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Como resultado del Examen de Fondo realizado, con fundamento en el Articulo 45 de
la Decision 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. 3 D 486) y su contenido técnico corresponde con el de |a
prioridad reivindicada. ‘

3. Objeto de la invencion

Titulo de la solicitud: “Composicién vacunal que comprende un conjugado quimico
entre el factor de crecimiento epidérmico humano recombinante (WfEGF) y la proteina
recombinante PB4k” (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 nimero de inmunizaciones para su accidn terapéutica.

A . . . . .
Para resolver este problema técnico la solicitud en estudio proporciona una
composicion vacunal cuyo principio activo comprende un conjugado proteico hrEGF-
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rP64k, caracterizada porque cada molécula Je 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 oia 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 l

i
Reivindicaciones (Art 30 D 486, Art 22 PCrT)

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

Las reivindicaciones 5y 6 no son claras porgue hacen referencia a “Montanide”, que
es una marca registrada y por tanto no deﬁnen al producto porgue su composicion
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 perque se definen por medio de un efecto o
resultado a alcanzar como es el titulo de antlcuerpos anti-EGF. La composicién no
qgueda definida por el resultado a alcanzar] puesto que la reivindicacién incluiria no
sélo la solucién propuesta por el solicitante, sino todas las alternativas presentes o
futuras que lleguen a ese resultado. Se su@ere reemplazarlo por las caracteristicas
esenciales de la composicidén que contribuyen a |la obtencién de ese efecto.

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

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

Descripcion (Art 28 D 486) ‘

I
Dado que esta solicitud se refiere a secuencias de aminoacidos, deben presentarse
las listas en forma separadade la descnpcﬁ:mn bajo el titulo: "L|stado de secuencias”.

Se requiere al solicitante hacer las ac|ara0|ones necesarias.
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6. Determinacién del Estado de la Técnica

El estado de la técnica se determind con base en la fecha de presentacién de la
solicitud de prioridad (Junio 28 de 2007) y se encontraron los siguientes documentos
que anticipan el objeto de esta solicitud:

item Documento Titulo Fecha de Publicacién

A novel cancer vaccine composed
Gonzales G. et of human-recombinant epidermal

D1 agﬁgglzlgsyof growth factor linked to a carrier Abril/ 1998
1998:9(4):431-5. R?SItem: report of a pilot clinical
Immunctherapeutic combinations
D2 WO0245747 for the treatment of tumors 13/ unio/2002

D1http:iwww. nebi.nim. nih.govipubmed?term=Annals%200f%200ncology%209. %2043 1-435.%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-rP84k y por
adyuvante hidroxido de aluminio y el procedimiento para obtenerla.

D2http://worldwide espacenet.com/publicationDetails/biblio?DB=EPQODOC&l=25&ND=48adjacent=true
&locale=en EP&FT=D&date=2002061384CC=WORNR=0245747A18KC=A1 divulga (Pag. 4, lineas 10—
12; Pag. 6, lineas 25-29) una vacuna donde el principio activo es el conjugado de EGF con Ja proteina
pG4k de Neisseria meningitidis y el adyuvante es alumina o Montanide ISA 51.

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

La reivindicacion 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 conjugacién covalente del EGF, a la proteina
transportadora rP84k y la purificacion del mismo, empleando una membrana de
ultrafiltracion para remover las especies conjugadas biolégicamente inactivas y otras
impurezas quimicas.

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

Caracteristicas esenciales D1
Un procedimiento para la obtencién de la | Un procedimiento para la obtencién de
composicion vacunal de la reivindicaciéon | una composicién vacunal que
1 que comprende: _ comprende:
un procedimiento adecuado de
conjugacion covalente del EGF, a la
proteina transportadora rP64k (Pag.
432, columna 1, parrafo 8)
Purificacion del conjugado por medio
de didlisis contra solucién buffer de
fosfato salino (PBS) y posterior
filtracion a través de una membrana
bacteriolégica de 0,2um (Pag. 432,
columna 1, parrafos 8 y 9)

un procedimiento adecuado de
conjugacion covalente del EGF, a la
proteina transportadora rP84k

