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SUPERINTENDENTE DE INDUSTRIA’- RONUECREACrON( 
- 

DIVISION DE NUEVAS CREACIONES - 

Re: P1.-WYETH HOLDINGS CORPORATION Y INHIBITEX. 

INC.-Solicitud de Patente de Invención en Fase Nacional PCT 

para "CONJUGADOS DE POLISACARIDO-PROTEINA 

PORTADORA ADHESINA SUPERFICIAL DE 

ESTAFILOCOCO PARA INMUNIZACION CONTRA 

INFECCIONES NOSOCOr4IAL.ES".-Clase A61K 47148.-

Expediente nUmero 05-088.322.-

1. Me reflero 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 gels 

meses contados desde la fecha de la publicación de la solicitud en la 

Gaceta de la Propiedad Industrial nOmero 574 de 30 de Marzo de 2007, 

solicito a ese Despacho proceder a realizar el examen de patentabilidad 

de la presente invención. 

3. Por otro lado, atentamente me pernilto manifestar a usted que en el 

extracto de Ia solicitud arriba nombrada, publicado en la Gaceta de la 

Propiedad Industrial nOmero 574 de 30 de Marzo de 2007, pÆgina 527, el 

tItulo de la invención aparece publicado en forma equivocada, el tItulo 

correcto es como sigue a continuación: 

"CONJUGADOS DE POLISACARIDO-PROTEINA PORTADOR.A ADHESINA 

SUPERFICIAL DE ESTAFILOCOCO PARA INMUNIZACION CONTRA 

INFECCIONES NOSOCOMIALES" 



JOSE LLOREDA CAMACHO & CO. 

Calls 72 No. 5-83 P1w 5, Bogota, DC. Tel: 6069700 Fax 6069701 

4. En vista de lo anterior, muy comedidamente solicito a usted que las 

aclaraciones correspond ientes seen incluidas en la Fe de Erratas de la 

prthxima Gaceta de la Propiedad Industrial. 

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

de la invención, la  presente solicitud corresponde a CapItulo I. 

6. Anexo me permito presenter: 

(a) Recibo nÆmero 07-72.197, expedido por la Superintendencia 

de Industria y Comercio, que acredita el pago de la tasa que 

dicho examen cause; 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. 

Seæor Superintendente, 

"�LICIA LL VEDA RICAURTE 
T.P. 53.215 
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ft EXTRACTO PARA PUBLICACION 
Industria 

y 

Comercjo SOLICITUD DE PATENTE DE INVENCLON 
SUPERINTENDENCIA 

No. SOLICITUD 
INTERNACIONAL: PCT/U520041006661 (51) L1T. CL.: A61 K 47/48 

(21) No. SOLICITUD: 

(22) FICIIA DL (71) SOLICITANTE: WYETH HOLDINGS CORPORATION 
PRESENTACION: 02-09-05 

y 

INHIBITEX, INC. 

(30) PRIORIDAD: Pavliak Viliam; Baker Steven 
(72) INVENTOR/ES: Morris; PiIIai Subramonia 

(31) No. DE SOLICITUD: 60/452,728 Padmanaba; Joseph M. Patti 
y 

Bradley D. Prater. 
(32) FECHA DE 

070303 PRESENTAC16N: 

(33) PAtS: 
us 

(74) REPRESENTANTE 
LEGAL: ALICIA LLOREDA RICAURTE 

(54) TITULO: 

"CONJUGADOS DE POLISACARIDO-PROTEINA PORTADORA ADHESINA SUPERFICIAL DE 
ESTAPILOCOCO PARA INMUNIZACION CONTRA INFECCIONES NOSOCOMIALES" 

1’ 

(57) RESUMEN: 

Reivindicaciôn nUmero 1.-

Un conjugado imunogØnico polisacarido-proteina, caracterizado porque 

comprende: al menos un antigeno polisacÆrido derivado de un patOgeno 

nosocomial y al menos una proteina portadora adhesina superficial de 

estafilococo, en donde el conjugado genera anticuerpos especificos para el 

antigeno polisacÆrido y la proteina portadora adhesina superficial de estafilococo. 

Reivindicaciôn nümero 17. -

Una composiciOn inmunogØnica, caracterizada porque comprende el conjugado de 

conformidad con cualquiera de las reivindicaciones 1 a 16, an un portador o 

diluyente inmunolOgicamente aceptable. 



Industria y Comet-do 
S Li P E R I N T E N C) E N C IA 

DIVISION DE NUEVAS CREACIONES 

RADICACION EXPEDIENTE No. 05-88322 

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION 

FUL FUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 574 DE 

FECRA 30 DE MARZO DE 2007 EL TERMINO HABIL SEr1ALADO POR LA LEY 

EXPIRA EL 03 DE JULIO DE 2007 

NOTA: Dentro del pazo de losseis (6) meses siguientes a partir de Ia fecha de pubticacion 
an la gaceta de Propedad Industrial, deberA solicitar y cancelar el examen de 
patentabilidad so pena de qua la solicitud caiga an abandono, do acuerdo con Ia 
establocido an el Articulo 44 de la Decision 486/2000. 

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS. 

SI NO X 
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ASTRAC - This study was conducted to evaluate the antibody levels of alpha-toxin, capsular polysaccharides (CPS) and fmronectirii-
binding protein (FnBP) in rabbits immunized with an experimental vaccine against Staphylococcus mucus and to develop the bovine 
inast:t]s suDunit vaccine in the future. Enzyme immunoassay was used for detection oflgG antibodies against staphylococcal CPS, alpha-
to’in and FnBP. The levels of specific antibodies against CPS, alpha main and FnBP in immunized rabbits were significantly increased 
after Iirst immunization compared with control animals (pcO.O5). Ofthree antigen used in vaccine, immunogenicily of CPS was relatively 
lower, compared with those of alpha toxin and fibronectin binding protein- Numbers of S. aurcus in blood of immunized groups were 
ower than those of control group after hoc erial Challenge But the bacterial numbers among immunized groups were not significantly 

ditlerent. £ a’e,-euc counts in excised organs were significantly lower in all immunized rabbits than in PBS-control group (pcU.OS). The 
present sud’ showed that alpha-toxin, capsular polysaccharide and fibronectin binding protein included in a subunit vaccine were 
prorecive.�irI ows: alpha -toxin, capsular polysaccharide. r-FnBP, Staphylococcus aureus 

Vet. Most Sd. 61(9): 995 lOGO, 1999 

Mastitis is one of the major economic problems in dairy 
indust, [17]. Although the disease is multifactoria}, 
Shmpl:vlococcns aureus has been considered as the primary 
agent and it produces several virulence factors such as 
capsular polysaccharides [5]. alpha-toxin [9) and fibronectin 
binding protein (lój. 

Of the virulence factors, attention has been paid to 
capsular polysaccharide since it can inhibit phagocytosis by 
neutropti Is [20]. An earlier study [19] reported that 
encapsulated S. aitreus isolated from milk of cows with 
mastitis inhibited phagocytosis by neutrohils and capsule 
production was enhanced by serial passage through bovine 
mammary glands. The capsular polysaceharide has been 
considered as a potential candidate for a vaccine to minimize 
ma stitis in cows [18]. 

