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Re: P1.-WYETH HOLDINGS CORPORATION Y INHIBITEX,
INC.-Solicitud de Patente de Invencién en Fase Nacional PCT
para__ "CONJUGADOS DE POLISACARIDO-PROTEINA
PORTADORA ADHESINA SUPERFICIAL DE
ESTAFILOCOCO PARA _INMUNIZACION CONTRA

INFECCIONES NOSOCOMIALES".-Clase A61K 47/48.-
Expediente numero 05-088.322.-

1. Me refiero a mi memorial de 23 de Diciembre de 2005,

2. De conformidad con lo dispuesto en el Articulo 5.2.12 de la Circular
Externa No. 03 de 28 de Abril de 2003, y estando dentro del plazo de seis
meses contados desde la fecha de la publicacidn de la solicitud en la
Gaceta de la Propiedad Industrial nimero 574 de 30 de Marzo de 2007,
solicito a ese Despacho proceder a realizar el examen de patentabilidad

de la presente invencion.

3. Por otro lado, atentamente me permito manifestar a usted que en el
extracto de la solicitud arriba nombrada, publicado en la Gaceta de la
Propiedad Industrial nimero 574 de 30 de Marzo de 2007, pagina 527, el
titulo de la invencidn aparece publicado en forma equivocada, el titulo

correcto es como sigue a continuacion:

"CONJUGADOS DE POLISACARIDO-PROTEINA PORTADORA ADHESINA
SUPERFICIAL DE ESTAFILOCOCO PARA INMUNIZACION CONTRA
INFECCIONES NOSOCOMIALES”
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JOSE LLOREDA CAMACHO & CO.

Calle 72 No. 583 Piso 5, Bogota, D.C.  Tel: 8069700 Fax 6069701

4, En vista de lo anterior, muy comedidamente solicito a usted que las
aclaraciones correspondientes sean incluidas en la Fe de Erratas de la

préxima Gaceta de la Propiedad Industrial.

5. Me permito recordar a usted, que tal como se informé en el Petitorio

de la invencion, la presente solicitud corresponde a Capitulo I.
6. Anexo me permito presentar:

(a) Recibo numero 07-72.197, expedido por la Superintendencia
de Industria y Comercio, que acredita el pago de la tasa que

dicho examen causa; y

(b) Copia del extracto de la solicitud, tal como fue presentado a
ese Despacho con mi solicitud de patente de 2 de Septiembre
de 2005.

7. Ruego a usted tomar atenta nota de lo anterior y proceder de

conformidad.

Senor Superintendente,

\bk.x%(/\_/——
LICIA LLOREDA RICAURTE

T.P. 53.215
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EXTRACTO PARA PUBLICACION
Industria y Comercio SOLICITUD DE PATENTE DE INVENCION

SWPERINTENDEMNCIA

No. SOLICITUD
INTERNACIONAL : PCT/US2004/006661 (51)nT.CcL: AB61K 47/48

{21) No. SOLICITUD:

(22) FECHADE (71) SOLICTTANTE: WYETH HOLDINGS CORPORATION
PRESENTACION: 02-09-05 y INHIBITEX, INC.
(30) PRIORIDAD: Paviiak Viliam; Baker Steven
(72) INVENTOR/ES: Morris; Pillai Subramonia
(31) No. DE SOLICITUD: §0/452,728 Padmanaba; Joseph M. Patti y
Bradiey D. Prater.
(32) FECHA DE
PRESENTACION:  07-03-03 |
(33) PAIS: US (74) REPRESENTANTE
LEGAL: ALICIA LLOREDA RICAURTE
(54) TITULO:

“CONJUGADOS DE POLISACARIDO-PROTEINA PORTADORA ADHESINA SUPERFICIAL DE

(57) RESUMEN:

Reivindicacién numero 1.-

Un conjugado imunogénico polisacarido-proteina, caracterizado porque
comprende: al menos un antigeno polisacarido derivado de un patdgeno
nosocomial y al menos una proteina portadora adhesina superficial de
estafilococo, en donde el conjugado genera anticuerpos especificos para el

antigeno polisacarido y la proteina portadora adhesina superficial de estafilococo.

Reivindicacion numero 17.-

Una composicion inmunogénica, caracterizada porque comprende el conjugado de
conformidad con cualquiera de las reivindicaciones 1 a 16, en un portador o

diluyente inmunologicamente aceptable.
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EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION
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Immunogenicity of Alpha-Toxin, Capsular Polysaccharide (CPS) and Recombinant
Fibronectin-Binding Protein (r-FnBP) of Staphylococcus aureus in Rabbit
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dong, Seoul, 151-742 and "Department of Internal Medicine, College of Veterinary Medicine, Kangwon National University, 192-1
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ausTracT. This study was conducted to evaluate the antibody levels of alpha-toxin, capsular polysaccharides (CPS) and fibronectin-
binding protein (FnBP) in rabbits immunized with an experimental vaccine against Staphviccoccus aureus and to develop the bovine
mastitis subunit vaccine in the future, Enzyme immunoassay was used for detection of I2G antibodies against staphylococcal CPS, alpha-
toxin and FoBP. The levels of specific antibodies against CPS, alpha-toxin and FaBP in immunized rabbits were significamtly increased
after first irmmunization compared with control animals (p<0.05). Of three antigen used in vaceine, immunogenicity of CPS was relatively
lower, compared with those of alpha toxin and fibronectin binding protein. Numbers of 5. gureus in blood of immunized groups were
iower than those of control group after bacterial chatlenge. But the bacterial numbers among immunized groups were not significantly
dirtferent, 5. gurens counts in ¢xcised organs were significantly lower in all immunized rabbits than in PBS-control group {(p<0.05). The
present study showed that alpha-toxin, capsular polysaccharide and fibronectin binding protein included in a subunit vaccine were

profective.—xEy woans: alpha-toxin, capsular polysaccharide, r-FnBP, Staphviococcus aureus.

Mastitis 15 one of the major economic problems in dairy
industry [17]. Although the disease is mulnfactorial,
Staphviococcns auveus has been considered as the primary
agent and it produccs several virulence factors such as
capsular polysacchardes [51 alpha-toxin [9} and fibronectin
binding protein {16].

Of the virulence factors, attention has been paid to
capsular pelysaccharide since it can inhibit phagocytosis by
neutrophils [20]. An carlier study [19] reported that
cncapsulated S, aurens isolated from milk of cows with
mastitis inhibited phagocytosis by neutrohils and capsuie
production was enhanced by senial passage through bovine
mammary glands. The capsular polysaccharide has been
considered as a potential candidate for a vaccine 10 minimize
mastits in cows [18).

Alpha-toxin is an exotoxin preduced by many strains of
8. aureus of both hluman and animal origins. As described
by Wood [21], alpha-toxin has specific cytotoxic activity
only on neutrophils and macrophages. Although the
majority of 8. gureus strains isolated from bovine mastitic
milk samples produce hemolysin, the role of this toxin in
the pathogenesis of bovine mastitis for 5. aurens is not
clear. Removal of 5. aureus from the mammary gland is
aecomplished mainly via phagoeytosis; thus, the capability
of alpha-toxin to kill phagocytes may prolong the infection
by reducing the bacterial clearance rate. fn virro studies
have shown that specific anti-alpha-toxin antibodies were
able to neurralize the toxin and prevented cytolytic effects
on phagocytes [4]. Therefore, the presence of specific
antibodies in milk may be useful in preventing the killing of
phagocvies by alpha-toxin.