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

Las caracteristicas esenciales del procedimiento de la reivindicaciéon 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 proporcidn de 10:1 (moles de EGF/moles proteina transportadora) y luego
adicionando glutaraldehido suficiente para que la concentracion final fuera de 0.05%.
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la mezcla se incubd por una hora y luego se dializé contra una solucion 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 bacterlologmo de 0,2um para esterilizarlo y se
recuperd en un recipiente apirégeno estéril (Pag 432, columna 1, parrafos 8y 9; ver
folio 85 vuelto). '

En consecuencia, la reivindicacidén 11 carece de novedad, segln lo divulgado en el
documento D1.

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

Nivel Inventivo (Art18 D486) l

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 eniazada dos moleculas de hrEGF.

|
Comparacion de las caracteristicas técnicas esenclales, con las del Estado de la Técnica:

|

| Caracteristicas esenciales L D1 ‘ D2

.. " 77T Una composition vacunal | Una composicion vacunal
Ur?:dcc;gﬂapgtsi\lgocr:):qac;rLér:‘adleguyo cuyo principid activo cuyo principio activo ’
princip P ‘ comprende:_L comprende: ,
un conjugado proteico hrEGF- un conjugada proteico un conjugado proteico
rPB4k, hrEGF-rP64k hrEGF-rPé4k |
caracterizada porque cada j |
molécula de la protelna rP64k iy : '

i tiene enlazada dos moléculas de No se menciona No se menciona |

| hfEGF f

e

Los documentos D1 y D2 se consnderan el estado de la técnica cercano a la
invencion definida en la reivindicacién 1 porque

D1 divulga una vacuna para el tratamlento*del cancer que tiene por principio activo un
conjugado proteico hrEGF-rP64k y por adyuvante hidréxido de aluminio (Pag. 431,
summary, Pag. 432, columna 1, pérrafoslB a 10, ver folio 85 y 95 vuelto).

D2 divulga una vacuna donde el princip‘o activo es el conjugado de EGF con la
proteina p64k de Neisseria meningitidis (Pég 4, lineas 10 - 12). D2 divuiga 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 vacunacién.

La diferencia entre la invencién, deﬂnlda| en la reivindicacién 1 y la composicién de
D1y D2 consiste en que el conjugado esta caracterizado porque cada moléculade la
proteina rP64k tiene enlazada dos moleculas 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 técnico objetivo que pretende resolver esta invencion se
puede formular asi: “como modificar la composicion 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 generacién de combinaciones alternativas de las proteinas hrfEGF y
rPe4k para obtener conjugados con la misma actividad. Por io tanto, ia reivindicacién
1 se considera obvia.

Puesto que las reivindicaciones dependientes 2 a 10 no mencionan caracteristicas
inventivas adicionales tampoce 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. Conclusion

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

item Documento I Reivindicaciones Requisito que afecta
afectadas
Gonzales G. et al. Annals of |
b1 Oncology. 1998:9(4):431-5. 11-19 Novedad
Gonzales G. et al. Annals of . .
D1 Oncology. 1998:9(4):431-5. 1-10 Nivel Inventivo
D2 WOQO0245747 1-10 Nivel Inventivo

En cumplimiento del articulo 45 de la Decision 486 de la Comisidn 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 denegars la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal ), 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 fijacion en lista, de fecha

25 SET. 2012

Elaborado por: Ménica Alexandra Nova Manosalva X{f{
Revisado por. Consuelo Leguizamén Leguizamén
Aprobado por: José Luis Salazar Lopez
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Qriginal article e

Anngls of @ueology 9 £21-455, 1988,
1368 Kluer deardonle Publisiers. !‘rlnwd' thihe Nﬂ!mrlmrf!:

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

. Glonzdlez,’ T. Crombet.! M. &a;aié ¥V, Mirabal,! J. C. Hernéndez,* ¥, Gonzélez,!