Alpha -toxin is an exotoxin produced by many strains of 
S. aut-eus of both human and animal origins. As described 
by Wood [21], alpha-toxin has specific cytotoxic activity 
only on ricutrophils and macrophages. Although the 
malont’ of S. aureus strains isolated from bovine mastitic 
milk samples produce hemolysin. the role of this toxin in 
the pathogenesis of bovine mastitis for 5. aureus is not 
clear. Removal of .S aureus from the mammary gland is 

cc nntpl i shed national, via phagoetosis: thus, the capability 
of alpha -toxin to kill phagocytes may prolong the infection 
by reducing the bacterial clearance rate. in vitro studies 
have shown that specific anti -alpha-toxin antibodies were 
able to neutralize the toxin and prevented cytolytic effects 
on phagocytes 141. Therefore, the presence of specific 
antibodies in milk may be useful in preventing the killing of 
phagocytes by alpha -toxin. 

F, bronectin-binding proteins are though to mediate 

attachment of S. aureus to host cells which may initiate 
disease [3]. Most isolated S. carets specifically bind to 
extracellular matrix fibronectin [II]. FnBP has been shown 
to mediate binding of 5. mucus to soluble fibrorteetin [15]. 
It has been reported that FnBP promotes adhesion of S. 
aureus to host tissue and may act as virulence factors. Thus, 
FnBP on S. aureus involved in the pathogenesis could be 
important in the development of subunit vaccine against 
bovine mastitis [14]. 

The purpose of this report was to evaluate the antibody 
levels of alpha-toxin, capsular polysaccharide and FnBP in 
immunized rabbit serum with an experimental vaccine 
against S. aureus 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, 

txper,mental animals: New Zealand white rabbits 
weighing 1.5 to 2.0 as were used. 

Alpha-toxin preparation: S. aureus Wood 46 strain was 
incubated at 37-C in the optimal growth medium [7]. 
Briefly, the supernatant was filtered through a 0.45 -pm filter 
unit (Nalgene Co., Rochester, NY). The total protein 
concentration of the crude toxin was determined by RCA 
method (Pierce Inc., Rockford. Illinois, USA). The crude 
alpha-toxin was analysed by 12% (wlv) sodium dodecyl 
so] fare- polyacrylamthe gel electrophoresis [12]. The 
hemolytic assay is a serial two-fold dilution of 50% 
hemolysis and point assay described by Dernheimer and 
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Schwartz [2] and Harshman at aL [8] 
Capsular poivsaccharide preparation: S. aurens Smith 

strain was grown in nutrient broth supplemented with 10% 
to v) bovine milk whey for 24 hr at 37°C with agitation at 
300 rpm. Flie production of capsular polysaecharide was 
confirmed by direct examination of the bacteria with 
transinissi’ole electron microscopy (Hilachi Ltd., Tokyo, 
Jpn). Capsular materials were purified by the same method 
described by Poutrel etal. [20]. 

Preparation of File ronectin-binding ,.,,,a (EnBPi: 

FnBP was prepared by the same method described by Kim 
or al. [ID] Brifely, the FnBP gene was amplified from the 
chromosomal DNA of S. aigreus Wood 46 strain using the 
polvmerasc chain reaction, and cloned into pOEX-4T-2. 
I lien the recombinant FnBP fused with glutathione-S-
transferase was produced from E. all by affinity 
cliroma [0gm phy. and examined its antigen ic fly by Western 
inimunoblorting method. 

c7ccfnation protocol. Fourty rabbits were allocated to 8 
L’tU LIfTh rabbits each (Table I). The vaccine was 
adtnin is rered intratnuscu larlv twice in two-week interval. 

Dde 7!? rfl a I/nil of A/ph a - to.vi a. Cl’S and EaRl’ an’ ihodv 
Blood from individual rabbits were sampled aseptically one 
wcck before vaccination, and weekly thereafter. Sera were 
stored at 0 T until use. 

Alpha-toxin (0.05 pg in!) and CPS (0.05 ag/mI) 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 removed by rinsing with phosphate-buffered 
saline solution (0.0t M. pH 7.2) with 0.5% Twccn-20. After 
I -lit incubation with serially diluted rabbit sera, peroxidase-
coniugated goat anti -rabbit lgG (diluted I: 1000, Sigma. St. 

onis. \lissomi. USA.) was added, followed by a 30 -mm 
incLibatEon. Finally. i 00 p1 of substrate 30 mg of 0-
phenylcnedianiine; Sigma) was added to each well, and he 
plate was read by using an ELISA automatic analyzer (Skin 
soft I, U.S.A.) at S turn after addition of substrate. Mean 
s-a 1tics of Ca di rigs train duplicate samples placed in wells 
or. opposite sides of the euverte were calculated to obtain an 
optical density value for each serum sample. 

Oiian/mit,,m,, qf a,iri UST-EnUP anti hoar: Recombinant 
OST- FnBP was diluted to a concentration of 1.25 jig/rnl in 
carbonate bicarbonate buffer pH 9.6) and then incubated in 

ells of pol’strene eusette at 371 for 2 hr. Wells were 

rinsed with PBS and PBST with 1% bovine senim albumin 
(BSA) was used as a block at 37CC for 30 mm. Serum was 
diluted 1:200) with PBST with 0.5 BSA (electrophorsis 
grade, Sigma, St. Louis, Missouri, U.S.A.) and dispensed in 
50 p1 aliquots to each well at 37°C for 1 hr and then rinsed 
four times. Fifty microliter of substrate including 0-
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 S min later using an ELISA 
reader (ANTHOS HT), 

Challenge experiments: S. aureus challenge for the 
subsequent experiments was prepared as follows. S. aureus 
Smith strain was grown overnight (18 to 24 hr) in tryptic 
soy broth (Difeo laboratories, Detroit, Ml, U.S.A.), S. 
crocus suspension was adjusted to 10v cells/ml with 
phosphate-buffered saline (PBS. pH 7.2). The bacteria was 
inoculated intravenously through jugular vein. Blood 
samples were collected at I. 3. 6. 12. and 24 hr. blood 
samples obtained each time. IOU p1. were inoculated on the 
tryptic soy agar plates and the number of bacterial cDlonits 
were counted. 

Rabbits in each group were exsanguinated, end 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. Organs were excised, weighed, washed with 
absolute ethyl alcohol to eliminate surface-attached 
organisms, homogenized with sterile PBS (pH 7.2), and 
cultured on columbia agar plates. The plates were counted 
24 hr later and expressed as CPU per gram of tissue. 

Statistical anaIvcec: The Multiple ANOVA test was used 
for statistical evaluation of differences in optical density 
readings between each group of rabbits for pre- and 
postvaeeination sernm samples. Also the same test was 
used to determine the difference of bacterial clearance rate 
between each group of rabbits for pre- and postvaceination. 
A value of pc0.05 was considered to be significant. 