Fibronectin-binding proteins are though to mediate

J. Vei. Med. Sci. 61(9): 995 1000, 1999

attachment of 5. aureus to host cells which may initiate
disease [3]. Most 1solated 5. awreus specifically bind to
extraceliular matrix fibronectin [11]. FnBP has been shown
to mediate binding of § gurews to soluble fibroncetin [15].
It has been reported that FnBP promotes adhesion of S
anreus 10 host tissue and may act as virulence factors, Thus,
FnBP on S. gureus involved in the pathogenesis could be
important in the development of subunit vacecine against
bovine mastitis [14].

The purpese of this report was to evaluate the antibody
levels of alpha-toxin, capsular polysacchanide and FnBP in
immunized rabbit s¢erum with an experimental vaccing
against S. aureys which contributes to developing the bovine
mastitis subunit vaccine in the future.

MATERIALS AND METHODS

Bacterial strains: Staphylococcus aureus Wood 46 and
Smith strains which produce large amount of alpha toxin
and type 2 capsular polysaccharide respectively were used.

Experimenial animaly: New Zealand white rabbits
weighing 1.5 to 2.0 kg were used,

Alpha-toxin preparation: S. aurexs Wood 46 strain was
incubated at 37°C in the optimal growth medium [7].
Briefly, the supematant was filtered through a (.45-um filter
unit {(Nalgene Co., Rochester, NY}. The total protein
concentration of the crude toxin was determined by BCA
method {Pierce [nec., Rockford. Illinois. U.S.A). The crude
alpha-toxin was analysed by 12% (w/v} sodium dodecyl
sulfate-polyacrylamide gel electrophoresis [12]. The
hemolytic assay is a serial two-fold dilution of 50%
hemolysis and point assay described by Bernheimer and
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Schwartz [2] and Harshman ef al. [8].

Capsular polvsaccharide prepararion: S. aurens Smith
strain was grown in nutrient broth suppiemented with 10%
{v'v) hovine milk whey for 24 hr at 37°C with agitation at
300 rpm. e production of capsular polysaccharide was
confirmed by direct examination of the bacteria with
transimissible electron microscopy (Hitachi Ltd., Tokyo,
Ipn). Capsular materials were purified by the same method
described by Poutrel ef af. [20].

Freparation of Fibronectin-binding protein (FnBP}:
FnBP was prepared by the same method described by Kim
eraf. [10]. Brifely, the FnBP gene was amplified from the
chromosomal DNA of S, awrens Wood 46 strain using the
polvmerase chain reaction. and cloned into pGEX-4T-2,
Then the recombinant FnBP fused with glutathione-S-
transferase was produced from £ cefi by affinity
chromatography, and examined its anngenicity by Western
immunoblotting method.

Vaccination protocol. Fourty tabbits were allocated to 8
groups 3 rabbits each (Table 1). The vaceine was
administered intramusculardy twice m two-week interval.

Determination of dipha-toxin, CPS and FuBF antibody.
Blood from individual rabbits were sampled aseptically one
week before vaccination, and weekly thereatter. Sera were
stored at + 20°C uniil use,

Alpha-toxin {0.05 gg/m/) and CPS (0.05 ug/m{) were
diluted in sodium citrate buffer (0.6 M, pH 9.6) and coated
in wells of a polystyrene plate overnight at 4°C. Uncoated
antigen was Temoved by rinsing with phasphate-buffered
saling sotution {0.01 M. pH 7.2) with 0.5% Tween-20. After
k-hr incubation with serially diluted rabbit sera, peroxidase-
conjugated goat anti-rabbit IgG (diluted 1:1000, Sigma. St
Louis. Missourt. U.S.A) was added. followed by a 30-min
incubation.  Finally, 100 ¢/ of substrate {30 mg of O-
phenylenediamine; Sigma) was added to each well, and he
plate was read by using an ELISA automatic analyzer (Skan
soft I, U.S.A.) at 5 min after addition of substrate. Mean
values of readings from duplicate samples placed in wells
on opposite sides of the cuvette were calculated to obiain an
optical density value for each serum sample.

Cuaniitaion of ani GST-FrBP antibodv: Recombinant
GST- FnBP was diluted to a concentration of 1.25 ug/m/ in
carbonate-bicarbonate buficr (pH 9.61 and then incubated in

Pl

wells of polystyrene cuvette at 37°C for 2 hr. Wells were

rinsed with PBS and PBST with 1% bovine serum albumin
(BSA) was used as a block at 37°C for 30 min. Serum was
diluted (1:200) with PBST with 0.5 BSA (elecirophorsis
grade, Sigma, St. Louis, Missouri, U.S.A.) and dispensed in
50 uf aliquots to each well at 37°C for 1 hr and then rinscd
four times. Fifty microliter of substrate including O-
phenylenediamine {P5412, Sigma, St. Louis, Missouri,
U.S.A} was added to each well at room temperature for 10
min and the plate was read 5 min later using an ELISA
reader (ANTHOS HTI),

Challenge experiments: S. aurcus challenge for the
subscquent cxperirments was prepared as follows, 5. anrens
Smith strain was grown overnight (18 to 24 hr) in tryptic
soy broth {Difco I.aboratories, Detroit, M1, U.5.A). S
aureus suspension was adjusted to 10* cells/m/ with
phosphate-buffered saline (PBS, pH 7.2). The bactcria was
inoculated intravenously through jugular vein. Blood
samples were collected at 1. 3, 6. 12, and 24 hr. blood
samples obtained each time, 100 /. were inoculated on the
tryptic soy agar plates and the number of bacterial colonies
were counted.

Rabbits in each group were exsanguinated, and a sample
of their blood and urine was cultured for bacterial counts.
Rabbits exsanguinated at 24 hr for bacterial counts in blood
were also evaluated for the presence of bacteria in liver and
spleen. Orpans were excised, weighed, washed with
absolute ethyl alcohol to e¢liminate surface-attached
organisms, homegenized with sterile PBS (pH 7.2), and
cultured on columbia agar plates, The plales were counted
24 hr later and expressed as CFU per gram of tissue.

Sratistical analyses: The Multiple ANOVA test was used
for statistical evaluation of differences in optical density
readings between each group of rabbits for pre- and
postvaccination serum samples. Also the same test was
used to determine the difference of bacterial clearance rate
between each group of rabbits for pre- and postvaccination,
A value of p<0.05 was considered to be significant.

