito de novedad (Art. 16), pero no
cumplen con el requisito de nivel inventivo (Art. 18).

8. Conclusidon

Los requisitos de patentabilidad de la presente solicitud estan afectados asi:

: Reivindicaciones .
item Documento afectadas Requisito que afecta
Goénzales G. et al. Annals of
D1 Oncology. 1998:9(4):431-5. 11-19 Novedad
Goénzales G. et al. Annals of . .
D1 Oncology. 1998:9(4):431-5. 1-10 Nivel Inventivo
D2 . W00245747 1-10 Nivel Inventivo

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta (60) dias
contados a partir de la fecha de notificacion de la presente comunicacion. En caso de
no dar respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran
los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica No. 10 de 2001.

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (C)

El anterior ‘requerimiento fue notificado por fijacibn en lista, de fecha
2% SET. 2l
Elaborado por: Ménica Alexandra Nova Manosalva }{}(

Revisado por: Consuelo Leguizamén Leguizamén
Aprobado por: José Luis Salazar Lépez
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Original article

Aungls of Oncalagy 91 431433, 1998,
21998 Klovee deademic Publisiers, Pmued i the Netherlands.

A novel cancer vaccine composed of human-recombinant epidermal growth
factor linked to a carrier protein: Report of a pilot clinical trial

G. (.mnmic?, T Cmmbet M, qualé V. Mirabal,? J. €. Herndndez,® ¥. Gonzélez,’

P Marinello,! G. Guillén* & A, Lage’

"Conter af Moleontar Ipmunvlog v,

Bummary

Bagkground: There is evidence of a relationship betwegn epis
dermal growth factar (EGF) and tumor cell proliferation, sych
as the overexpression of EGF receptor (EGF-R} in different
human tumors, which makes this system an interesting Larget
for cancer treatment. Up (o now, pasgive immunaiherapy with
monacelanal antinodies upainst the BGF-R has been aseayed in
clinigs. Qur approuch consists of agtive immunotherapy with
human EGF (hus-EGF). We condycied a pifat ¢linical trint 1o
define the safety, toxicity and immunogeniziiy of vacrmation
with hu-EGF goupled 1o g carrier peatein,

Putients gnd merBeds, Ten putients with histaloagieally pro-
ven melignan) sarcinmas {colan, lung, slamagh and prostats
in udvanced clinical stages were enrolled, Patien(s werg [mumy-

Introduction

Epidermal growth factor is & 53-amino acld (molecular
weight 6045d) polypeptide which is mitogenic for epi-
thelial eells [1, 2],

Since its discovery in 1962 [3] the relationship be-
tween EGF and tumar cell proliferation has held the
attension of several scientific teams, Qur own staff has
been active in this field since 1982, reporting consecu-
tively that high-affinity EGF-R are present in human
breast cancer cells [d], that the presence of EGF-R is
inversely related to surv ivzsl [5] and to the presence of
estrogen receptors (6], that expression of EGF-R is
higher in metastasis Lhan in primary tymars 17}, and
that expression of EGF-R is frequently associated with
expression of Transforming (rowth Fuctlor alpha (8]
in what could be an autocrine loop.

Simultancously, other groups heve beea reporting the
overexpression of BCIF-R in human tumors in diverse
logalizations such as jung [3], prosiate {10], head and
ngck [11], avarian {12} and digestive tract |13, 14],

Several attempis bave been made using monaclonal
antibodies (MoAb) against EGF-R for the treatmgnt of
tumars {15-17].

Radioactive antj-EGF.R MoAh do logalize in human
tumaors [1§, 16], but the therapeutic effact of naked anti-
EGF-R MaAbs hag bheen marginal up to now.