RESULTS 

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

Table I - Components of vaccine administered in each group 

Grotips Anrt2ens used as vaccine 

Group t CPS 1600 ug) 
Group _’ A ipha toxin tO HC .,I 
Group 3 Hbronectin binding protein (200 ug) 
Group 4 Alpha toxin (tO FlU/mi) - 0’S 0600 and 
Group 5 Alpha toxin (tO HU/mi) - fibronectin binding protein 200 ug) 
Group 6 Fibroneetin binding protein (200 no) -i- CPS (600 u) 
Group 7 Fibronectin binding protein (200 ug) - alpha toxin 00 HU’mfl ’ CPS (600 ug) 
Group S Phosphate buffered saline (1 mfl 

(PS: Capsular polysaccharide. 



IMMUNOGENICITY OF S, AUREUS IN RABBIT 997 

U 
a 

C 
El 
0 

C 

06 
C 

0.4 

02 

0 
1 2 3 4 5 5 7 0 

Blood collscUon inlervaI(weeks) 

Fig. . ELISA results for IgO specific for staphylococcal alpha toxin in rabbits immunized with subunit vaccine twice in 2 -week 

apart TG-’ alpha toxin, 64: alpha toxin - CPS. 63: alpha toxin FnBP, 07: alpha Toxin FoB? - CPS, 68: PBS) 
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Fm 2 ELISA results for Igo specific for staphylococcal capsular polysoocharide subjected to bacterin-toxoid stimulated twice in 2-
week apan (UI: CPS, 64: alpha loon - CPS, 06: fl’S FnBP. 07: alpha toxin - CPS - FaB?, 68: PBS). 

noted 2 weeks following immunization and, particularly the particularly the level of antibody increased significantly 

le cis of antibody significantly increased following second (p<OOOl). 
immunization (p<O.00I). Anti-FnBP levels of formalinized Fi1BP groups were 

Immune responses against CPS was analysed by ELISA significantly higher than those of PBS-control group from I 

enzyme immrniosorbent assay) (Fig. 2). Each of groups weeks after first immunization (p<0.05) (Fig. 3). There 

shows increased CPS specific antibody levels in serum when were no significant differences in antibody levels between 

compared with PBS control group. However, antibody level fonnalinized-FnBP groups. The levels were highest at 5 

of group 4 (alpha toxin CPS) was the highest. Peak weeks through the study and, particularly the levels of 

levels reached 4 weeks following primary immunization and, antibody increased significantly following second boosting 
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Fig. 3. ELISA results for Igu specific for formalin treated GST-FnBP in rabbits immunized with 
subunit vaccine (03: FnBP, G: alpha toxin - FnBP, 06: FnBP - UPS, 67: alpha-toxin - FnBP - 
UPS, US: PBS) 

Bacterial Gl 

challenge -�-- 02 

a i a 6 12 24 
Time its, bacteria! cha’lenge (hour) 

Fit 4 F tccT of lM immunization on rho numbers ofS. aurzit in blood ofrabbits challenged with 00 cuim! ofs. QWThS Wood 46 
,U  UPS. 02 aloha toxin. 03: FnBP, 04: alpha toxin UPS, 05: alpha toxin - FnBP, 06- CBS - FnBP, G7: alpha toxin - FnBP - 
UPS. US: PAS) 

to u.00 I. Spleen and liver were excised, washed with 70% ethanol. 
In rho challenge study, S. aurel’s court, from blood homogenized in 1 mE of PBS, and cultured for bacterial 

samples was performed at the different time points after counts. Mean bacterial counts for all animals are expressed 
l:illenge. The trends of bacterial counting are shown in in common logarithmic scale (Fig. 5). Generally, the 

Fig. 4 The number of bacteria in blood immunized groups bacterial number recovered from excised organs showed no 
in blood was lower than that of control group after S. anreus significant difference among the vaccinated groups. 

i irce. Of all groups, group 7 (alpha toxin - (’PS - However vaccinated groups had significantly lower bacterial 
FnBPi Ihoaed the lowest bacterial count in blood 24 hr counts than that of PBS-control group in both spleen and 
after challenge pc0.00!). However. rho bacterial counts liver (p<0 05)  
between the vaccinated groups were not significantly 
different. 
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Fig. 5. Effect of IM immunization on bacterial counts from liver and 
spleen ofrabbits challenged with 108 cfiultnl ofS. omeNs Wood 46(01: 
CPS. 32: alpha toxin, 03: FnBP. 04: alpha toxin - CPS, 05: alpha toxin 
- FnBP, 06: CPS - FnBP, 07: alpha toxin - CPS - FnBP, 38: PBS). 

DISCUSSION 

The :i,crcascd level of serum antibody against alpha-toxin 
,C.cccd the increased systemic protective ability against 
,[phi -toxin in rabbits immunized with the vaccine. This 
finding agrees with reports by Balaban et at [U. who showed 
that serum antibody levels to RAP (RNAIII activating 
Protein) inerea>ed in mouse with S. caress 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. aureus-induced 
mastitis. 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, 
serum antibody levels was relatively lower than those of 
alpha -toxin and FnBP. Therefore further study of this 
’ace]ne was needed to increase levels of serum antibody 
1gainst capsular polysaccharide through conjugation with 
alpha toxin or FnBP. 

The CPS preparute 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 
[inert to reduce the new infection rare of S. aureus-induced 
nlnsttt]s, sufFicient CPS should be included in vaccine to 
produce sufficient anti -CPS level. 

The too er number of S. aureus 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 inecliani sin. 
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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 etal. [6] other than the use of different antigen 
for immunization. 

The results of The present study showed that active 
immunization elicited by S. aure,.s alpha toxin, capsular 
polysaceharide 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. au,-e’,s 
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 S. 
aureus pathogens and infections. And it is expected that it 
will be possible to demonstrate protective immunity in 
mastitic cows with S aureus infections after determination 
of the route of administration, the optimal immunized dose 
and the effective adjuvant. 

The antiphagocytic properties of CPS, S. aureug 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 vaccine are required. Although most studies were 
focused on alpha-toxin and capsular polysaccharide subunit 
vaccine, we will study the subunit vaccine including alpha -
toxin, capsular polysaccharide and fibronectin binding 
protein to overcome the disadvarttagcs. 
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USE OF A STAPIPILOCOCCUSAUREUS CONJUGATE VACCINE IN PATIENTS 
RECEIVING HEMODJALYSIS 

HENRY SHINEFIELD, M.D., STEVEN BLACK, M.D., AU FATTOM, PH.D., GARY HORWITH, M.D., Soon BABOON, M.D., 
JUAN ORDONE,, M.D., HOCK YEaH, M.D., DAVID LAW, M.D., JOHN B. ROBBINS, M.D., RACHEL SCHNEERSON, M.D., 

LARRY MUENZ, PH.D., AND ROBERT NASO, PH.D. 