RESULTS

Results of the enzyme immunosorbent assay against
alpha-toxin are shown in Fig. 1. Each of groups showed
increased antibody levels specific for alpha toxin without
significant variation when compated with PBS control group

Table 1. Components of vaceine administered in each group

Groups  Anrigens used as vaccine

Group | CPS (600 ug)
Group 2 Alpha toxin (10 HUmyd}

Group 3 Fibronectin binding protein (204 ug)

Group 4 Alpha toxin {10 HU/mi) ~ CPS (600 ug)

Group 5 Alpha toxin (10 HU/m/) ~ fibronectin binding protein (200 ug)

Group 6  Fibronectin binding protein (200 ug) + CPS {600 uyg)

Group 7 Fibropectin binding protem (200 ug) — alpha toxin (18 HU/m/) - CPS (600 ug)

Group 8 Phosphate buffered saline (1 mi}

CPS: Capsular pelysaccharide.

a
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Fig. ;. ELISA resulis for [gQ specific for staphylococeal alpha toxin in rabbits immunized with subunit vaccine twice in 2-week

apart {G2: alpha toxin, G4: alpha toxin = CPS, G35: alpha toxin + FnBP, G7: alpha 10xin ~ FuBP - CPS, G8: PBS}.
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Fig. 2. ELISA results for [gG specific for staphylococcal capsular polysaccharide subjected to bacterin-toxoid stimulated twice in 2-
week apart (Gi: CP§, (i4: alpha toxin ~ CPS, G&: CPS + FnBP, G7: alpha toxin - CPS ~ FnBP, G8: PBS).

noted 2 weeks following nminunization and, particularly the
levels of antibody significantly increased following second
immunization (p<0.001}.

Immune responses against CPS was analysed by ELISA
(enzyme immunosorbent assay) {Fig. 2). Each of groups
shows increased CPS specific antibody levels in serum when
compared with PBS contrel group, However, antibody level
of group + (alpha toxin ~ CPS) was the highest. Peak
tevels reached 4 weeks following primary imnmunization and.

particularly the level of antibody increased significantly
(p<0.001).

Anti-FnBP levels of formalinized FnBP groups were
significantly higher than those of PBS-contrel group from 1
weeks after first immunization (p<0.03) (Fig. 3). There
were no significant differences in antibody levels between
formalinized-FnBP groups. The levels were highest at 5
weeks through the study and, particularly the levels of
antibody increased significantly following second boosting

2t

Y



998 H-M PARK ET AL.

25 p
Zr 63 di nlzati
G5 second immunlization
a G8
2 —-—a7
c ST %GB
£
fw)
o
Z =
< first
fmmunizatiorn
0s P ﬂ
0 ;
1 2 3 5 -] 7 8
Biood collestion time{weaks)
Fig. 3. ELISA results for IgG specific for formalin weeated GST-FuBP in rabbits immunized with
subumit vaceine (G3: FoBP, G5: alpha-ioxin - FnBP, G6: FnBP - CPS, G7: alpha-toxin — FnBP ~
CPS, GB: PBS).
N
——
9} Bacterlal (€}
chalienge - G2
ap

T

©

= dp

@

]

T 4F

=2

5

2 3f

2 F
1 b
0 N A L . N J
0 ] d & 12 24
Time after bacterial chalenge (hour}

Fig. 4. Effect of IM fmmunization on the numbers of 8. aurews in blood of rabbits challenged with 10° cufim/ of 5. aurens Wood 46
G 72 CPS.G2: alpha toxin. G3: FnBP, G4: alpha toxin - CPS, GS: alpha toxin - FnBP, G6: {P3 - FnBP, G7: alpha toxin — FuBP —
CPS. G&: P BS).

ip .00, Splcen and liver were excised, washed with 70% ethanol.

In the challenge study, 8. auwrens counts from biood
samples was performed at the different time points after
<hallenge. The trends of bacterial counting are shown in
Fig. 4 The number of bacteria in blood immunized groups
in blood was lower than that of control group atter S qureus
chalicnge. OF all groups. group 7 (alpha toxin — CPS -
EnBP) showed the lowest bacterta] count in blood 24 hr
after chatlenge ip<0.001). Howgver, the bacterial counts
between the vaccinated groups were not significantly
different.

homogenized in 1 m/ of PBS, and cultured for bacterial
counts. Mean bacterial counts for all animals are expressed
in common logarithmic scale (Fig. 5). Generally, the
bacterial number recovered from excised organs showed no
significant difference among the vaccinated groups.
However vaccinated groups had significantly lower bacterial
counts than that of PBS-control group in both spleen and
liver (p<0.0%5),
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Fig. 5. Effect of IM immunization on bacterial counts (rom liver and
spileen of rabbits challenged with 108 cfu/m! of 5. aurens Wood 46 (G1:
CPS. G2: alpha toxin, G3: FnBP, G4: alpha toxin = CPS, G5: alpha toxin
- FnBP, G6: CPS — FnBP, (37: aipha taxin ~ CPS - FnBP, G8: PBS).

DISCUSSION

The wnereased level of serum antibedy against alpha-toxin
refecied the increased sysiemic protective ability against
alpha-toxin in rabbits immunized with the vaccine. This
finding agrees with reports by Balaban er af. [1]. who showed
that serum antibody levels to RAP (RNAIIL activating
protein) increased in mouse with S, aurens infections. It,
thus. seemed that alpha toxin produced in blood reached
systemic lymphoid tissue in sufficient concentrations to
generate a systemic immune response.

The alpha toxin preparation can be used as vaccine
subunit. although only partially purified. These results
indicated, however, that if alpha toxin were included in a
vaccine to reduce the frequency of S, awrews-induced
mastiiis, sufficient toxin should be included to neutralize
minimal amounts of toxin,

The level of serum antibody against CPS, as determined
by ELISA. was closely related with systemic protective
ability in the rabbit immunized with the vaccine. However,
serumm antbody levels was relatively lower than those of
alpha-toxm and FnBP. Therefore further study of this
vaceine was needed to increase levels of serum antibody
against capsular polysaccharide through conjugation with
alpha-toxin or FnBP.

The CPS preparate could be used as a subunit vaccine,
although only partially purified. However, these results
indicated that if CPS were included in a vaccine with the
intent to reduce the new infection rate of §. auwrens-induced
mastitis, sufficient CPS should be included in vaccine to
produce sufficient anti-CPS level.

The lewer nuinber of S, aurews recovered from blood
suggests that opsono-phagocytosis may play an important
role. In antibodies against FnBP may directly block the
adherence of the bacteria to host tissue through a fibronectin
mediated mechanism.

The number of bacteria in excised organs were
significantly lower in immunized group than in control
group. This result showed consistency with the study results
of Fattom ef al. [6] other then the use of different antigen
for immunization.

The results of the present study showed that active
immunization elicited by S. aurens alpha toxin, capsular
polysaccharide and fibronectin binding protein are protective
in rabbit models. Also, the study confirmed the roles of
alpha toxin, capsular polysaccharide and fibronectin binding
protein as a virulence factor and provided a promising
prospective of the vaccine for the prevention of S. aurens
infection in cows.

The efficacy of this vaccine and of antibodies derived
from vaccinated rabbits will determine their usefulness and
the validity and application of protective immunity. in §.
aureus pathogens and infections. And it {s expected that it
will be possible to demonstrate protective immunity in
mastitic cows with §. aurews infections afler determination
of the route of administration, the optimal immunized dose
and the effective adjuvant.