*Ceter uf Meddical Singieal Reswareh;

YCanter of Genpne Englueecing and Biotechnalogy. Boyvany, Cuba

nigd twice (on dayg 0 and 15) with hBGF lipked to either
wianic oxeld (TT, flve patients) or Podk Meisseria Maningitidis
recombinant protein (Be4k, five patienis). itradermieally, using
aluminium hydraxyde a3 adjuvant,

Resyults: Tn both groups 60% of patients developed anti-
EGF antibady titers withaut evidenge of toxicity, Secondary
renctions were very mild, Himited to erythema and itching at
ihe site of injection, which disappeared without medieatien,

Conclusions: We conclude thai the proposed vacelnation
with heEGF was well tolerated and that antbody titers
apaingt seil BGF were developed. The results of this trial may
be useful in 1the design of naw ¢linical trigls with higher doss
immunization protocals and uning mors effsetive pdjuvants.

Key words: cancer vigeing, gnidermal growth factor

An altgrnative approach is BGF deprivation through
agtiva {mmunizatian, if telerance against sell-EGF can
be broken, We have recently shown that this is possible
{18), and that antibodies against autologous EGF can
be produced in mice and monkeys when the latter are
immunized with self-EGF linked to a carrier protein or
with EGF of another species,

Morgover, we have also shown that mice with anti-
body titers againat self EGF have an aliered biodistribuy-
tion of EQF angd also have better survivals when trans-
planted with Ehrlich Ascites Tumor cells [18].

In the present paper we report the results of a pilat
clinical trial tn which patients with advanced-stage
tumors werg immunized with human recombinant EGF
chemically linked to either TT or to P84k,

Patlents and methods

Eligibility criteria

Paticnts with hisiplogicsliy-proven malignant garginema ai advanced
¢llnical sloges were eligible. All patisnis had aciive pragressing disease
after fajlure of conventignal treatment, and werg net eligible for any
other madality of gneg-specific therspy, Their last enco-spegific treal-
menss had cceurrad at jeast four weeks prior 1o their inglusion in this
protecol.

Other shigibitity criteriy were age bstween 1§ ang 75 years, WHO
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performance status 0- 3, nermal liver, kidney and bone marrow func.
t10ns, no pregnancy or lactation, no severg uncontrelied co-morbiditics.
0o sevond malignancies and av previous history of hypersensitivity to
forergn prove:ns

All patients gave their winlten consent after receiving complete
nlormation abeul (he product 4and the protocol.

Stud v design any patient evaivation

Tie wos v amen fabe! ron racdomazed pilnt slinscal tnal nteaded to
obtain imibal iIrformaton adous sufey and (exiny, A secondary
objective was (o measa-e annbody uters sgainst both EGF and rhe
CHITIET DFOW A

The il protoco! was approved by the Ethics Commuttee of the
Center of Medical Surgicai Research (CIMEQ) where the rial was
carried out. wnd 1t also received clearance from the State Center of
Drug Quatity Control {CECMED, Nantonal Regulatery Authority).

Pauents uncerwent a conti; matory histological or cytological tumor
exam, a complete blood count, including differential leukocyte count,
piateler count and herroglobin, and also glutamic ovalacclic trans-
AMInaEe, IULGTUC PIrusie transaminase, alkaiine phosphatase and
seric crealinine measurements prior (o inclusion in the tria] These
paramuters were tested monthly during the follow-Lp perind.

Tumor esponse was ov lusted o ihe third month of inclusion by
chest X-ray, abdomsaa. uitrascund, .« thoracic and abdominal compu-
tezed tomopraphy (CT) scan

Ilmmunogens

Human Recomoinant EGF und P64k [19, 20] were purchased from the
Center of Genetic Engineering and Biotechnology of Havana, Cuba.
Purified TT was purchased from the Finlay Insiitute, Havana, Cuba,
hie conmjugates between hu-EGE and carrier proteins (TT or P64k)

were made my mixing them m u proportion of 10:1 (mol EGF/mol
currier protein) and then adding glutaraldehvde to « final concentra-
non of 005, The mixigre was incubated tor one hour and then
dralyzed against phosphare-buffercd saline (PBS) overnighi at 4 °C.