ABSTRACT 
Background In patients with decreased resistance 

to infection, Staphylococcus aureus is a major cause 
of bacteremia and its complications. The capsular 
polysaccharides are essential for the pathogenesis 
of and immunity to S. aureus infection and are tar-
gets for vaccines. 
Mctkods In a double-blind trial involving patients 

with end-stage renal disease who were receiving he-
modialysis, we evaluated the safety, imrnunogenieity, 
and efficacy of a vaccine with S. auraus type 5 and 
B capsular polysaccharides conjugated to Jiontoxic 
recombinant Pseudornonas aeruginosa exotoxin A. 
Between April 1998 and August 1999, 104 adult pa-
tients at 73 hemodialysis centers were randomly as-
signed to receive a single intramuscular injection of 
either vaccine or saline, gG antibodies to S. aureus 
type  and 8 capsular polysaccharides were measured 
for up to two years, and episodes of S. aureus bac-
teremia were recorded. Efficacy was estimated by 
comparing the incidence of S. aureus bacteremia in 
the patients who received the vaccine with the inci-
dence in the control patients. 
Results Reactions to the vaccine were generally 

mild to moderate, and most resolved within two days. 
The capsular polysaccharides elicited an antibody re-
sponse of at least 80 jig per milliliter (the estimated 
minimal 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, S. aureus bacteremia developed 
In 11 of 892 patients in the vaccine group who could 
be evaluated for bactoremia, as compared with 26 of 
906 patients in the control 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 
S. aweus bacteremia for approximately 40 weeks, 
after which protection wanes as antibody levels de-
crease. (N EngI J Mail 2001 
Copyright ' 2002 Nlassach U sstts Meaical Society. 

STA
 PHYLOCOCCUS monou, is a major cause 

of nosocomial and community -acquired infŁc-
ions, including bacterernia, metastatic abscess-
es, septic arthritis, endocarditis, osteomycitis, 

and wound infections.’ -Y A study of hospitalized pa-
tients in 1995 found that the death rate, the length 
of stay, and the medical costs were twice as high for 
S. ureus�associated hospitalizations as for other 
hospitalizations 4 Among patients receiving hemodi-
alysis, S. aureus hactereniia is a prominent cause of 
complications and death, with an annual incidence 
of 3 to 4 percent. An increasing percentage of iso-
lates air resistant to methicillin6 and no., relative re-
sistance to vancomycin.7 Hence, inmwnoprophvlaxis 
against S. aunus is a worthwhile objective. 

The capsular polysaccharides of S. awrcus are vir-
ulence factors in systemic infections. S. aureus capsu-
lar polysaccharides confer invasiveness by inhibiting 
opsonophagocytic killing by polyniorphonuclear neu-
trophils; this pattern is similar to that in other encap-
sulated bacteria, such as Streptococcus pneuoioniae. 
Of the 12 known types of S. aurcus, types S and 8 
account for approximately 85 percent of all clinical 
iso1are012 Antibodies to the capsular polysaccha-
rides of S. aureus types 5 and S induce type-specific 
opsonophagocytic killing by human polvmorphonu-
clear neutrophils in vitro and confer protection in 
animals 13,14 

S. aureus capsular polysaccharidcs alone are poor 
irrimunogens. Their immunogenicity is enhanced by 
conjugation with carrier proteins.1517 M000y4cait vac-
cines containing S. aureus type 5 or type S capsular 
polysaccharide bound to recombinant exoprorein A, 
a nootoxic variant of heudo,#ongs aeruginosa exo-
toxin A expressed in Eschn*hia eofr are imniuno- - 

S * and welL tolerated in healthier adults and in  pa-
tients with end-stage renal diseasc.18 In a prior study 

From the Kaiser 1rniancarc cine Stsaly ccnter, OathnA, Calif 
(H S. SB., JO.. DL), Nth, Rocide, Md. IA F., C H R NA, South�Circe�

 Kaiscr Permanente, Los ngcks ’S. R H fl thc Nat,,nal in-
.scirutc oiChild IIcttl, -al Lon....Dewlopinnir Scrltesda, Md. :ja.R., 
R.S.); and Larry i]e],z and Assonatca Rnckille, Md. (L M.). Adi ress re-
pnnt rqoests ra Dit Shanefield at the Kaistr Nri,wnerue Vaccine Study Cc,,-
er, 1 Xiscr Plaza, 1611, IL, Oakland CA 94612. co ar hcnrtshinefield@ 

kp.IS, 
Other au-hors writ Sieve Puller, Ph D, Nabi, Rockyilic, Md Joaciic 

Johnson, ft N.. and Bruce Iireman, MA., Kaiscr Pernianente Oaklar.d. 
Calif; and Harry .Alcor,i, Pharni.O , Tora2 Renal Researc, Minneapolis 
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of patients with end-stage renal disease who were it-

ceiving peritoneal dialysis, a low dose of a conjugate 
anustaphctncoccal vaccine was not efficacious There -

tore, we evaluated a higher dose of a hi’ dent conju- - 

gaLe vaccine composed of type 5 and 8 capsular 
polvsaccharades covalendv bound to recombinant cx-

oprorem A- The goal of this controlled study was to 

evaluate flie vaccine in terms of satet, inimunoge-
ilicity, and ability to present bacteremia in patients 
receiving hcniodialysis-

METHODS 

Patients 
iLatic IlLS were re crui red at 3 lennonians I, te rs in California 

April 1995 to Auwust 1999- Enrolled panerats were iS years 
of are or ,.,lder, had end-s:age renal disease. had received henic-
it at vs: s r va sail a- access th r’ u cli a rants, .. csel finfula or a syn - 
theric i.’r he:eriii!igLnIs graft t’r at least eight weeks before enroll -

had a 1r,tsitkv score of’ ar cast 50 at chili and were 
CX .. ncci to Ci) mplc te ’he Jvqiiirc d full ow - U p vi s 

Cr;rcr’a tor exclusun ’vctc svnipLorns or signs consistent with 
ail within tv-i, weeks before vaccination, a history ofin-
fec non "i r ii rh .’luman i Cl flit] Li’) deficiency virus bye ersc nsitivity 

p revn us a nap ii vtax’s  caused by p.a I vsacc haride s or poiysac e ha-
Un] uga re accL Cc s, drug abuse wi rh H one star before vaCc] a-

1101, 1 It I Ii ni niu nosuppre ssive or iriani unonaudul arorv drugs, and 
cane Cr 0- L - rre a-me ’it for cancer nit, ii six nao orbs before vaccina-
,on - Ihe stud pro ,c I as approved by the insti to tb n a] review 

Ali’ offill Kaiser Finicidation Research Institute, Southern Cal -
,iur,ua a:ser Pernianenie, and hI Canainta Hospital and by the 
Food and Drag Adininisrarion, The ,ands  was designed by he in-
vrsrlear,.,i-,, an macpeiident data and safety monitoring board, and 

c:Ial;l facni rer, The di ta were held by r he data and safety ’no - 
itiarii)(Z LOii�d and analyzed by a group of the authors. The rnau n -
script was a ci ill abcprative e fib r n or all the listed auth t L rs - All pa-
tients ga’ir ’Sri two informed consent, 

Study Design 

i g i h Ic patie nfl were rand a iniy assiglie ci ro rcccive a single in - 
of vaccine Cr saline placebo. Randomization was sratified 

accutd;:t to the npc of ascutar access - nadc-’essel tismta or 
svntlie tic I  heterolngous graft) and the presence or absence of 
persistetu nasa- care cage or S. aIlreHS 