The antipkagocytic properties of CPS, §. aureus isolated
from the mastitic the essential role of FnBP in the adhesion
to host cells, and anti-toxin effects of alpha-toxin should be
considered for development of efficient vaccines against
bovine mastitis. Also further studies on bovine S aureus
subunit vaceine are required. Although most studies were
focused on aipha-toxin and capsular polysaccharide subunit
vaccine, we will study the subunit vaccine including alpha-
toxin, capsular polysaccharide and fibronectin binding
protein to overcome the disadvantages.
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USE OF A STAPHYLOCOCCUS AUREUS CONJUGATE VACCINE IN PATIENTS
RECEIVING HEMODIALYSIS

HenAY SHINEFIELD, M.D., STEVEN BLack, M.D., Au FaTToMm, Pr.D., Gary Horwity, M.D., Scorr Rascon, M.D.,
Juan Oroonez, M.D., Hock Yead, M.D., Davio Law, M.D., JoHn B. Rossins, M.D., RACHEL SCHNEERSON, M.D.,
Lasry MUENZ, PH.D., AND RoBERT Naso, PH.D.

ABSTRACT

Background  In patients with decreased resistance
to infection, Staphylococcus aureus is @ major cause
of bacteremia and its complications. The capsular
polysaccharides are essentiai for the pathogenesis
of and immunity 1o &. aureus infection and are tar-
gets for vaccines,

Metheds  In a double-blind trial invalving patients
with end-stage renal disease who were recsiving he-
modialysis, we evaluated the safety, immunogenicity,
and efficacy of a vaccine with S. gureus type & and
8 capsular polysaccharides conjugated to nontoxic
recempinanot Fseudomoenas aeruginosa exotoxin A,
Between April 1998 and August 1999, 1804 adult pa-
tients at 73 hemodialysis centers were randomly as-
signed to receive a single intramuscular injection of
gither vaccine or saline. igG antibodiss to S, aureus
type 5 and 8 capsular polysaccharides were measured
for up to two years, and episodes of 8. aureus hac-
teremia were recorded. Efficacy was estimated by
comparing the incidence of 5. aureus bacteremia in
the patients who received the vaccine with the inci-
dence in the control patients.

Results  Reactions to the vaccine were generally
rmild to moderate, and maost resolved within two days.
The capsular polysaccharides elicited an antibody re-
sponse of at least 80 g per milliliter (the estimated
minfmal level conferring protection) in 80 percent of
patients for type 5 and in 75 percent of patients for
type 8. The efficacy during weeks 3 to 54 was only
26 percent {P=0.23). However, between weeks 3 and
40 after vaccination, §. aureus bacteremia developed
in 11 of 892 patients in the vaccine group whe could
be evaluated for bacteremia, as compared with 26 of
806 patients in the cantrol group (estimate of efficacy,
57 percent; 95 percent confidence interval, 10 to 81
percent; nominal P=0.02).

Conclusions In patients receiving hemodialysis, a
conjugate vaccine can confer partial immunity against
5. aureus bacteremia for approximately 40 weeks,
after which protection wanes as antibady levels de-
crease. (N Engl J Med 2002;346:481-8.)

Copyright © 2002 Massachussetts Medical Society.

TAPHYLOCOCCUS aurens is a major cause

of nosocomial and community-acquired infec-

dons, including bacteremia, metastatic abscess-

es, septic arthritis, endocardits, osteomyelitis,
and wound infections.* A study of hospitalized pa-
ticnts in 1995 found that the death rare, the length
of stay, and the medical costs were twice as high for
8. aureus—associated hospitalizations as for other
hospiralizarions * Among patients receiving hemodi-
alysis, §. aurens bacteremia is a prominent cause of
complications and death, with an annual incidence
of 3 to 4 percent.® An increasing percentage of iso-
lates are resistant to methicilliné and show relative re-
sistance to vancomycin.” Hence, immunoprophylaxis
against S. asmrens is a worthwhile objective.

The capsular polysaccharides of §. aurcus are vir-
ulence factors in systemiv infections. $. aureus capsu-
lar polysaccharides confer invasiveness by inhibiting
opsonophagocytic killing by polymorphenuclear neu-
trophils; this pattern is similar to that in other encap-
sulated bacteria, such as Sereprococcns pnenumoniac®
Of the 12 known types of S. aureus, types 5 and §
account for approximarely 85 percent of all clinical
isolares. 12 Antibodies to the capsular polysaccha-
rides of S. aurens tvpes 5 and § induce type-specific
opsonophagocytic killing by human polymerphonu-
clear neutrophils in vitro and confer protection in
animals 1314

S. anreus capsular polysaccharides alone are poor
immunogens. Their immunogenicity is enhanced by
conjugation with carrier proteins.>7 Mopovalent vac-
cines containing S. auress type 5 or type § capsulaz
polysaccharide bound 1o recombinant exoprotein A,
a nontoxic variant of Presdomonas aeruginosa cxo-
toxin A expressed in Escherechia coli, are immuno-
genic and well rolorared in healthy aduits and in pa-
tients with cad-stage renal disease.)® In a prior study

From the Kaiser Permapente Vaccine Srudy Center, Cakland, Calif
(H.5, 8B, L0 DL, Nabi, Rockvidle, M4 ra F.GH., B2 Souchern
California Kaiser Permarente, Los Angeles 1SR, HY): the Narienal in-
scirute of Child Heattl: and Hunman Developimens, Berhesda, Md. (JB.R
B.5.); and Larry Muenz and Associares, Rockville, Md. (L. M.}, Address re-
print requests to Do Shinefield at the Faiser Permanente Viccine Study Cen-
ter, 1 Kaiser Paza, 16ch FL, Oakland, CA 94612, or ar henry shipefiel d&
kp.org.

QOther auihors were Steve Faller, Ph.D., Nabi, Rovkville, Md.: Joanic
Johnson, R.N., and Bruce Fireman, M.A., Kaiser Permanente, Qaklard.
Calif;; and Harry Alcorn, Pharm.D., Tota? Renal Research, Minneapalis.
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of patients with end-stage renal discase who were re-
ceiving peritoneal dialysis, a low dose of a conjugate
antistaplivococcal vaccine was not eflicacious. There-
fure, we evaluated a higher dose of a bivalent conju-
gare vaccine composed of type 5 and 8 capsular
pol\ saccharides covalendy bound to recombinant ex-
oprotein A. The goal of this controtled study was o
evaluate the vaccine in terms of safety, immunoge-
nicity, and ability to prevent bacteremia in patients
reveiving hemodialysis.

METHODS

Patients

atients were recriited at 73 hemudialysis centers in California
srom April 1998 1o August 1999. Forulled padents were 18 years
¢ or ulder, had < end- stage renal d.lsc.;;c had received hemao-
dialvsis wirs vascular access thromeh a native-vessel fistula or a syn-
theric wr hererolugous grait tor at least eight weeks befre enroll-
mmenn, had a Karrofsky score of ar least 50 ar enzry, and were
expested w0 complete the required fulluw-up visits.