P Marinellg,' G, Crul]lén & A, Lage'

"Ceater of Mofeculyr trenituialag 'C@:zm af Medir af Jrgienl Research

Summary

Boackgreund: There is evidence of a reletionship betwoen opi-
dermal growth faoter (EGE) and tumor cell prodiforation, sych
as the overgapression of BOF receplor (EGF-R) in different
human mors, which makes this system an interesting target
for cancer teestment, Up to now, passive immunaiherapy with
monaclonal antinodist against the TQF-R has been assayad ip
glinies. Qur appraich congigls of agtive immunetherapy with
human EGF (hu-EGR). We cenducied & pilot ¢linical trial (o
define the salety, toxigity and immunogenicity of yaccjng:ipn
wilh hu-BEQF eoupled to a carrier protein,

LPurieams gng mothoda: Ten patlenis whih kistologiealls-nre-
ven mplignany sergingmas {colon. hung, stamach and presiats)
in advanced clinical BLaKRS were entqlled, Patianis were [mmu-

Introdugtion

Epidermal growth factor is a 53-amino acld (moldcular
weight 6045d) polypeptide which is mitogenic for api-
theliat cells {3, 2],

Since lts discovery in 1962 {3] the relationship be-
tween EGF and tumor cell proliferation has held the
atiention of several sclentific teams, Qur own staff has
been active in this field since 1982, reporting consacu-
tively that high-affinity EGF-R are prasent in human
breast cancer cells [4), that the presence of EGF.R is
inversely related to survival [3] and to the presence of
ecirogen receprors {6], that expression. of EGF.R 15
higher in metastasis than in primary wimars 7], and
that expression of EGF-R is frequently associated with
expressien of Transfarming (Growth Fuotor alpha (8]
in what could be an putocrine loop,

Fimulianeously, other groups hnve been reporting the
ovaraspression of BOF-R In hyman wamore o diverse
localizations gueh as tung [9), prosiaie [10), head and
ngck [11], avarian {12) and digestive tract [13, 14].

Several auempts bave been made using managlonal
gntibodias (MoAb) against EGE-R for the ireptment of
tumors [15-17].

Radioactive anti-EGF.R MoAb da lpcalize in human
tumors [15, 16, but the therapeutic effgct of paked gnti-
EGF-R MoAbs has been marginal up to now.

Pemer pf Geaprie Englireecing aud Biatpebnafogy, Hrvang, Cube

wizgd twies {on duyn 0 and 1) with hu RGF linked to gither
tianic 10x0id (T, five patients) or Podk Mejsseria Meningitidis
recambinant proisia (#64k, five patisnis). itradermically, using
aluminium hydroxyde s adjuvent,

Resutis: n bolh groups 60% of puiienls developed anti-
EGF antibady thers withoul evidgnee of (oxicity, Secondary
repctions were very miid, Hmited to erythema ang itching at
the site of injection, which disappearad without medseation.

Conelusions: We conclude that the proposed vagelngtion
with hu-BGF was well tolerated and that antibody liters
against se)l EGF were devsloped. The resulte of this teinl may
br uselul in {he design of new clinical trials with higher cone
immunizriion protoenls and using more ¢ffegtive pdjuvants,

Key words: cuncer vacelne, gpidermal growih fagtor

An alternutive approach is BQF deprivation through
agtivs immiinization, if tolerance against self-EQF can
be broken, We have recently shown that this is possible
(18}, and thar antibodies against autologous RGF can
be produced in mice and mankeys when the latter are
immuynized with sell-EGF linked Lo a carrier protein or
with EGF of another speries,

Morgover, we have also shown that mice with anti-
body titers againat self EGF have an altered biedistribu-
tian of FQF and also have better survivals when trans-
planted with Ehrlich Ascites Tumor cells [18).