Befors being mixed with aluminium hydroxyde, the conjugate
sulution ws sierilized by Altracon chreugh v 2w bacteriological filters
ander lanines Bow and recovered on sterile, deprregenized reipients

Aluminiurn avdroxsde was mixed with coajugdites. 2 mg ‘dose., and
he adsorplior wis uchivved by coenstant surring at roomr temperature
for wne hour ender stertic condivons. One dose of vaccine s equivalent
to S0ug of hu-EGF

Vaecine batches were released for use wfier independent tesung for
sterihty, end assessmeny for potency ihrough ds abitity to elicit ant.
EGF anubodizs in NMRY mice [15].

Immunization protocul

Puuients were immunized twice (duys | and 15 with $0ug of hu-EGF
hnked enther o wiznic toxord (Gve patients) or to P64k (five patientss,
through intradermal injection at two sites in both arms.

Biood samples were taken on days 0, 21, 28 and menthly thereafier,
for antibedy uter measurement. A parallel immunization protocol was
performed in Green monkeys (Cercophitecus aethiops).

Measurement of antibody titers

Serum titers agamst hu-bGE. TT or P64k were measured through
enzyme-hinked immunosorbent assay Microtter plates were coated
avernight a1 4 "C either with hu- EGF, TT or P64k (10 ug/mi) in coating
buffer (0 1 M sedium cerbonate-bicarbonate. pH 9.6). 50 plswell. The
piates were blocked wath 5, calf serum o PBS. Tween (0.5V.; for
one bour 3t 37 C After woshiny 50 4l of different pauent serc
diiutions (in PBS Twsgen vt serumy were added 1o each well ang
wngubated jor wne howr ut ' C Afier mvubation, the plates were

warhed with PBS/Tween and filled with 50 pg/wel! of 1 1000 d-'ured
alkaline phosphatuse-labeied antbuman polyvalent immunoylububn
cerum, then incubated for one hour at 37*C. The plates were then
washed and color developed with ortophenilendiamine (I mg/mi in
dietanolarmine}. Absarbence at 40% am was measurcd in an ELISA
plate reader

Specificty of artibodies .painst EGF was deterrmned by adding to
mmung sery ddfer.nt conenti iens of EQF and then woung Jhem ia
te LL.SA cssay areviously descrihed

Determnation of immunoglobulin class

tmunogiobuiln class was driermined tirough enzyme-linked immu.
nosorbent Sssay Microuier plates werw coated with hu-EGF (10 yz3/m))
and blocked, as sreviously described After incubation with patient sera
at different dilutions and washings, |. 5000 diluted alkahine phospha-
tase-labeled goar anti-human g or goat znu-human 1gM (Juckson),
were added to sach well and incubated for ene hour ar 37°C Thun the
plates were washed and coior develoned with oriophenyiendiaming for
absorbence messurement.

Assay for EGH EGF-R birding inhibition by sera from immurized
patients

Fheigtasertes umer ol 767 nere maubaled OF uiic towr gy foet
remperature with 3 opm BILEGF n the proence of difecent dita.
tions of sera from anmunized pabents. Binding inkibiion by an croess
of nonradiocative EGF was axend 4s a positive control. The incut ation
was stopped by the addivon of 1.5 mi of PBS und centriugabion at
1000 rpm during 10 min. The sedimented cells were washed and drieg,
and radioactivity was counted i a pgamma counter.

Determination of D3, CD4 and CD8 subpopulations

Purified snu-human CD 3. CD4 snd CL23 FITC.conjugated anubodiss
(zenerated wnd produced w the Center of Moleculat Immunolory,
Havane. Cubaj were used tor the immunofluorescence assay Total
fresh bleos samn’es 100 ub supriemented with ED EA §-0 were maacd
wits 20 ptoof Lre purfied MoAbs and the erythrovytes were then ysed
by adding Tm!of z byais solution for Human blood (0 15 M Amisonium
chlorior WU M Potasstum carbonate, 0.8 ~ 10 *M EDTA: tluores-
CENCT wast ahalyZcd A o Flacrescence Actvated Cell doan (Orthe-
¢lone) and the data were processed asing a program wiah o <ailer
guted un lymphocywes exclading monocvies, polymorpronacteur vatls
and dead cetly