Crireria tor exclisivg Were SVIIPLONTs of Sitns CONSIStent with
an infecdan within two weeks before vaceinanon. a history of ia-
fection wirh che auman immunadeficiency viras, hvpersensitvity
ar previous anaphylaxis caused by pulysaccharides or poiysaccha-
wade coniugate vageines, drug abuse wirhim one year befiare vacona-
ton, vsz of iImmunosuppressive ur immunoemodulatory drugs, and
cancer o meatment for cancer within six months before vaccina-
ton. The smudv protocol was approved by the institutional review
bwiards of the Kaiser Foundaton Research Instture, Southern Cal-
ifornia haser Permanente, and El Camino Huspita and by the
Fm:d ard Deug Administraton. The stady was designed by the in-

s, an isdependent data and safery monitoring board, and
iatscturer, The daca were held by the dara and safety mon-
irwring vodrd and analyzed by a group of the authors. The manu-
script was 4 vollaboratve effure of all the listed aurhors. All pa-
tients gave writien informed consent,

Study Design

Eligible puticnts were randomny assigned 1o receive a single in-
jection of vaccine or saline placebo. Randomizadon was stratified
accurding 1o the npe of vascular aceess (nardse-vessel tisrla or
synthete o heterolo;,ous gratty and the presence or absence of
‘LI':]SR’[][ l'l"lSl ‘,mz.lgc L'I[' \ ARFENS

{he vacdine {StaphVAX, Nabi, Rockvitle, Md ) is composed of
5 anecws tvpe 5 and § capsular polysaceharides (100 ug per mil-
liliter of eacs rpe} conjugated to an equal weight of recombinant
cxoprowEin A in 001 percent polysorbare 80 and sodinm phos-
phare-buttered saline ipH 741 The dose was selected on the basis
W our previous snadies io patients with emd-stage renal disease
srpublished data;. Vacdine and placebo isodium phosphate-
Blffered sabined were supphed as 1 oml of clear liquid i idenncal
iz, each pearing a unique codde,

T seresiing visits thar took place appraximarely one week
apars, sudiets were evafuated ror eligibiliny, and dhe anterior nares
were culured For S ameens, Carriape was Jefined by two posithe
culreres. The vacdne or plicebo was admintstered by intramuscular
injection into the Jeltoid muscle or the anrerior chigh.

Tatiencs were evaluared 30 minutes after the injectoen and in-
strucred to recond local reactons e, redness, swelling, aching,
burning. wenderness, and heat} and syseemic reactons {e.g., fever,
peneral discomfort, muscle ache, headache, nausca. and vomi-
ing s each Jay tor one week. One week after injection, patients re-
wrned re the dialvsis center, and reactions to the vaceine were re-
corded. Patients were evabuated for adverse events for up o six
weeks after the injection. Deaths and all episodes of bacteremia
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were recorded until the study ended or the patient withdrew. The
primary outcome measure was the first occurrence of S swureus
bacteremia in a paticnt. Blood cultures were obrained befoee an-
tibiotic therapy was begun,

Serum samples were obtained before and 6, 26, 54, and 67
weeks after vaccination, Antbodies to the § suress tvpe 5 and
8 vapsular polysaccharides were measured by enzyme-linked im-
munosorbent assay. )31 A response o the vacene was defined as
an antibody level of at least 25 pg per milliliter and at least owice
the level before vaccination.

Determination of Sample Size

Survevs in the United Stares and Europe suggested an incidence
rate of S amrcus bacteremia of 0.03 o0 0.04 per padent-vear in
those receiving hemodialvsis. 22 A sample size of 900 patients
per group was determined to be sufficient to detecr, with 80 per-
cent power, a 60 percent reduction in the incidence of 5. awreds
bacterentia in the vaccine group during an observarion period from
3 to 54 weeks atter vaccination. However, since the anubody cor-
relate of protection was not known before the study, and since
anobody levels decline rapidly in padents with end-stage renal dis-
case, other observation periods were evaluared.

Statistical Analysis

Evaluation of efficacy was based on data obuined two weeks
after vacemation. The rate of 5. aurens bacreremia was compared
between the vaccing and control groups by an exacr, stranfied
analysis with the use of StarXace sofrware 83 Four groups were
created by the soanfication of panents according to nasal-carriage
status at base line and type of vascular access. The time to the first
cpisade of 8. awrews bacteremia was determined by the Kaplan-
Meier method and compared by a stravified log-rank resr.

Since the porendal duration of protecdon that mght be pro-
vided by the staphviococcal conjugate vaccine was not kiown a
prion, the effecaveness of the vaccine was evaluated in 2 post hoe
analysis, and nominal P values have been reporred. To compure o
valid P value for this analysis, a permutacion analysis based aa the
observed data was performed. This analysis, based on a two-sample
permutation test, was used 1o decermine che dme elapsed since vac-
cination with the highest log-rank seadistic — a measure of the
difference between the vaceine and placebo groups in the ame to
$. awrens bacteremia. A total of 2000 simulared dara sets were
generated from all 1798 subjects who received an injecrion and
could be evaluared for bacteremia to examine che log-rank staris-
tic in weeks 3 1o 4, weeks 3 to 5, and so on up 1o werks 3 to 54,
The P value for the null hvpothesis of no vaccine effect was cal-
culared as the propordon of simulated dara sets thar vielded alog-
rank statistic grearer than the grearest statsoc vielded by the ob-
served dara set,

The numbers of paticnts who had reactions to the injection and
who died in the vacvine and placebo proups were compared by
Fisher's cxact test. Mo adjustmens were made tor the muldplicicy
of tests of saferv. To esumate the level of antbody thar conferred
protection {the correlare of protecriony, the antibody [evel was i
terpolated from the dara generared before and 6, 26, and 54 weeks
after imnuinization to esdmate the mean antbody level ar che
point bevond which protective efficacy was no longer observed.

RESULTS

A rotal of 1804 of 1991 screcned patients recruit-
¢d ar the 73 hemodialysis centers were enrolled, 894
were randomly assigned to receive vaccine and 910
to receive placebo. Among 187 screened partients who
were not immunized, 81 did not meet the eligibihity
criteria or did not comply with the protocol, 71
withdrew consent, 22 had a change in health status,
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and 13 were not incladed for other reasons. The
study period was from April 1998 to April 2000.
‘The paiients who received the vaccine and the con-
tred patients participated in the study for a median
of 75 weeks and 74 weeks, respectively; 76 percent
of the patients in each group participated in the study
for at least 54 weeks. Six patients were excluded from
the study after randomization; three control patients
died within the first two weeks, and two paticnts who
received the vaccine and one control patent had in-
fecrions within two weeks before the injection. No
parient was excluded Irom the analysis of satety.

The twe groups were similar with regard to pre-
rreatment demographic and chinical characreristics and
were representative of the diverse population of Cali-
fornia. Thirtv-three percent of the patients were white,
31 pervent were Hispanic, 23 percent were black, and
13 percent were Asian. Among the 8§94 patients who
reveived the vaccine and the 210 control patients, 46
percent and 44 percent were women and 52 percent
and 31 percent had diabetes, respeciively. At vacci-
narion, 69 percent of the patients in both groups
had vascular access through a graft, and 22 percemt
had nasal carrjage of §. auwrens. The mean age In
both groups was 58.3 vears.