In the present paper we report the results of a pilot
glinical trial ip which patients with advanced-stage
tumnrs werg immunized with human recomblaant EGF
chemically linked to cither TT or 10 P64k,

Hatienta anf methods

Eigihtiiry riterin

Patients with hinnlogleslly-graven malignsnt carcinama at ndvanged
clinical siages were elipible. AN patiznis hod active prugresslng disaase
nfier fallure af convettignal treptiment, and were not eligibte for any
other medality af oncg-spocific thatapy. Their st gnco-spegific trepl-
menis had cecurred at leyar faur weeks nrior io their melusion in this
neatacol.
Other oligibility eriteriy were age bsiween 18 and 7§ years, WHO
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performance status 03, normal fivar, kidney and bBone marrow func.
tions, no pregunncy or lactation, no severs uncontrelicd co-morbiditics.
no secornd malignancies and no previous history of hypersensitivity 1o
foreign proteing,

All pautents gave their written consent afier receiving complete
information about the product end the protocol.

Study design and patient evaluation

This was wn open label non-randomized pilet zlinical 1rial intended 10
obtuin initnl information about safety and toxiciiy. A secondary
objective was 10 measure anubody titers against both EGF and the
carrier proleins.

The trin] protoco) was approved by the Ethics Commitiee of the
Center of Medical Surgical Research {CIMEQ) where the wrial was
cusried oul, and it also received clearance from the State Cenler of
Drug Quality Control {(CECMED, Nationai Regulatary Anthority).

Paticnis underwent a confirmatory histological or cviological tumor
exam, & complete blood count, including differential lavkocyte count,
plateler count, and hemogiobin, and alse glutamic oxalacelic (rans-
aminase, glutamic piruvic transaminase, alkaline phosphatase and
seric creatining measurements prior 10 inclusion in the trial. These
paramecters were tesied monthly during the follows-up period.

Tumor response was evaluated in the third month ol imclusion by
chest X-ray, abdominal ultrasound, or thoracic and abdominal ¢ompu-
terized tomography (CT) scan.

Immunogens

Human Recombinamt EGF and P64k [19, 20] were purchased from the
Center of Genetic Engineering end Biotechnology of Haveng, Cuba.
Purified TT was purchesed from the Finlay Insiitute, Havane, Cuba,
The cenjugates between hu-EGE and earrier prateins (TT or P&4k)
were made my mixing them in & propertion of 10:1 (mol EGF/mo}
carrier protein) and then adding glutaraldehvde 10 a final concentra-
tion af 0.03%. The mixryre was incubated for one hour and then
dralyzed sguinst phosphale-buffered saline {PBS) overnight a1 4°C.
Before being mixed with aluminmum hydroayde, the conjugate
solution was sterilized by filtration through 0.2 4 bacterinlogical fikers
under luminar Now, und recovered on sierile, depirogenized recipients
Aluminium hydroxyde was mixed with canjugales, 2 mgidose. and
the ndsorption was nchieved by constant stirring 8t room temperature
for one hour under sterile conditions. One dose of vacceine is equivalent
o 50 pg of hu-EGF
Vaceine batches were released for use after independent tesiing for
sterility, and assessment for polency through its ability to elicit anti-
EGF antibodies in NMRI mice [18]. :

Intmunlzation protoco!

Paticnts were immunized twice (days 1 and 15) with S0pg of h-EGF
linked either Lo tetanic toxold {five patients) or 1o PG4k (five palients),
through intradermal injection at two siles in both arms.

Blood samples were taken on days 0, 21, 28 and monthly thereafter,
for antibody titer measurement. A parailel immunization protocol was
performed in Green monkeys (Cercaphitecus aethiops),

Measurement of antibody titers

Serum titers agamst hu-EGF, TT or P84k were measured through
enzyme-linked immunosorbent assey. Micratiter plates were coated
overnight ut 4 Ceither with hu-EGF. TT or P64k {10 pg/ml} in coating
bufler (0.1 M sadium carbonase-bigarbonate. pH 9.6), 50 pl/well. The
plates were blocked with 5%% call serum in PBS/Tween (0.5%) for
one hour at 37 €. Afler wushing. 50 ul of differemt patient sers
dilutions {in PBS. Tween ¢all serum) were added 1o each well and
incubated for one hour at 37 C. Afier incubation, tne plates were

wished with PBS/Tween and filted with 30 pg/well of 1:1000 diluted
alkating phosphatase-labeled aniikuman polyvalent immunogiubulin
serum, then incubated for one hour at 37°C. The plates were than
whshed and color developed with oriophenilendiamine {1 mgiml in
dietanolamine). Absorbence ai 405 nm was measured in an ELISA
p(alc reader.