Results
Patient characteristics

Ten pauents, four of them male and six female, with a
mean of 59.6 vears (range 49 to 71), were enrolied in the
trial; all of them had histologically-confirmed advancea-
stage carcinomas. Primary tumors were located tn colon
(four cases), lung (three cases). stomach (two cascs) and
prosiate (one case). The tumor histology was adenocar-
cinoma in eight patients and epidermoid carcinoma in
two patients,

The patients were ineligible for any other standard
anti-cancer treatment: eight of them previously had
surgery, combined in three cases with radiotherapy,
one kad received radiotherapy alone and one hormone
therapy
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Immunogenicity of the EGF vaceine

Antibody titers against self-EGF showed a significant
increase after vaccination in 60% of the patients. This
figurc was the same for patients immunized with hy-
EGF linked to tetanic togoid and with hu-EGF linked
to Pa4k (Tuble 1), Antibody titers were more than §0%
suppressed if EGF (0.0 ug/mb) was added 1o serum
samples, indicating the specificity of the aniibady meas.
yrement,

Patients immuiized with the EQF-P84k proparation
showed Jewer antibody titers ugalnst the cuerier protein
than thosa immunized with EGF-TT (Table 2a, b).

Peak values of anti-EGF antibodies ware obtuined
between days 21 and 28 after first immunization and
decreased thereafver. The two carrier proteing showed
similar kineties (Figure ta, b).

We also compared antibody responses obiained in
humans with those obtainad in monkeys immunized with
the same vaccing preparation and on the same vacgina-
tion schedule. When the EGF-TT preparation was used,
humans showed lower anti-EGF antibody titers (geo-
metric mean 1:1,320) than menksys (geometric mean
]:+14,142), but humans showed higher anti-TT antibody
titers (1: 527,803) than monkeys (1:150,000). When the
ECiF-P44 preparation was used, antibody response in
humans was lower than in monkeys against both the
EGF (hurmans 1: 631, monkevs | : 14,142) and the esrrier
protein (humans 1:1,320, monkeys 1:31,623).

Antibody titers against both EGF and carrier protein
were in all patients lgG. No 1gM class resnonse was
detectable,

Sera from the patient who achieved the highest anti-
bedy titers against EGF (patient 8 in Table 1), inhibited
by 95% the binding of radioactive EGF to its membrane
receptor,

Lymphocyte subpepulations (CD3, CNR4, CR8) were
counted befare and after vaceinations, but no relation.
ship between these data and the antibody response
could be demonstrated in this small series.

Toxictty and clinjeal evaluation

Secondary reactions wers very mild and limited to
erythoma und iching ot the site of injection, and it
disappeared without medication.

The hematological data (hemoglobin concentration,
leukocyte and platelet counting) and the blood chernical
data (glutamic - oxalacetic and glutamic - piruvic trang-
aminases, alkaline phosphatase, and creatinin) also re-
mained within normal ranges during the immunization
and follow-up peripd. The e¢linical outcome of each
patient is detailed in Table 3,

Buse-ling autibady ther in healihiy prople
The measurement of some level of antibody titer againgt

sel-EGF in serum before immunization prompled us w0
cheeck this in a normal population sample. It was found
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Table | Antibady titers aguinet EGF

Pts  Day¢ Day2!  Duay28 Day6d Day90

Day 120
fu) Parients imnised with EGFTT
! 1000 300 1000 00
2 $00 20007 000*
] 500 1000° fgopr 500
4 1060 1660 20004 00 300 200
% 1000 1100 1000 iy 100 100

ek Butients ippnunized with EGF-Fdk

8 108 10004 4000%F  uuyd 10000 10Q0?
7 109 $00¢ 5000 100 10G 100

§ 100 S0 100" 100 100 100
9 500 500 200 300 500 500
10 100 100 00 100 100 100

Numbers are antibady titers (defined as the maximal sera dilution
which, by the ELISA 1gst, produced an optics! density higher than
that of the negative control {PBS) plus five standard deviations). Euch
serum was tested in triplicate.