I hc vaccine (StaphvA \ Nahi, Rockville, sad) is composed of 
ripe Sand S capsular pots’saccharidcs IOU ag per nil] -

Inner of etc, type i conjugated to an equal weight of reconihi nant 
c.\ciprote;n A in (1.01 percent pols’sorhare 80 and sodium phos’ 
ohate-huftered III, - pH 7 41 The dose ’as sekcted on tIle basis 
or ,:iur pre’-iotLs n. no, iii patients with cnii-Stage renal disease 
.:r:eiihlis}icd data.;. \acci ne and placebo sodium phosphate-

frdtai s,diitel wets supplied as I ’’it a: clear liquid in idcLihcal 
ia. each acaring a unique code, 

\cree;li;lr cisits char rook place approiiniatelv one week 
apart, sub: re. 5 \Irc evaluated rot eligihiLit, and the anterior mares 

crc co itt] iv ] I- a ’no. Carr agc u -as den ned be tw’n pose the 
L,ieocs- he cacti Ic or p aceho was adniini stere ii be n raniuscular 

cc non into the deltoid muscle or the -on" thigh - 
’ade’tts were evaluated 30 nucitetes after the injection and in  

sinxcreil to record local reactions e -g, redness, swelling, aching, 
burning. tenderness, and hall and s’stemie reactions ft A ,  fever, 
genetal discomfort, muscle ache, headache, natisca, and voiiiit-
iin,- Latin as nor Inc axis, One week after injection, patients re 
turned r,) the dialesis center and reactions to the \-accine were 11 
,inho Pa i eats were c, alt, ated far ad"c rse ci ents is  n’ Lip (C) Si’ 

weeks after lie injectior- . Deaths and alt episodes ,,f bacteremia 

were recorded until the study ended or the patient withdrew The 
ptimarv outcome measure was the not occurrence of S aureus 
bacteremia in a patient- Blood cultures were obtained hct,rc an-
tibiotic therapy was begun, 

Serum samples were obtained before and 6. 26, 54, and 67 
weeks after vaccination- Antibodies to the S aureus type S and 

capsular polysaccharidcs were measured by enzyme-linked ni-
munosorhent As, 13 Is A response to the vaccine an defined as 
an antibody les ci of at least 25 pg per milliliter and at Least twice 
the level beibre viccinatioti 

Determination of Sample Size 

Surveys in the United Stares and Europe suggested an incidence 
rare ot 5 aurrws bacteremia of 0.03 to 0-04 per patient-year in 
those receiving liemodaalvsis." A sample site of 900 patients 
per zroup was determined to be suTheient to detect, with 80 per-
cent power, a 60 percent reduction in the incidence of 5- ourns 
bacterem,a in the S-accine group during an observation period from 
3 to 54 weeks after saccination. However, since the aaiuhodv cor-
relate of protection ,vas not know ii before the study, and since 
antibody levels decline rapidly in patien Es with end -stage renal dis-
ease, other nhci-n-ation periods ,,’ere es-atuated 

Statistical Analysis 

Evaluation of efficacy was based In data obtained two weeks 
after vaccination - The rate of 5- aurri,s bacteremia was compared 
benveen the vaccine and connul groups by an exact, shanded 
analysis with the use of StatXact someone is 11 Pour groups were 
created by the stratification ofpant-nrs according to nasal-carriage 
status at base line and type ofvascuiat access. The tanae to the first 
episode of S. macus hacteremia was determined by the Kaplan - 
Meter method and compared by a stratafled log -rank rest 

Since the potential duration of protection that might be pro-
vided by the stapin’lococcal conlugate vaccine ,vas not kaio’ni a 
prion, the effectiveness of the vaccine was evaluated in a post hoc 
analysis, and nominal I’ values have been reported. To compete a 
valid P value for this analysis, a permutation excess based on the 
observed data was performed. This analysis, based on a mt-sample 
permutation test, was used to determine the time elapsed since vac-
cination with the highest log Islas statistic - a measure of the 
difference benveen the vaccine and placebo ’troops in the time to 

are  bacteremia. A total of 2000 simulated dam sets were 
generated from all 1798 subjects who received an injection and 
could he evaluated for bactstreet to examine the log -rank statis-
tic in weeks 3 to 4. Mocks 3 to 5, and soon up to weeks 3 to 54. 
The P value for the null hypothesis of no vaccine cftict was cal-
cularerl as the proportion ofsimulaned data sets that yielded a log. 
milk statistic greater than the greatest statistic yielded by the ob-
served data set -

The numbers nfpancnfl who had reactions to the injection and 
who died in he vaccine and placebo groups were compared by 
Fishers exact test, Ni, adlustments were made fee the multiplicity 
of rests of safety. To estimate the level of antibody that conferred 
protection fine correlate of protection), the antibody level was in 
acidulated from the data generated beftire and 6, 26, and 51 weeks 
after imnilinhrarion rt, estimate the mean antibody level at the 
point beyond which protective ei&acv was no longer observed, 

RESULTS 

A total of 1804 of 1991 screened patients recruit-
ed at the 73 hemodialvsis centers were enrolled, 894 
were randomly assigned to receive vaccine and 910 
to receive placebo Among 187 screened patients who 
were not immunized, 81 did not meet the eligibility 
criteria or did not comply with the protocol, 71 
withdrew consent, 22 had a change in health status, 
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and 13 "crc not included For other reasons. The 
stud period was from April 1998 to April 2000. 
The patients who received the vaccine and the con-
no patients participated in the trials, for a median 
of 75 ceks 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 patients who 
received the vaccine and one control patient had in -
fernery within two weeks before the injection. No 
patient was excluded from the analysis of safety. 

The two groups were similar with regard to pre-
treatment demographic and clinical characteristics and 
were representative of the diverse population of Call -
forth. Thinv-duce percent ofthe patients were white, 
31 perent were Hispanic, 23 percent were black, and 

3 percent we it Asian. Among the 894 patients who 
received the vaccine and the 910 control patients, 46 
percent and 44 percent were women and 52 percent 
and 51 percent had diabetes, respectively. At vacci-
nation, 69 percent of the patients in both groups 
had vascular access through a graft, and 22 percent 
had nasal carnage of S. atircus. The mean age in 
both groups was 58.3 years. 

Reactions to the Vaccine and Other Adverse Events 

There were no statistically significant differences 
in the number of deaths between the vaccine and 
control itroups, and none of the deaths were consid-
ered to he related to the vaccine. The incidence of 
local reactions, malaise, and myalgia was significantly 
higher in patients who received the vaccine than in 
control patients (Table 1). Local reactions were gen-
crall mild or moderate and resolved thin two days. 
A causal or temporal relation between S. aurcus hac-
terenila and death was identified for 9 of the 152 
deaths (5.9 percent) in the vaccine group and U of 
the 146 deaths (7.5 percent) in the control group 
P 065 according to Fisher’s exact test). 

