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as pteymmbng &6 tigating JasRirRjoryHnfestiens ievd age Sl mastia 8y
1]@ ng of the nose, throat and sinuses. Influenza,
commn y known as the flu, is a highly contagi ous
vi (| | Desctiption of thiehRelafsmbArtr espiratory tract.
SyEqut ons of the flu, inc) gflde fever, chills, headach
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degrspimtary thact atfactignsgioften expetienging rkmrtwegn titres and six

' nh | n%l? CS;LHHQ %,@k%'ergﬁpggpwb%m@% LTRSS 085 58 one year

of age are hospitalized for lower respiratory tract infections each year in

the United States alone.

[0004] Respiratory infections and their symptoms can range from mild
to severe, depending on the type of virus and the location of the infection.
Upper respiratory infections often manifest themselves as common colds,
causing inflammation and swelling of the lining of the nose, throat and
sinuses. Influenza, commonly known as the flu, is a highly contagious
viral infection of the upper respiratory tract. Symptoms of the flu include
fever, chills, headache, muscle aches, dizziness, cough, sore thrbat, runny
nose, nausea and diarrhea. Another upper respiratory infection, croup,
causes a very deep cough and varying degrees of breathing difficulty,
primarily when inhaling.

[0005] Lower respiratory infections are generally considered more
serious than upper respiratory infections. Respiratory syncytial virus
(RSV) is the most frequent cause of lower respiratory tract infections in

infants and children younger than four years of age. Van Woensel, J., et
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serious than upper respiratory infections. Respiratory
syncytial virus (RSV) is the nost frequent cause of

wo oaef075espi ratory tract infections in infantsPEmnus2005/023330

children younger than four years of age. Van Wensel,
J., etal., Viral Lower Respi ratory Tract Infecti on in
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[0008] The lower respiratory infection that is probably the most serious
for infants is pneumonia. Pneumonia is caused by an infection in the
alveoli, causing them to become filled with fluid, often of a thick purulent
nature, that interferes with proper exchange of carbon dioxide. The
severity of the pneumonia will depend on the amount of lung tissue
involved.
[0009] Most upper and lower respiratory infections are caused by
viruses for which no specific prevention or treatment is currently available.
Some respiratory infections, including influenza, may be prevented with a
vaccination. However, even when vaccinations are developed for specific
respiratory infections, they are expensive and not universally available.

Similarly, drugs to treat these infections have limited availability and are
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viruses for which no specific prevention or treatnent
is currently available. Sonme respiratory infections,

WO p@b0aiseg | nfl uenza, nay be prevented with a PCT/US2005/023330

vacci nati on. However, even when vacci nations are
devel oped for specific respiratory i nfections, they

are expensive and not, uni ve ayai | abl e.
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between 20% and 40% of S. pneumoniae strains are resistant to

penicillins and cephalosporins. Similarly, between 30% and 40% of H.
influenzae and about 90% of M. catarrhalis strains have developed
antibiotic resistance.

[00013] Due to the prevalence of antibiotic resistance among
pathogenic bacteria, the American Academy of Pediatrics and the
American Academy of Family Physicians have developed guidelines
suggesting a limited prescription of antibiotics for AOM. American
Academy of Pediatrics and the American Academy of Family Physicians,
Subcommittee on the Management of Acute Otitis Media, Clinical Practice
Guideline (March 2004), available at
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antibiotic resistance. [00013] Due to the preval ence
of antibiotic resistance anong pat hogeni c bacteri a,

w0 b@edoseé can Academny of Pediatrics and the AnRCT/US2005/023330
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feeding of° many currently available infant fornulas
mayith@ 3.6sfold icernsa intrisk & isfand haspitalizatier forreppisatons

omiSktion gBeA BotrERed fo fferSFRRL MR of BLEEENE" WNen
br@@'ﬁstféédlngg B&shclRon, eVal., AfchaPediaty. told¥liMéd. .57:237-
Adol esc 57:237- 43 (2003) Addi tionally, infants