* Those messurements in which antibody titers al least doubled aligr
vageinution.

Tahte 2. Antibody thers against carrier pratgins,

Ptz Day0 Day2! Day28 Dayé60 Day?0 Dayi20

ta) Pativnts immunized with EGF-TT

1 10000 800000* 800000 200000°

3 1000 800000Y  800000"

3 200000  800000*  800000" 400000*

4 1000 800000  400000°  400000%  400000°  400000°
4 1000 200000  200000* 100000 100060°  100000"

(hl Patienis immunized with EGF-P64k

A 1oa 2000° 2000*% 1000% 500 500
7 1000 20004 20004 2000 2000% 1000
] 500 2000" 4000° 20004 100 100
¢ 200 500* 500° 500° 506 400
10 500 100" 1007 1004 100 100

Numbers are antibody tters {as defined 10 Tablg 1) Each serum was
tested in triplicate.

* Those measurements in whieh antibedy titers st least doubled afier
vageinytion

that sera from healthy bload donars cantained measur-
able titers of antibodies against self-EGF in 61% of cuses,

These antibodies were EGF-specific in the sense that
they could be more than 80% adsorbed by the addition
of EGF to the serum at a concengration of 0.1 pg/pl.

On the other hand. only 9% of serum samples con-
tained antibodies against insulin and 17% against serum
albumin. These natural autoantibodies against self-EGF
were also IgG class.

{Mscussion
To our knowlsdge, this {s the flist report of an attampt to

induce an antibody rasponse against self.BGF in human
beings.
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Figure | Antibody response against EGF in patients treated with a)
EGF.TT. b) EGF P64k. Abscissa is ume after first immunization,
Ordinate i3 serum anu-EGF antibody concentration in arbitrary units.
An arbitrary unit was defined as the amount of antibody which, in our
ELISA system, produces an optical density equal to that of the internal
standard The internal standard was serum from a previously immu.
n.zed monkey. diiuted 1: 40,000, Each line in the figure represents data
from & different patient. Each is the mean of triplicate measurements.
In the interest of simphcity, standard deviauons are not included, but
they were consistently below 10% of the mean value,

fn this trial, immunization with human-recombinant
EGF linked to a carrier protein elicited an increase in
antibody titers against sel-EGF in 60% of patients,
which reached peak values 3-4 weeks after immuniza-
tion and decreased thereafter.

The use of tetanic toxoid as carrier protein somehow
‘deviates’ the immune response, eliciting many more
antibodies against the carrier than against EGF, asis to
be expected, since all patients have at some time 1n their
lives had anti-tetanic vaccinations.

The use of P64k protein of Neisseria meningitidis as
carrier protein yielded a different antibody profile, with
titers against the carrier P64k protein closer to those
against EGF This is probably because patients had not
previously been exposed to Neisseria meningitidis.

The antibody response against both EGF conjugates
in monkeys s in accord with this interpretation. The fact
that patients before immunization (and also normal
donors) had some measurable titer of IgG anubodies
against self-EGF (but not against self insulin), is very
interesting. It has been shown that natural autoanti-
bodies do not recognize self proteins randomly, but are
directed to a biased subset of self proteins [23], and
based on this fact it has been speculated that a kind of
‘immunological homunculus’ exists, integrated by self
molecular components which are overexpressed in the
pattern of recognition of antural autoanubodics [24).
although its physiological relevance is unknown. Epider-
mal growth factor could be connected to this part of the
immune system.

The advanced clinical stage of patients included in
this pilot trial precluded a long-term follow-up. How-
ever, during the observation time (range 2-6 months)
there was neither clinical nor laboratory evidence of
toxicity. Except for minor local itching and erithema,
the vaccination procedure was very well tolerated.