S. aureus Bacteremie 

The overall trend in the incidence of infection is 
shown in Figure 1 In weeks I and 2 after vaccination 
md before the start of follow-up to assess the effica-
cv of the vaccine, there was one patient with bate-
rernia in the vaccine group and none in the placebo 
group in terms of the primary hypothesis that the 
vaccine would protect against infection during weeks 
3 to 54, there were no statistically significant differ-
ences between the groups; the cfiicacv of the vaccine 
for this period was 26 percent (95 percent confi-
dence interval, -24 to 57 percent; P0.23) (Table 
21 We then investigated the data for other intervals 
during ithich the effect of the vaccine was more sub-
stantial. We found that during weeks 3 to 40, when 

TMLE 1. SrwaAxy (It RFA( lIONS no THP VACCtNfl* 

VACCeC Puacenc 
GROUP 0. 

RzaciI tNSO3 (N9071 VALet 

p0. 

Local 

induration 121 (13,51 40 (4.4 <0.001 
Erythema 93(10.4) 44 (4,91 10.001 

Pa!], at the u]iectiun Sitet 290 32.5) 118 (14.1) 10001 
Heat 85 (9.5) 33 (3.6) -0 001 
Any Lexal reaction 338 (37 8) 179 (19 7) <0 001 

systemic 
Headache 243(2, 2) 227 12n 0’ OS] 
Myalgia 253 28.3) 199 (21 .9 0 002 
Ma] ,use 226 25.3) 188 120.7. 0.02 
Nausea ibS (18.8) 141 l55 007 
Vomiting 64 (7.1 �. 73 (8.0) 033 
Fever 41 (4.61 42 (4o1 1.00 

4W SVS(Ctt reactlnn 4ii 48.3] 393 (43 31 0 04 

* Sonic pat Lenta had mo:r than o tie reaction Data were I.  recorded ihr 
III patient in the vaccine ioup and thiee patielits in the placebo group. 
Fislie ri exac test was -d cii calculate the P values 

tPain at the injection sue inclirdtd ach, huntin4 and tenderness. 

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 patients, 
the vaccine reduced the incidence of bacreremia by 
57 percent (95 percent confidence interval, 10 to 81 
percent; nominal P0.02). With the permutation 
test used to account for the lack of an a priori hy-
pothesis for a shorter interval of protection, the 
highest log-rank statistic was 7.03 for the interval of 
3 to 32 weeks with a P value of 005. 

Tests for homogeneit of efficacy during weeks 3 
to 91 showed that efficacy was not significantly dii 
ferent across the four groups created by stratification 
(110.15 for an exact test ofhomogeneity). However, 
our study had limited power to evaluate this interac-
tion- In both groups, patients with vascular access 
through a graft rather than a fisrula at the start of the 
study tended to be at increased risk for bactercmia 
(Table 3). NasI carriage of S. aurrus also tended to he 
associated with an increased risk of hacteremia in con-
trol patients 17.6 vs. 3.1 per 100 person-years, P 
0.06 according to an exact comparison of person -rime 
rates) but not in patients who received the vaccine. 

The vaccine and control groups had a similar dis-
tribution of types of S. aureus among patients with 
bacterernia. 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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Placebo 

as 90 

Can 

85 
P0,02 

0 10 20 30 40 50 60 70 80 90 100 

Weeks of Follow-up 

No AT R–s< WFFK 

0 13 25 52 54 78 104 

Vaccine 892 870 842 705 667 380 16 
Placebo 906 889 el 710 061 369 10 

Figure 1. Kaplan -Meier Survival Curves for Sraphylocoocus auress Bacteremia after Week 2. 
The P va!ue s fo the difference between the two groups at 40 weeks. Six patients were excluded from 
the stLdy after randomization three died and three had infections within two weeks before injection). 

n-ere Upe 8. Five 121 percent) were type 336 a re-

centli described surface polysaccharidc 25 26 In the 
placebo group, 10 isolates (27 percent) were type 5, 
20 t 54 percent) were type 8. and 7 (19 percent) were 

in "1 336. Mcthiciffii resistance was found in 7 .1737 
S aureus sc,] ares in the vaccine group and 12 of 48 
in the placebo group (I isolate from a control pa-
tient "a.s not rested j Between weeks 3 and 40, there 
were 37 episodes of S. aa;r:,s hacteremia (11 in the 
vaccnc group and 26 in the placebo group). It was 
possible to retrieve 9 of .11 isolates from the vaccine 
group and 20 of 26 from the placebo group for typ-

ing. In the vaccine group, there were five type 5, 
three type 8, and one type 336 isolates Iii the place-
bo group, there were 6 type 5, 11 type 8, and 3 type 
336 isolates P0.50 according to the exact chi-
square tesr. Between weeks 3 and 54, there were 
two patients who received the vaccine and six con -
unI p.uicnts who had more than one episode of hac-
rerrmla (P 0.11 according to the exact Cochran - 
M ntcl Haensz ci test 

Relation between Antibody Levels and S. aurelJs 
Ba cterem ía 

In ilia nat vsis, a ecine efficacy "as observed for 
40 weeks after receipt of the vaccine. We estimated 

TABtE 2. CUMUL\TIVE NUMFR OF ParnNTs IN WI nM 
Shumv,xoccus4’xrrs BAcJ]YMIA DrvF,inrrn ANt) Errinn 

OF Tm: VArCINr. 

WExs 
ltA EFflcAcv P 

kLJEOTI. roperew GROUP PLAso GROUP C5% CI) VALUE 

NFSCrEI )LSS 11 ›ED (LRS 

30 4 135.2n 138.0 18 (2:084) 10 
20d 300.6 IS 306.6 53-33 :. 83) 0.17 
30 8 4�9 22 4697 63H4tu86 0.02 
40 11 618.9 26 6270 S7,!Oco31 002 
30 25 7665 34 7753 26 (-28 to 58) 0.30 
54 27 all .4 37 8174 26 -24 to 37, 11.13 
91 37 1165.0 49 1161.6 13 ’-18 in 52) 024 

flara arc hr die hrstrecall 0– oaiermia amnug the –798 pac,o,ts 
in whoci the e Ltcacy of the vaccine was evaluated Episodes �af bacte re Lw 
during reks land 2 after ineciion are excluded The e(V.caa c,rche’ac-
ci:Ic i_c caiculaed as lOOx(I -,i,icideocc 0! S.4!,reu:l.wLercmLa in die rae-
ci

 
,is, group incidence 1 S. sure. bane cc liia iLl Inc placebo -r,j An 

p 

exact reir Life’ ncidencc rstio fj ici comparisons between the vaccine 
and placebo gro.spc was used ro calculate 1’ values. CI denotes cL:fl-
ci enct in "id na] 
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TAStE 3. iNcinryri OF S111g11xxocrr5 Deal BACTEPMLA 

OnTI nt:mN: \VrEK, 3 To S4 Ac coarnc. :0 flfl if 

\a’crLAX A, -11, Koco -CAasAG; STATUS, AYD 
TRV.ATMEN: GRnrr 

T!Y OF VASCULAR ACCESS VACCEC GROUP 
AJtD NASAL-CARRIAGE STATUS Nfl2 

S... fl� OP PVC: 
PATLEYI (NEECrEn 

nG. Fa 

Gra* and no nasal :arr!age 493 18 3.7) 
I�, "Id  carriage 123 6 14.9i 

no nasa c.srriag 209 3 (IA) 

nal carriage 67 0 

496 
IN 

214 
67 

IN PATIENTS RECEIVING HEMODIALYSIS 

TABLE 4. GEOMJTR1C Mrjc Lgvpis OF ANTIE°T’IFS SPECIFIC 

rOR STA2WItOCGCCUS AURFUS Tr’r 5 ANTs S CM,UL’R 
PnIysAcrHAJr,is.* 

TWE ORE. 