Reactions to the Vaccine and Other Adverse Events

There were no statistically significant differences
in the number of deaths between the vaccine and
control groups, and none of the deaths were consid-
ercd to be related to the vaceing. The incidence of
local reactions, malaise, and myalgia was significantly
higher in patients who received the vaccine than in
controd patients {Table 1). T.ocal reactions were gen-
crally mild or moderate and resolved within two days.
A causal or temporal relation between S. aureus bac-
teremia and death was idendfied for 9 of the 152
deaths /5.9 percent) in the vacvinte group and 11 of
the 1406 deaths {75 percent) in the conwrol group
tP=0.63 according to Fisher’s exact test).

8. aureus Bacteremia

The overall rrend in the incidence of infection is
shown in Figure 1. In weeks T and 2 afrer vaccination
and before the start of follow-up to assess the effica-
¢y af the vaceine, there was one patient with bacte-
remia in the vaccine group and none in the placebo
graup. In terms of the primary hypothesis that the
vaccine would protect against infection during weeks
3 1o 54, there were no staristically significant ditfer-
ences berween the groups; the efficacy of the vaccine
for chis period was 26 percent {95 percent confi-
dence interval, —24 to 37 percent; P=0.23) (Table
21, We then investigated the data for other intervals
during which the effect of the vaccine was more sub-
stantial, We found that during weeks 3 to 40, when

N Engl | Med, Vol. 346, No. 7 -

TaSBLE 1, SUMMARY 00F REACTIONS TO THE VACCINT.*

VACCINE PLacees
GROUP Group P
REACTION IN=393} IN=907 WaLue
no, (%I
Lacat
Induration 121 {13.5) 40 (4.4} <{.001
Crythema 93 (1041 44 (4.9; <{.001
Painy at the injecrion sitet 290¢32.5) 128 (14.1) <{1.001
Heat 83 {9.5) 33{38) <{.401
Any loval reaction 338 (37.8) 179 (197 <0.001
Systemic
Headache 243 (272 2273500 0.31
Myalgia 253{28.3) 1W1: o002
Malaize 22002337 188 (207 o2
Nausca 168 (18,87 1410135 0.07
Vomiring 64 (7 2; 7I{RmMm 133
Fever 4l i4.6) 42 {161 1.00
Ay SYSTEMIL TEACTINT 431 {48.3] 397 (43.3] 0.04

*Some patients had more than one reaction, Dara were nos recorded thy
ane patient in e vacciue group and tuee patients In the placebo grougp.
Fisliers exact test was used o calealate rhe 1P values.

FPan ar the imjecrion sice incleded ache, buming, ing tepderness.

11 events occurred during 618.9 person-years in pa-
tients who received the vaccine and 26 events oc-
curred during 627.0 person-years in control parients,
the vaccine reduced the incidence of bacreremia by
57 percent {95 percent confidence interval, 10 to 81
percent; nominal P=0.02). With the permutancn
test used to account for the lack of an a prieri hy-
pothesis for a shorter interval of protection, the

highest log-rank statistic was 7.03 for the interval of

3 o 32 weceks with a P value of 0.05.

Tests for homogeneity of efficacy during weeks 3
to 91 showed that efficacy was not significantly dit-
ferent across the four groups created by stratification
(P=0.15 for an exact test of homogeneity). However,
our study had limired power to evaluate this interac-
ton. In both groups, patients with vascular access
through 4 graft rather than a fistula at the start of the
study tended to be at increased risk for bacteremia
(Table 3). Nasal carriage of S. anrens also tended to be
associated with an increased risk of bacteremia in con-
trol patients (7.6 vs. 3.1 per 100 person-years, P=
0.06 according o an exact comparison of person-time
rates} but not in patients who received the vaccine.

The vaccine and control groups had a similar dis-
tribution of types of 8. aurens among patients with
bacteremia. It was possible to retrieve 24 of 37 isolates
from the vaccine group and 37 of 49 isolates from the
control group for typing. In the vaccine group, 8 iso-
lates {33 percent) were type 5 and 11 (46 percent)
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Figure 1. Kaplan-Meier Survival Curvas for Staphylococcus aureus Bacteremia after Week 2.

The F value s for the difference between the two groups at 40 weeks. Six patients were exduded from
the study after rangomization ithree died and three had infections within two weeks before injection),

were tvpe 8. Five (21 percent) were type 330, a re-
centhy Jdescribed surface polysaccharide 2526 In the
placebo group, 10 isolates {27 percent) were type 5,
20 i34 percent) were type 8, and 7 (19 percent) were
rvpe 336, Methicillin resistance was tound in 7 of 37
S aurens isolates in the vaccine group and 12 of 48
in the placebo group (1 wsolate from a control pa-
tient was not rested ). Between weeks 3 and 40, there
were 37 episodes of 8. awrens bacreremia (11 in the
vaccine group and 26 in the placebo group). It was
possible to reaieve 8 of 11 iselates from the vaccine
group and 20 of 26 from the placebo group for typ-
ing. In the vaccine group, there were five tvpe 5,
three tvpe 8, and one type 336 isolates. In the place-
bo group, there were 6 type 5, 11 type 8, and 3 type
336 solares (P=0.50 according to the exact chi-
square test}. Between weeks 3 and 54, there were
rwo patients who received the vaccine and six con-
trol patients who had more than one episode of bac-
teremia (P=0.11 according to the exact Cochran-
Mantel- Haenszel test).

Refatior betwaen Antibody Lavels and §. aursus
Bacteramia

In our analysis, vaccine etficacy was observed for
40 wecks atter receipt of the vaccine. We estimated

TapLe 2. CUMUTATIVE NUMBER OF PAIIENTS IN Wion
STAPHYLOCOCCUS AVRFLS BACTERFMIA DIVELODPED AND ERFICACY
13F THE VACCINE. Y

WeEks
AFTER EFRCACY P
INJECTION  Vaccinge BGRouR PLacego Groue 195% Ci} VaLue
No. o PERsbN+ LR DL
NPECTED  YEARS  INFITTED TLARS
Y
10 + 1352 3 1380 18(-28:084) 1.0
U 6 one 13 66 331-33 w85 017
30 8 4619 22 4697 63714t Ba 002
40 11 6189 26 627, 3710w 81 po2
50 25 7665 32 FFR3 2d4¢{-2R w0 38} 030
54 27 H18.4 37 8274 26{-241t 37 0.23
91 37 11650 49 114t.6 0.4

25 (=18 w 52

*Data are for the first episodes of bavieremia among the V798 patienrs
in whao: the efficacy of Lhe vaccine was evaluated. Episodes 20 bactereuiz
durieg weeks 1 and 2 after infection are excluded The eficacy of the vac-
cine is cafculated us 100 (1 — incidence of §. gnreus hasleremis in the vag-
cine group © incidence af § asress baciereria in 1a¢ placebo group| . Az
exavct test of the Incidesce ratio Lf | in Compariscus between the vaccine
and placebo grocps was used 1o caculate the 2 values. €1 denotes cond-
dence interval.
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TABLE 3. INCIDENCE OF STAPHYLOCOCCLS AURFUS BACTEREMIA
DETLORES pURNG WERES 3 TO 54, ACCORDING 70 TYPE OF
VA TTAR ACTTSS, NasaT-CARRIAGE STATUS, AND
TRFATMENT GROUT.