It should be noted that there was no evidence of skin
or mucous membrane toxicity. The lack of toxicity of

Table 3 Characteristies 2nd chnical outceme of patients in the two (reatment groups.

Patients treated with EGF.TT

Patients treated with EGF P64k

Tumour  lype Stage Chimcal evaluation

Pts Tumour Type Stage Climical outcome Pis
i Colon Adeno- v Died in month 3; multiple 7
carcinoma hepalic metastases appeared
4  Colon Adeno- v Clinical stabilization up to 8
carcinoma month 8; increase 1n primary
lesions; stll alive at month §
2 Stomach Adeno- 1A% Died in month 2. multple 9
carcinoma hepatic appeared
3 Lung Carcynoma 1V Died 1n month 2: progres- 6
ston of primary lesion
5  Prostatic Adeno- v Died in month 5; clinical 10
cancer  carcinoma stability up to month 4;

hepalic metastases appeared

Colon Adenocarcinoma [V Clinical stabilization up to
month 3: hepatic metastasis

appeared, stifl alive on month 7

Colon Adenocarcinoma [V Clinical stabilization up to
month 5, hepatic metasiases

appeared: stili alive on month 6

Stomach  Undifferennated |V Pulmonar metastases appeared,

carcinoma stil! alive on month 6
Lung Adenocarcinoma [V Died on month 4: progression of
primary iesion
Lung Adenocarcinoma [V Died on month 6: climical and

radologic stability up 10 month §
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EGF-immunizatian in adult animals has been previ
ousiy reported [21, 23], bt this should be re.evaluated
tn more intengive {mmunization protocols,

The evaluation of antitumor activily was not the goal
of this trial, nor were objective remissions 1o be expected
with any procedure at such advanced stages. No redue-
tions in size of tumor lesions were recorded, However,
mosl patients experienced subjestive clinical improve-
ment after vaceination and during the time when anti-
EGF antibody titers were present,

In conclusion, vaccipation with sell EGF linked to
a carrier protein {s feasihle, safe and immunogenic in
humans. As this procedure has anti-tumor activity in
animals [22), it deserves more extensive clinical evalua-
tion testing higher doses and more effsctive adjuvants in
patients at less advanced ¢linical stages.

Referonces

. Carpenter G, Cuhen S, BGF recepiors inarastion aad by stims
uintion of cell growth, In Lefkowite RY (edj: Recepior Regulanion
{Beries B), Vol 13 Londen/New York: Chapman and Hall 1941 41,

2. Ulnch A, Schiessiager J Signal transduction By recepiors with
tyrosing kmase activity. Cel} 1990; 61: 20312,

3. Cohen S Isolation of 8 mouse submaxillary gland proigin ascel.
grating incispr erypticn and eyelid opasing in the new born
animal. J fiol Chetn 1962; 237; 1585<62, '

4, Pérez R, Puscual MR, Macias A st al, Epidgrmal growth fagior
recepiors in human breast cancer. Breast Cancer Res Teeat 1984;
4:189-9),

5. Khjn JG, Look MP, Portengen H ¢t al. The prognostie value of
epidermaj growth factor receptor (EGF-R) in primary breast
cancer. Resulis of p 10-year follow-up study. Branst Canger Hes
Trest 1994; 4: 189-83,

6. Rios MA, Macias A, Pérez B ot a). Recapiors for ¢pidarmal
growth factor and estrogen as predictars of relapse in patients
with mammary carcinomy, Anticancer Res 1988; §: {73-6

7. Maclas A, Auvedo B, Perez R et sl Receptors for epidermal
growth factor in hgman carcinomas 4nd their metustases, Anui-
cancer Res 1986; 6 §49-52.