wht3 £200%) Additiennllyaindanisarhe Rtsibraastipg\iave been shown to
SoARYS SERTIRHY B (PO Scsrsomo i s who
aI are Sadusivaly fdﬂﬁlﬁlé)fe&? E(u’fQ/Qé)‘ al. Tﬂqeﬁlatrdﬂ0®@0ﬂ70699@y
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formula-fed infants is more diverse, containing Bifidobacteria and
Bacteroides as well as the more pathogenic species, Staphylococcus,
Escherichia coli, and Clostridia. The varied species of Bifidobacteria in
the stools of breast-fed and formula-fed infants differ as well. A variety of
factors have been proposed as the cause for the different fecal flora of
breast-fed and formula-fed infants, including the lower content and
different composition of proteins in human milk, a lower phosphorus
content in human milk, the large variety of oligosaccharides in human milk,
and numerous humoral and cellular mediators of immunologic function in
breast milk. Agostoni, et al., Probiotic Bacteria in Dietetic Products for
Infants: A Commentary by the ESPGHAN Committee on Nuftrition, J.
Pediatr. Gastro. Nutr. 38:365-374 (Apr. 2004). Regardless of the cause

for the differing bacterial populations, it is clear that breast milk has a
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Escherichia coli, and Costridia. The varied species
of Bifidobacteria in the stools of breast-fed and

wo ot 26 ed i nfants differ as well. A vari et ypof/US2005/023330

factors have been proposed as the cause for the
different fecal flora of breast-fed and formul a-fed
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weBlererganiging Hyntants that ase Trgailaded dg tyrough i s
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bacteria. Probiotic bacteria are |iving m croorganisms
t Hatreaiing vadeneUasiraintestinat disotstershe heal th of the
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AdBPg e T B OrE P AR a0 BIRRE s BBl ReS e e
sugle gfprbbRsie nigksorgasBnssUEh &f [ 8cbbY6illiis ahdeat i ng
various gastrointestinal disorders. [00018] For

e Bifigrhacteri@n ipiteating lpfestnad infestion ininfants. ridieapatsnt does

t rh%’c, however, teach any treatment of infections outside the intestinal tract.
While probiotics have been effective in decreasing the incidence of
diarrheal disease and rotaviral shedding in hospitalized infants, a probiotic
combination of B. lactis and S. thermophilus did not show a significant
effect in terms of decreasing the frequency of overall incidents for which
healthcare attention was sought. Saavedra, et al., Am. J. Clin. Nutr.
79:261-67 (2004).
[00019] U.S. Patent Apps. Nos. 20040057965 and 20030180260 to
Clancy, ef al. describe the administration of an antigen and a probiotic to
treat mucosal infections such as respiratory tract infections. Similarly,
U.S. Patent App. No. 20040265291 to Drake, et al. relates to a method of

inhibiting or reducing chronic or upper respiratory infection and ear
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use of probiotic mcroorgani sns such as Lactobacillus
and Bifidobacteriumin treating intestinal infection

w0 oondBmad s. The patent does not, however, teakdI/a83005/023330

treatment of infections outside the intestinal tract.
VWi | e probiotics have been effective in decreasing the
i nci dence of diarrh di sease and rataviral shedd
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t bi,al ..TIh t
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respiratory ‘tract infections or AOM [00020] The gut

m caonotdreaassumead dhata probiotinndmipisieatioardesigred for an adult

of Ve iereo MR beflerd b hingaly |2 115, 5 o o
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0
nfqrrthameaér@ﬁﬂbaﬂ@ %ﬁr@/%ltlpnéétrewaépwﬂﬁmons 3nd AOM in
I:Iutgganl sns, both in absolute nunber but also in
speC| eS diversity. Because the bacterial populations
and speci es vary SUMMWARY D THE INENTH@Ngut of an
|nfant and the gut of an adult, it _cannot be as

§000223, oﬁr'@f|ycth§o‘?fﬁﬁ¢'§tt'l“‘é?”t@rﬁ‘ i sieotRntor Rods Matad for
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pr aUrmmstermgrtedheﬁmfant aéhenapaumaﬂy eifad;tme amcmrémf iableast

onesé)hdgbaocrtgnb% s%%tc}e%r}n c%njuncgvln with at least one probiotic

bacterial species that promotes the growth and adherence of the selected
strain of Bifidobacteria in the intestine. In one embodiment, the
Bifidobacterium species can be chosen from among the Bifidobacteria that
demonstrate immunomodulatory properties. These species may include,
for example, B. bifidum, B. adolescentis, B. animalis, B. lactis, B. infantis,
B. longum, and B. thermophilum. A particular species useful in the
present invention is B. lactis Bb-12.