Eethre injection 
no C%l Week 6 

Week 26 20(4-0) 
I Week 54 

IC (78) 
\Wek 67 1:09)  

VA.E GROUP PLACEBO Opoup 

1. OF YOCW 

PtflENT5 TYPE S TYPE s I.E 5 TYPE 

a9/mI IlOaThl 

892 59 8.6 910 S.7 84 
884 230.0 200 900 5,6 86 
838 120-0 IWO 839 P  S 9 
763 742 64,5 776 3J 89 
507 78-1 658 512 6.2 94 

5(7 ) �Prctrcatment values were nisllng in, no patients to the V211,LI1 group 
because the scum was draw,i after the vaccine was admiroatered The ntiim 
an ofpat’cnts decreased over titlIe in both groups bcause of attntlon 

the geometric mean antibody level in patients who 
received the vaccine to be approximately 80 pg per 
nulliliter at 40 weeks, and this is a crude estimate of 
the correlate of protection in our population. For the 
vaccine and placebo grol the peak geometric mean 
evels of antibodies to type Sand type 8 capsdar poly-

saccharides were not significantly different between 
those patients with and those without bacteremia 

Antibody Levels 

The,, were no statistical lv significant differences 
in antibody levels before vaccination between the 
vaccine and placebo groups Antibodies remained at 
prevaccrnation levels in the placebo group. In the 
vaccine group, the geometric mean antibody levels 
were 230.0 lag per milliliter for type S capsular polY-

saccharide and 206.0 Mg per milliliter for type S cap-

sular polysaccharide at week 6 (the first time point 
evaluated), and they declined thereafter (Table 4). 
The percentages of patients with a peak antibody 
level of at least 80 jig per milliliter (the estimated 
minimal protective level) were 80 percent for type 5 
capsular po!vsaccharide and 75 percent for type 8 cap-

sular po]vsaccharidc- Included among the patients 
with no response were 27 patients (3 percent) for 
whom data were not available 

DISCUSSION 

[his randomized, double-blind, placebo -controlled 
study demonstrates that a single iajcctn of a col 
ugatc vaccine containing S. areus type S and type 

$ capsular polvsaccharides is sate and immunogenic 
and provides some protection for approximately 40 
weeks against 5, annw bactercinia in patients with 
end stagerenal disease, an immunocomprornised pop-
Li!ataon at especially high rtsk for I a’iicus bactere-

rnia.5202’ Nearly 90 percent of the patients receiving 
hemodialysLs had a response to the vaccine, and in 
over 75 percent antibody levels reached at least 80 pg 
per milliliter (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. Arnibody levels decline rap-

idly in patients receiving hemodialvsis, and booster 
doses of vaccine should be evaluated. 

In previous studies, vaccination with 25 tg of a 
monovalent conjugated S azinus type 5 capsular 
polysaccharide induced -a geometric mean level of 
antibody to type 5 capsular polysaccharide of 318 

g per milliliter in healthy subjects17 and 180 zg per 
milliliter in patients receiving hemodialysis)5 Since 
this vaccine was more immunogetuc in inmiunocom-
petent subjects, it could in theory provide equal or 
better protection against systemic infection with S. rn-
rem for patients about to undergo elective surgery. 

We esthiared the minimal level at which protec-
tion was conferred by antibodies in patients with 
end stage renal disease to he 80 tag per milliliter, 
which is 2 to 3 logs higher than the levels at which 
protection is conferred by antibodies to Hatmophi-- 
lus injluenzac type b capsular polysaccharide and 
S. pneumoniae capsular polysaccharides (0.15 and 1 ing 
per milliliter, respectivcly).2Z15 The differences in the 
protective level of antibodies may be attributable to 
impaired phagocyte function and underlying disease 
in patients with end-stage renal disease2 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 
immunoconipeten[ 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 New 

The distil Li Litton of the types of S. a u ret,s isolates 
from patients with bacreremia in this study was con-
sisft iii with results reported by others. 

It

The similar 
distribution of methicdirn resistance among isolates 
from both the vaccine and placebo groups is consis - 
tent with in vitro data showing that both antibiotic -
resistant and antibiotic-sensitive strains of S aurcus 
a j C kited by an oodv-media ted opsonotih agocvtosis. 

For 40 weeks after vaccination, the bivalent vac -
tine rnduceLl protection against 5 as rt’us hacteremia - 
In addition, the efficacy of the vaccine was Statisti-
cdv slgniticant during a 32-’eek period in the sim-

(anon In,-del that took into account the lack of an 
a priori hypothesis for the duration of the vaccine ci-
Lear - It is posihLe that efficacy will increase after the ad-
dition of the newly described type 336 to the vaccine. 

The results of this study show that conjugate-
induced antibodies to S. aurcus capsular polvsaccha-
rides can provide partial protection against S. aureus 
hacreremia. Because patients receiving hemodialysis 
arc among the least likely to have a response to an 
munoprophvlaxis, the efficacy of the vaccine may be 
similar or perhaps greater in other patient populations. 

.:.c.:rcd hi’ Nal,i. Ron Ratiin, Pa 
.Iciiz list :a ad as a paid cinsui:ant 10 Sah 
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Como resultado del examen de fondo, realizado con fundamento en el artIculo45 de 
a DecisiOn 486 de la ComisiOn de la Comunidad Andina, se le comunica: 

1. Documentos estudiados 

Descrpción: Folios: 72 a 142 

Reivindicaciones: Folios: 143 a 148 

Figuras: Folios: 149 a 182 

Prioridad: Folio: 1 
Fecha: 07/03/2003 
Pals: US 
Nümero 60/452,728 

como se radicO inicialmente 

corno se radicô  inicialmente 

coma se radicO inicialmente 



2. Objeto de la invención 

� Titulo de Ia solicitud (folio 1): "Conjugados de polisacàrido-proteifla portadora 
adhesina superficial de estafilococo para inmunizaciOn contra infecciones 
nosocomiales’ 

� La presente solicitud se refiere a conjugados inmunogØnicos de polisacØrido-
proteina que tienen un antigeno polisacÆrido derivado de un conjugado 
nosocomial conjugado a una proteina portadora adhesina superficial de 
estafilococo, que se utilizan en compasiciones inmunogØnicas pare producir 
respuestas de anticuerpo hacia el antigeno polisacÆrido y hacia la proteina 
portadora adhesina superficial de estafilococo. 

� El problema planteado en esta solicitud es la necesidad de proporcionar 
composiciones inmunogØnicas mas eficientes contra enfermedades 
nosoconiiales. 