Vaccme GROUP PLACEBT (GROVFP
(N=892) IN=308]
TTAL TLTAL
X0, 0T bk oL OF PATIENTS
[ATIENTE [NFECT SATIENTES  INFECTED

Tvre OF VASCULAR ACCESS
AND MNASAL-CARAIAGE STATUS

ne. 1%} o, (%1
Grart and no nasal carciage 493 18 (3.7} 496 20{4.0)
Grar sl pasal carriage 123 6149} 12¢ 10{7.8)
Urgtala el oo nasa carriage 209 3(1.4) 214 2109

Tistufe and sasal carriape 67 0 67 5(7AY

the geometric mean amibody level in patients who
received the vaccine 1o be approximately 80 ug per
milliliter at 40 weeks, and this is a crude estimate of
the correlate of protection in our population. For the
vaccine and placebo groups, the peak geometric mean
levels of aniibodies to type 5 and type 8 capsular poly-
saccharides were not significantly different between
these patients with and those without bacteremia.

Antibody Lavels

There were no statistically signiticant differences
in antibody levels before vaccination berween the
vaccine and placebo groups. Antibodies remained at
prevaccination levels in the placebo group. In the
vaccine group, the geomerric mean antibody levels
were 230.0 g per milliliter for tvpe 5 capsular poly-
saccharide and 206.0 pg per milliliver for type 8 cap-
sular polysaccharide at week 6 (the first time point
evaluaied}, and they declined thereatier (Table 4).
The percentages of patients with a peak antibody
leve]l of at least 80 ug per milliliter (the estimated
minimal protective level) were 80 percent for gype 5
capsular polysaccharide and 75 percent for type 8 cap-
sular polvsaccharide. Included among the patients
with no response were 27 patients {3 percent) for
whom data were not available.

DISCUSSION

This randomized, double-blind, placebo-controlied
study demonstrates that a single injection of a con-
jugate vaccine containing §. asress rype 5 and type
8 capsular polysaccharides is safe and immunogenic
and provides some protection for approximately 40
wecks against S. awrews bacteremia in patients with
end-stage renal disease, an immunocompromised pop-
wation at especially high risk for S aureas bactere-

TABLE 4. GEOMETRIC MFAN LEVFIS OF ANTIRODIFS SPECIFIC
FOR STAPHITOCOCCUS AURFUS TYPE 5 ANTs 8 CAPSULAR
P YSACCHARIDES. *

Vaccme GROUR PLAcERG GROUP

N0, OF O OF
ATIESTS TYPE 5 TYPE S  raTIENTS TYFE D TY¥PE &

Tme oF EVALUATION

Jgiml wgiml
Before injection 892 59 8.6 910 5.7 8.6
Week 6 84 2300 20460 900 58 8.6
Week 26 538 1200 1000 859 5.8 89
Week 54 763 742 643 776 5.7 89
Week 67 07 781 a5 512 6.2 9.4

* Pregreatment values were missing for cwo patients in the vacae group
because toe serum was drawn after the vacvine was administered. The oum-
bers of patients decreased over time in both groups because of artrition.

mia, 52022 Nearly 90 percent of the patients receiving
hemodialysis had a response to the vaccine, and in
over 75 percent antibody levels reached ar least 80 pg
per millilirer (the estimated minimal level for protec-
tion). The decrease in vaccine efficacy after week 40
paralleled the decrease in levels of specific antibodies
in the patient population. Antibody levels decline rap-
idly in patients receiving hemodialysis, and booster
Jdoses of vaceine should be evaluared.

In previous studies, vaccination with 25 ug of a
monovalent conjugated S. amrrws type 5 capsular
polysaccharide induced a geometric mean level of
antibody to type & capsular polysaccharide of 318
ug per miliiliter in healchy subjects?” and 180 ug per
millititer in patients receiving hemodialysis.*® Since
this vaceine was more immunogenic in imnunocom-
petent subjects, it could in theory provide equal or
better protection against systemic infection with §. a#-
reus for patients about o undergo elective surgery.

We estimared the minimal level at which protec-
tion was conferred by antbodies in patients with
end-stage renal discase to be 80 ug per milliliter,
which is 2 to 3 logs higher than the levels at which
protection is conferred by antibodies to Haewmophi-
s influensae type b capsular polysaccharide and
S. prewmaoniae capsular polysaccharides (0.15 and 1 pg
per milliliter, respectively).?»2 The ditferences in the
protecrive level of antibodies may be artributable to
impaired phagocvee funcrion and underlying disease
in patients with end-stage renal disease. ™ Thus, iden-
tification of a protective level of antibodies for this
patient population provides a surrogate for clinical
efficacy of this vaccine in other at-risk patients. For
immunocompetent adults, the protective levels of
antibodies may be lower than those required for pa-
tients with end-stage renal disease.
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The distribution of the nvpes of §. auress isolates
from patients with bacteremia in this study was con-
sistent with results reported by others.” 12 The similar
distribution of methicillin resistance among isolates
from both the vaceine and placebo groups 15 consis-
rent with in vicro data showing that both antibiotic-
resistant and antibiotic-sensitive strains of S, mwreus
are Kilied by amibody-mediated opsonophagocytosis.

For 44 wecks after vaccinarion, rhe bivalent vac-
cine indhaeed protection against S. anress bacteremia.
In addition, the efficacy of the vaccine was staristi-
cailv signiticant during a 32-week period in the sim-
ulaticn madel that tock into account the lack of an
a priori hyvpothesis for the duration of the vaccine of
fect. It is possible thar efficacy will increase after the ad-
dition of the newly described type 336 10 the vaccine.

The results of this study show that conjugate-
induced antibodies to S. anrens capsular polysaccha-
rides can provide partial protection against S. awrens
bactereria. Because patients receiving hemodialysis
arc among, the least likely 10 have a response to im-
munoprophyvlas, the ctficacy of the vaccine may be
similar or perhaps greater in other patient populations.

+J by Nabi, Roca Raton, Fla,
aenz has senved as g pad comsuiiaat o Nabd
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2. Objeto de la invencién

« Titulo de la solicitud (folio 1): “Conjugados de polisacarido-proteina portadora
adhesina superficial de estafilococo para inmunizacién contra infecciones
nosocomiales”.

« Lapresente soticitud se refiere a conjugados inmunogenicos de polisacarido-
proteina que tienen un antigeno polisacarido derivado de un conjugado
nosocomial conjugado a una proteina portadora adhesina superficial de
estafilococo, que se utilizan en composiciones inmunogénicas para producir
respuestas de anticuerpo hacia el antigeno polisacarido y hacia ia proteina
portadora adhesina superficial de estafilococo.

» El problema planteado en esta solicitud es la necesidad de proporcionar
composiciones inmunogénicas mas eficientes contra enfermedades
nosocomiales.