Specificity of anubodies against EGF was determined by addirg 10
inmuns scra different concentredons of EGF and then iesiing them in
llle ELISA assay previnpsly described.

¢termination of immunoagiobulin class

llnmuncplobulin class was determined through enzyme-linked immu-
n‘omrbcnl assay. Microtiter plates were coated with hu-EGF (10 ig/mi)
and blocked, as previcusly described, Aller incubation with patient sera
at different dilutions and washings, | 5000 diluted alkaline phospha-
thse-labeled goat anti-human gC or gaat anti-human IgM (Jackson),
\étere added 1o each well and incubated for ane hour ar 37 °C. Then the
plales were washed und color developed with ortaphenylendiamine for
3bsorbence messurement.

%‘ssn‘v for EGF/EGF-R binding inhibition by sera from immunized
atients

thlich aseitas tumor calls (10%) were moubated for one hour o1 roan
emperature with 10° ¢pm '**1.EGF in the presence of different dilu-

ions of sera f[rom immunized paitenls. Binding inhibition by an excess

f nonrediocative EGF was used as a positive control. The incubation
Wwas stopped by the addition of 1.5 ml of PBS and centrilugation at
1000 rpm during {10 min. The sedimented cells were waghed and dried,
hnd radioactivity was counted in & gamma counter.

‘Determination of £03, CD4 and CD8 subpopulutions

IPuriﬁ:d anti-human (123, CD4 and CDE FITC-conjugated antibodies
{(genernted and produced in the Center of Molecular Tmmunaology,
Havang, Cubaj were used for the immunofluorescence assay. Total
“fresh blood samples (100 uf) supplemented with ED1A 5% were mixed
Pwith 20 ul of 1he purified MoAbs and the erythrocytes were then tysed
hy adding 2 m! of a lysis salution for human bload (0.15 M Ammonium
chlorias, Q.01 M Potassium carbonate, 0.8 x 107 M EDTA) Fluores-
cence was analyzed on » Fluorescence Activaled Cell Scan (Ortho-
clone) and the data were processed using a program with a seatler
guted on lymphocytes excluding monocvies, pelymorphonaclear cells
and dead ceils.

Results
Patient characieristics

Ten patients, four of them male and six female, with a
mean of 59.6 vears (range 49 to 71), were enrolled in the
irial; all of them had histologically-confirmed advanced-
stage carcinomas. Primary tumors were located in colon
{four cases), lung (three cases), stomach {two cases) and
prostaie {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 had reccived radiotherapy alone and one hormone
therapy
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Invmynagenicity of the EGF vaceine

Anrtibody titers against se!f-EGF showed & significan:
increase after vaccination in 60% of the patients. This
figire was the same for patients immunized with he-
EGE llnked to etanic tozoid and with hu-EGF hinked
to Paak (Tuble 1). Antibody riters were meore than 80%
suppressed if EGF (01 pg/ml) was added 19 sesym
samples, indicating the specificity of the anlibady mess.
uramant,

Patients immunized with the RGF.PE4k preparatlon
showed lower antlbody titars against the carrier projein
than thoss immunized with EGF.TT (Table 2a, b),

Peak values of anti-EGF antiboedies wore obtajned
between days 21 and 28 afier first immunization and
decrensed thereafter. The two carrier protaing showed
slmilar kineties (Figure ta, b). '

We also compared antibady respanses obtained in
humans with those obtained in monkeys immunized with
the same vaccing preparation and on the sume vaccina.
tion schedule. When the EGF-TT preparation was used,
lumans showed lower anti-EGF antibody thers (geo-
meiric mean 1:1,320) than monkeys {(geometrie mean
1:14,142), but humans shewed higher anti-TT aniibody
titers (1:3527,803) than monkeys (1:150,000). When the
ECiF.P&4 preparation was veed, antibody response in
humans was lower than in monkeys against both the
EGF (humans }: 631, monkeys | :14,142) and the carrier
protein (humans 1: 1,320, monkeys 1:31,623).