� Para solucionar este problema tØcnico Ia solicitud en estudio proporciona un 
conjugado inmunogØnico polisacÆrido-proteina, caracterizado porque 
coniprende: al menos un antigeno polisacÆrido derivado de un patOgeno 
nosocomial y al menos una proteina portadora adhesina superficial de 
estafilococo, an donde el conjugado genera anticuerpos especificos pare el 
antigeno polisacÆrido y la proteina portadora adhesina superficial de 
estafilococo. 

� La Clasificación Internacional de Patentes (IPC) es: A61K 47/48, A61K 
39/385. 

3. De la solicitud de Patente 

Reivindicaciones (articulo 30 0 486) 

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

� El capitulo reivindicatorio en general presenta una serie de conjugados que 
en su totalidad no tienen soporte en la descripciôn, asi mismo, se realiza una 
extrapolación (reivindicación 1 y dependientes) que permite realizar n 
cantidad de coniposiciones sabre los cuales nose ban detenminado su acciôn 
terapØutica. Par tanto se sugiere restringir los conjugados a los evaluados y 
que puedan definirse par sus caracteristicas tØcnicas y no par su funciôn o su 
resultado. De esta forma, los "antigenos poliscaridos" y ]as prateinas 
portadoras adhesinas" pueden presentar un numero de combinaciones no 
determinado en la composición  par Ia que es necesario definirlas. 

Existen caracterizaciones determinadas par un resultado a alcanzar que no 
permiten definir Ia materia que se requiere proteger. Este es el caso de a 
reivindicaciOn 2 que define el conjugado par que Øste "genera anticuerpos 
especificos pare el antigeno polisacØrido y Para la proteina portador adliesina 
superficial de estafilococo". 



Por lo anterior, el capitulo reivindicatorio NO cumple con el requisito de 

definiciôn, claridad, concision o sustento por la descripción de acuerdo at art. 30 

de Is Decision 486.y/o art.22 Tratado PCT. 

4. Noes una invención (arliculo 150486 literal a) -f)) 

El articulo 15 an su literal bj seæala que: 
No Se consideran invenciories of todo 0 parte do los seres vivos tat como se encuentrari an Is 
naturaleza, los procesos biologicos naturales, ci material biolOgico existente an la naturaleza 
o aquef quo pueda seraislado inclusive genorna o gerrnoplasrna do cu&quiorservivo natural 

La reivindicación 28 enseæa una globulina hiperinmune caracterizada porque 
contiene anticuerpos dirigidos contra el antigeno polisacÆrido y la proteina 
portadora adhesina superficial de estafilococo del conjugado de conformidad 
don la reivindicación 1. 

Este despacho considera que dicha reivindicación no obedece a una invenciôn 
debido a que se trata de una globulina natural, producida espontÆneamente por 
el organismo gracias a que encuentra los antigenos necesarios para replicarse. 
El hecho de que dichos fragmentos pravengan de compuestos artificiales a no, 
as independiente de la capacidad que tiene dicha globulina de reconocerlos. 

De esta forma se establece que la reivindicación 28 no puede ser considerada 
una invenciôn. 

5. Excepción a la patentabilidad (articulo 20 0486 literal a)-d)) 

El literal c del articulo 20 do Ia decision 486 ostablece que "no saran patentables: 
c) las piantas, los an/males los procedirnientos esencialmente biológicos para la 

produccion do plantas o animates q no Sean procodimientos no biolOgicos 0 
microbiol6gicos1 

d) Los mØtodos terapOuticos 0 quirUrgicos para el tratarniento humano o animal, asi 
como los mØtodos do diagnóstico aplicados a los sores humanos o a an/males’. 

Las reivindicaciones 25 - 26 y 29 implican un mØtodo para inducir 
irimunidadactiva contra infecciones nosocomiales an un sujeto. Dado que el 
mØtodo contempla un mØtodo terapØutico para el tratamiento humano o 
animal, esta oficina as de la opinion que las reivindicaciones mencionadas se 
encuentran dentro de la excepciOn 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 14y21 0 
486) 

� Las reivindicaciones 30 a 31 obedecen al uso de los conjugados reivindicados 
para la producciOn do una coniposición para el tratamiento de una infecciôn 
nosocomial. 

For dicha razÆn, las reivindicaciones anahzadas no se pueden considerar 



7. Determinación del Estado de la TØcnica 

La fecha que se ha tenido an cuenta para determiner el Estado de la TØcnica es: 

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

Teniendo an cuenta la fecha indicada se realizo la bUsqueda en el estado de la 
tØcnica de documentos relacionados con la solicitud encontrÆndose los 
siguientes documentos mÆs relevantes: 

N° i Documento Titu 10 Fecha de 

capsular polysaccharide (CRS) 
Dl Park et aL and recombinant fibronectin- 1999 

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

Use of a staphylococcus aureus 
D2 1 Shinefield at al. conjugate vaccine in patients 14 febrero 2002 

receivinci hemodialvsis 

8. Anªlisis de patentabilidad (artIculo 74 D486) 

8.1. Niv& inventivo (artIouiol6 0486) 

� La reivindicaciOn I y sus depend ientes divulgan un conjugado inmunogØnico 
polisacÆrido-protemna, caracterizado porque comprende: 1) al menos un 
antigeno polisacarido derivado de un patógeno nosocomial y 2) al menos una 
proteina portadora adhesina superficial de estafilococo, en donde el 
conjugado genera anticuerpos especificos para el antigeno polisacÆrido y la 
proteina portadora adhesina superficial de estafilococo. 

B documento del Estado de la TØcnica mÆs prOximo es Dl (verfolios: 223 �225) 
que enseæa respuestas positivas a vacunas producidas por conjugados de 1) 
polisacÆridos capsulares de estafilococos y 2) proteinas FnBp, que promueven la 
adhesion de S. aureus al tejido hospedero y por consiguiente pueden 
considerarse adhesinas (ver pÆgina 995). 

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

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



133 
transportadora mÆs eficientes contra enfermedades nosocomiales se habia 
resuetto previamente mediante el mismo tipo de compuestos ya conocidos. Por 
esta razôn se considera que las sustituciones de las proteinas transportadoras 
como las adhesinas son evidentes para una persona medianamente versacta en 
la inateria. 

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 deJa presente solicitud se encuentran afectados asI: 

N° Documento N° 
Reivindicaciones Requisito que afecta 

afectadas  
Dl - - Park et al. 1 - 31 Nivel Inventivo 

11 D2 1 Shinefield et al. 1 -31 Nivel Inventivo I 

En curnplimiento del articulo 45 de la Decision 486 de la ComisiOn de la Comurtidad 
Andina, se le indica que debe dar respuesta dentro del termino de 60 dias contados 
a partir de la fecha de notificación 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 denegarÆ la patente. 

Notifiquese el presente oficio conforme a Jo dispuesto en el numeral 5.2, literal e), del 
capitulo quinto del titulo primero de la Circular Unica N° 10 de  2001. 

ALIX CARMEMZA CESPEDES DE VERGEL 
Directora de luevas Creaciones (C) 

El anterior requerimiento fue notificado por fijaciôn en lists, de fecha 

CONCEPTO TECNICO EXAMINADOR TECNICO 
No. 196 COdigo No. 202089 