« Para solucionar este problema técnico la solicitud en estudio proporciona un
conjugado inmunogénico polisacarido-proteina, caracterizado porque
comprende: al menos un antigeno polisacéarido derivado de un patdgeno
nosocomial y al menos una proteina portadora adhesina superficial de
estafilococo, en donde el conjugado genera anticuerpos especificos para el
antigeno polisacarido y la proteina portadora adhesina superficial de
estafilococo.

o La Clasificacion Internacional de Patentes (IPC) es: AB1K 47/48, AG1K
39/385.
3. De la solicitud de Patente

Reivindicaciones (articulo 30 D 486)

El capitulo reivindicatorio de la solicitud en estudio presenta los siguientes
defectos:

o El capitulo reivindicatorio en general presenta una serie de conjugados que
en su totalidad no tienen soporte en la descripcion, asi mismo, se realiza una
extrapolacién (reivindicacién 1 y dependientes) que permite realizar n
cantidad de composiciones sobre los cuales no se han determinado su accion
terapéutica. Por tanto se sugiere restringir fos conjugados a los evaluados y
que puedan definirse por sus caracteristicas técnicas y no por su funcién o su
resultado. De esta forma, los “antigenos poliscaridos” y las proteinas
portadoras adhesinas” pueden presentar un numero de combinaciones no
determinado en la composicién por lo que es necesario definirias.

e Existen caracterizaciones determinadas por un resultado a alcanzar gue no
permiten definir la materia que se requiere proteger. Este es el caso de ia
reivindicacion 2 que define el conjugado por que éste “genera anticuerpos
especificos para el antigeno polisacarido y para la proteina portador adhesina
superficial de estafilococo”.



Por lo anterior, el capitulo reivindicatorio NO cumple con el requisito de
definicion, claridad, congision o sustento por la descripcion de acuerdo alart. 30
de la Decisién 486 .y/o art.22 Tratado PCT.

4. No es una invencién (articulo 15 D 486 literal a)-f))

£1 articuio 15 en su literal b} sefiala que.

No se consideran invenciones el todo o parte de los seres vivos tal como se encuentran en fa
naturaleza, los procesos bioldgicos naturales, el material biolégico existente en la naturaleza
o aquel que pueda ser aislado inclusive genoma o germoplasma de cualquier ser vivo natural.

e Lareivindicacién 28 ensefia una globulina hiperinmune caracterizada porque
contiene anticuerpos dirigidos contra el antigeno polisacarido y la proteina
portadora adhesina superficial de estafilococo del conjugado de conformidad
don la reivindicacion 1.

Este despacho considera que dicha reivindicacién no obedece a una invencion
debido a que se trata de una globulina natural, producida espontaneamente por
el organismo gracias a que encuentra los antigenos necesarios para replicarse.
El hecho de que dichos fragmentos provengan de compuestos artificiales o no,
es independiente de la capacidad gue tiene dicha globulina de reconocerlos.

De esta forma se establece que la reivindicaciéon 28 no puede ser considerada
una invencion.

5. Excepcidn a la patentabilidad (articulo 20 D486 literal a)-d))

El literal ¢ del articulo 20 de la decision 486 establece que “no seran patentables:

c)las piantas, los animales los procedimientos esencialmente biologicos para la
produccién de plantas o animales q no sean procedimientos no bioldgicos ©
microbiologicos”.

dj Los métodos terapéuticos o quirargicos para el tratamiento humano ¢ animal, asi
como fos métodos de diagndstico aplicados a los seres humanos o a animales”.

s Las reivindicaciones 25 — 26 y 29 implican un método para inducir
inmunidadactiva contra infecciones nosocomiales en un sujeto. Dado que el
método contempla un método terapéutico para el tratamiento humano o
animal, esta oficina es de la opinién que las reivindicaciones mencicnadas se
encuentran dentro de la excepcién a la patentabilidad y no pueden ser
consideradas patentables.

De lo anterior la(s) reivindicaciones 25 —- 26 y 29 no pueden ser consideradas
patentables.
6. Reivindicaciones relativas a un uso o a un segundo uso (articulos 14y 21D
486)
» Lasreivindicaciones 30 a 31 obedecen al uso de los conjugados reivindicados
para la produccion de una composicién para el tratamiento de una infeccion

nosocomial.

Por dicha razén, las reivindicaciones anaiizadas no se pueden considerar



7. Determinacion del Estado de la Técnica

La fecha que se ha tenido en cuenta para determinar el Estado de la Técnica es:

Fecha de presentacion de la solicitud prioritaria: 07 de marzo de 2003

Teniendo en cuenta la fecha indicada se realizo la bdsqueda en el estado de la
técnica de documentos relacionados con la solicitud encontrandose  fos
siguientes documentos mas relevantes:

N° | Documento Titulo

Fecha de
| : publicacién*

! : Immunogenicity of alpha-toxin,
capsular polysaccharide (CPS)

H D1 Park et ai. and recombinant fibronectin- 1999

binding protein (r-FnBP) of
Staphylococcus aureus in Rabbit

Use of a staphylococcus aureus

|
!
D2 i Shinefield etal. |  conjugate vaccine in patients 14 febrero 2002

i receiving hemodialysis

8. Analisis de patentabilidad (articulo 14 D486)

e Lareivindicacién 1y sus dependientes divulgan un conjugado inmunogénico
polisacarido-proteina, caracterizado porque comprende: 1) al menos un
antigeno polisacarido derivado de un patdgeno nosocomial y 2) al menos una
proteina portadora adhesina superficial de estafilococo, en donde el
conjugado genera anticuerpos especificos para el antigeno polisacarido y la
proteina portadora adhesina superficial de estafilococo.

El documento del Estado de la Técnica mas proximo es D1 (ver folios: 223 — 225)
que ensena respuestas positivas a vacunas producidas por conjugados de 1)
polisacaridos capsulares de estafilococos y 2) proteinas FnBp, que promueven la
adhesion de S. aureus al tejido hospedero y por consiguiente pueden
considerarse adhesinas (ver pagina 995).

La unica diferericia con D1 es que solicitud menciona proteinas adhesinas
diferentes, pero este compuesto no concede un efecto técnico inesperado porque
estos compuestos siguen sugiriendo un efecto sobre la produccion de
anticuerpos para el reconocimiento de estos antigenos.

Iguaimente el documento del estado de la técnica D2 ensena el uso de vacunas
conjugadas de polisacarido tipo 5 y 8 (los cuales son los (nicos que fueron
probados en la solicitud) con una proteina, exoproteina A (pagina 491, segunda
columna, tercer parrafo).

Fl nroblema técnico plantaado an acta calicitiim miie orm e mrm o ee e e e e
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transportadora mas eficientes contra enfermedades nosocomiales se habia
resuelto previamente mediante el mismo tipo de compuestos ya conocidos. Por
esta razén se considera que las sustituciones de las proteinas transportadoras
como las adhesinas son evidentes para una persona medianamente versada en

la materia.

De esta forma se establece que las reivindicaciones 1 a 31 no cumplen con el

requisito de Nivel Inventivo.

9. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

ﬁ N° Documento N°

Reivindicaciones

Requisito que afecta

i afectadas
D1 Park et al. 1 - 31 Nivel Inventivo
“~TD2| Shinefield et al, 131 Nivel Inventivo

En cumplimiento del articulo 45 de la Decisién 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro de! término de 60 dias contados
a partir de la fecha de notificacion de la presente comunicacién. En caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los

impedimentos para la concesion, se denegara |a 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 N° 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL
Directora de Muevas Creaciones (C)

El anterior requerimiento fue notificado por fijacion en lista, de fecha
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