Antibody titers againsi both EGF and carrier protein
were in all patients 1gG. No 1gM ¢lass response was
detectuble,

Sera from the patient who achicved the highest anti-
body titers against EGF (patient 6 in Table D), Inhibited
by 95% the binding of radioactive EGF to its membrane
receplor,

Lymphoeyte subpepulations (CD3, CR4, CDB) were
counted boefore and after vaceinations, but no relations
ship between these data and the antibody response
could be demonstrared in this small series.

Taxiciiy and elinfegl evalugtion

Sacondery reactions wera very mild and Umitad to
erythema and hiching ot the site of injection, and it
disappeared without medication,

The hematological data (hemoglobin concentration,
leukocyte and platelet counting) and the biood chemical
data (glutamic - axalacetic and glutamic - piruvic trans-
aminases, alkaline phosphatase, and creatinin) also re-
mained within normal ranges during the immunization
and Jollow-up period. The clinical outcome of each
patient is defailed in Tablo 3.

Basesling arrtbady thter in healthy people
The measurement of same level of aniibody Liter againgy

sel-EGF in serum before immunization prompted us ro
cheeck this in a narmal pepulation sample, It was found
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firble {. Antibody titers agulnst EGT

Pts  Duy¢ Day 21

Duy 28 Day60 Dayd0 Day120

{a) Patienis immunized with EGFTT

1000 500 100¢ 0

860 Juunt 2000°

00 1o0® 100" 500
1040 L0 2000 50 300 500
100 1600 108 in 10 100

A B v 2 —

t&) Batieaes immentzed with EGF ek
1] 140 10407 4900 g 1no? 1000*°
7

169 300" 5000 100 Lo oo
f 100 seor 1660° 106 1o 100
9 Ehll} 500 A0 J0u 500 500

19 100 00 100 100 100 100

Numbers are aniibady thers {defined as the maximal sern dilution
which, by the ELISA test, produced an optical density higher than
that of the negative contee) (PRR) plus five standurd deviations). Ench
seruim was tested in triphicate.

! Those measuremants in which anlibody titers ot teast daubled alter
vAgcinwtion.

Tabie 2. Amitody thars egainst carrier pralsins,

P Day0 Day2?l Day?E Dsy&d Pay30 Dayizd

fa) Pavienss mmpndsed with EGR-TT
| 10000 BOO0O0®  BOGOOCE  200000°

‘i 100G 80000Q" 500000

1 200000 SOUONG*  $00QCO"  400000°

4 1000 R00000™  400000%  400000¢ 4000007 4000007
4 1009  200000%  2000Q0* 100000  100060°  100060*
) Pasjersg immuinsed with DG F-P84k

] 1000 2000¢ 20001 20006* 500 300

? 1000 2060" 2000* 2000 2000% 1000

& 500 20001 A0t0° 000" 100 100

2 ing Ang" 500* 100" 500 500

16 560 Logh 00" 190" 140 104
——— ———

Mumbers are antibody tiers {is defined in Tubla i). Each serum wus
lesled in iriplicaic.

" Those measurgments in which antibady titers al least doybled afier
vaceinuzien,

that gera fram healthy blood doners contained measur-
able titers of antibodios againgt self-BGF in 61% of cascs,

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 eoncentration of 0.1 pg/pl.