8. Muciay A, Perez R, Hagerstrom T et al. Transforming Growth
Pactor Alpha in Human mammary carcinomas and their mgtaz.
tases. Anticancer Res {989, [77-80,

9. Rush V, Baselgn J, Cordon-Carde C et al. Rifferentinl expiession
of the epidermal grawth [acor receptor and & liganda in primury
non-small cell lung tuncers and adjucent benign lung, Cuncer Reg
1993; 53; 217085

10, Ware J. Growih Faciors and their recepters ss deirminants
in the proliferation ond metasiasis of human prepiay canggr.
Cancer Metastasts Rov 1983; 12, 287-301,

11, Dussonowille O, Formente IL, Francouni M si ui. Bxpresiion
of epidermal growih facior rgoepter amgd supvival in upper i

20

M,

433

digestive tract eaneer.  Clin Oneol 1983; 11 18738,

Jeminis | Makepouloy O et al. Immunghistachemical expression
of EGF-R in malignant surface epithelial ovarian neoplasms
(SEONY. Fur ) Gynagool Oncol 1994, 15: 19 23,

lida A, Hirose K. Arai M et al. Relationships among the expres-
sion of vpidermal growth factor receptor. profiferaiion cell nuclerr
antigen labeling index, and lymph node metastasis in gastrie
gancer. Oncology 1995 §2- 18995,

Ichiyochi Y. Tuteishi M, Toda Tet al. Epidermal growth factoer in
gastric carvinorna as a risk of pastoperative recurrence. int Surg
1693 78: 196-9,

Diuigi CR, Welt §, Kris M ¢t al. Phase I and imagin trial of
indium 111 labeled anti-epidermal growth factor receptor mang-
clons! aniibody 22§ in putients with gquamous cell lung car
cinama, § Natl Cancer Ins1 1991, 83: 97-104.

. Brady IW, Markal AM, Woa DV et al. ledine 125-1abeled anti-

eprdermpl growth fagior receplor 425 in the treatment of Glio-
blastoing Multiforme Yront. Radigt Ther Oncol 1990; 24: 151-60,
Baselga J, Mendelson J, The epidermal grawth fagtor recapror ps
target for therapy in bregst carcinoma, Breast Cancer Res Treps
1994: 127 15

Ganzilaz ), Sdnchsz B, Sudrez B &1 ol Indugtion of immune
reeognibun of sell epidermal growth factor (RGF): Effgst an
POF adnavibution and tgnor growth, Vacgine Res 1996, §
F11.44

Ciufilen (3. Siiva R, Alvarez A e al. Cloning and gxpression of a
high imwlecalar weigh protein (PM-6) from the Neigseria menin-
gindis stron B 4PLYS. BEvalugupn of the immuacgenicity apd
bucteria! activity of antibodies raised against the recombinant
protein. Pathplogy and immuncbiology of Nesseriaceae, In
Cande CJ et ol (eds). INSP Mexingi 1994, 834-40,

Stiva R, Selman M, Guillen G ot al. Nucleolide sequence cading
for an auter membrane peatein from Neisserfa menunguidis and
use of sa1d sequence in vaceine preparations. USA Patsny 19841 5;
286484,

Raaberg L, Nexo E, Poulsen 88 ¢ 31, An immunclogic approach
10 industion ol epidermal growth factor deficiency. Induction an
characterization of auiganiibodies to gpidermal growth facter in
rata. Pediair Res [995; 37: 169-74,

Raaberg 1, Nexo E, Jargensen PE et al. Fetal effects of epidermal
growth [actor deficiency induced i ratz by autoantibodies against
epidermal growih fugtor, Pediatr Res 1995; 175-81,

. Cohen 1. The cognitive principle challenges clonal selegtion.

Immunol Teday 1982: 13 4414
Cohen 1. The cognitive puradigm and the immunclogical homune
culus, Immupo! Today 1992; 13: 490-4,

Received 18 September 1997, accepted {5 January 1998,

Correspondsance 10

D, Gigela Gonzilez,

Center of Malscular Immunelogy
.0, Box 6040

Huvena 11600

Cuby

Fomail: gissladyiergim sld ey

DUy R oD O THIALT Ay GLRY PIpeUpEs ol

ZI0T a7 wnday uo o dg &

1