On the other hand, only 9% of serum samples con-
tnined antibodies aguinst insulin and 17% against serum
albumin. These natural aytoantibodies against sel-EGF
were also 1g(G class,

IMacussian
To pur knowledge, this is the first coport of an attempt to

indluce uny antibody response againgt sel-BGF in human
belngs.
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Figure I Antibody response agamst EGFE in patients treated with a}
EGF-TT, b) EGF-P64k. Abscissg is time after first immunizalion,
Ordinate is serum anii-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.
nized mankey, diluted | : 40,000, Each ling in the figure represents data
from a differeny patien. Each 1s the mean of triplicate measurements.
I the interest of simplicity, stnndard deviations are nai included, but
they were consistently below 10% af the mean value,

[ this trial, immunization with human-recombinant
EG’-3 linked to a carrier prolein elicited an increase in
anubody titers against sel-EGF in 60% of patients,
whlch reached peak values 3-4 weeks after immuniza-
tior and decreased thereafter

he use of tetanic toxoid as carrier protein somchow
‘dc\flates the immune response, eliciting many more
anubodxes against the carrier than against EGF, as is to
be expectcd since all patients have at some time in their
lives had anti-tetanic vaccinations.

The use of P64k protein of Neisseriu meningitidis as
carfier protein yielded a different antibody profile, with
tlte[s apainst the carrier P84k protein closer to those
agamct EGF. This is probably because patients had not
pre\rxously been exposed to Neisseria meningitidis,

The antibody response against both EGF conjugates
in m«:mkeys is in accord with this interpretation. The fact
lhat patients before immunization (and also normal
donors) had some measurable titer of IgG antibodies
agdinsl sell-EGF (but not against self insulin), is very
intércsting. It has been shown that natural autoanti-
bodies do not recognize seif 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
‘imjmunological homunculus’ exists, integrated by self
malecutar components which are overexpressed in the
paﬁern of recognition of antural autoantibodies [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 prectuded a long-term follow-up. How-
evér, during the observation time (range 2-6 months)
thére was neither clinical nor laboratory evidence of
toxicity, Exeept for minor local itching and erithema,
thé¢ vaccination procedure was very well tolerated,

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

Table 3 Charactersiics and clinical outcome of patients in the 1wo ircatmeny groups.

Patients trepted with EGF-TT

Palienis reated with EGF-P6dk

Turpour Type Stage Clinical evaluation

Pts Tumour Type Stage Clinical outcome Pts
I Colen Adeno- v Died in month 3; multiple 7
carcinomuy hepalic metastases appeared
4  Colon Adeno- v Clinical stabitization up to 8
carcinoma month 8: increase in primary
lesions; still alive at momh 8
2 Stomach Adeno- v Died in month 2: multiple 9
carcinoma hepatic appeared
3 Lung Carcingma LV Died in monsh 2: progres- 6
sion of primary lesion
5  Prostatic Adeno- v Died in month 5; clinical 10
eancer  carcinoma stability up to month 4;

hepatic metastiases appeared

Colon Adenocarcinoma IV Clinical slabilizalion up 10
month }: hepatic me1astasis
appeared: still alive on month 7

Colon Adenocarcinoma IV Clinical stabilization up te

N month §; hepatic metasieses
appeared: still alive on month &

Stomach  Undifferentiated [V
carcinoma

Pulmonar metasiases appeared:
sult alive nn month &

Died on monih d: progression of

Lung Adenocareinoma [V
' primary lesion

Died on month 6: clinical and
radiologic stability up 10 month §

Lung Adenocarcinoma [V

dny uoly popRofumesg
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EGF-immunization in adult animals has heen previe
ously reported {21, 22], but this should be re-evaluated
in more intensive immunization protocols.

The evaluation of antitumor aciivity waus noi the goal
of this trial, nor wers objective remissions to be gxpected
with any procedurs at such advanced stages. No reduc.
tions it size of tumor lesions were recorded, However,
most patients experienced subjective clinical improve-
ment after vaceination and during the time whea anti-
EGF antlbody titers were present,

In conclusion, vaccination with self EGF linked to
a carrier protein {5 feasible, safe and Immunogenic in
humans. As this procedure hag anti-fumor activity in
animals [22], it deserves more extensive ¢linical evalua-
tion testing higher doses and maore effective adjuvants in
patienis at less advanced ¢linical stages.
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