[00023] In one embodiment, the probiotic that promotes Bifidobacteria
adherence is a member of the Lactobacillus species, such as, for
example, L. rhamnosus GG (LGG), L. delbrueckii subsp. bulgaricus, or a

combination of both.
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i nfants. SUMVARY OF THE | NVENTI ON [ 00022] Briefly, the
present invention is directed to a novel nethod for

w@e@emmtseelg or treating respiratory infecti onsPCTUS2005/023330
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therapeutical ly effective amount of at |east one
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bacterial species.
BRIEF DESCRIPTION OF THE DRAWINGS
[00027] Figure 1 is a graph indicating the effect of probiotic

supplementation on the development of an AOM episode during the first
year of life.

[00028] Figure 2 is a graph indicating the effect of probiotic
supplementation on the development of a respiratory infection during the

first year of life.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[00029] Reference now will be made in detail to the embodiments of the

invention, one or more examples of which are set forth below. Each
example is provided by way of explanation of the invention, not a limitation
of the invention. In fact, it will be apparent to those skilled in the art that

various modifications and variations can be made in the present invention
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[ 00026] Anpbng the several advantages found to be
achi eved by the present invention is that it provides

W@ 2008007586 f or preventing or treating respirat oPgT/US2005/023330

infections in infants without the necessity of
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the present invention covers such modi i cations and
vafPBdifieRs as cone within the scope of the appended
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symptoms of the disease or condition.

[00034] The term “infant” means a human that is less than about 2
years old.

[00035] The terms “respiratory infection” or “respiratory illness” mean a
disease or infection affecting the group of organs responsible for carrying
oxygen from the air to the bloodstream and for expelling carbon dioxide.
[00036] The term “probiotic” means a microorganism that exerts
beneficial effects on the health of the host. It can be a live microbial fed
supplement that beneficially affects the host by improving its intestinal
microbial balance, a microbial preparation that contains live or dead
bacteria, or a combination of both. Live organisms are often preferred, as
they produce a complete array of antigens, reproduce to increase the

number of such organisms in the intestinal environment to promote
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only, and is not intended as limting the broader
aspects of the present invention. Definitions [00031]

wa\sooaserd2herein, the term"treati ng" neans PCT/US2005/023330

anmeliorating, inproving or renedying a di sease,
di sorder, or synptom of a disease or condition.

[00032] The term "preventipng" means. st Qppi or

hi oAb neracienand meygdigre [ e el Besuesdodeites

or .8 4L, SR kQn. [00033] The terns
"tﬁg@ggéé[%ta?@gwé&gmctlves%gpr%%nt "[refer]to an anount

t hf0003ul Theitarmripiahotio’ emears anoneadigestitie ésodingtdtient that
di sease, disorder, or, synptons_of the disease or
coRtimiases the g aﬂ%Ol%’%fRMqv OhPERROUGRans a human

th . | e t & ) .

"r zdsopqafsalt oﬁ@eitﬁf}gcﬁﬁgxnﬁknngE?g Sicgrrg}'lgire;@?cﬁﬂeen-sgséﬁ &rggﬁaf%&lon
a dudegeeegrearnfection affecting the group of organs

responsi bl e for carryi xygen, fromthe air to the .
b eafyaireck el ik foTE ainh Bmilegans PotdarRgsiton
h . o . ; . ,
o R4 i, PRaR Rl oSt py el st
befar Humean mitke dhithe UrdlédsSipfess tieetonteats obaririfantiformula are

ffects the hqst by i ing.ts, i ingl m. cr obj
pafErid by hedres i reqTeiistt e e TR g e
deadsbasd abra THesede§aRRbAS HEAR Ahadt8hlitricht, Witamin, mineral,
organisns are often preferred, as they produce a

coaptl etkerdngeadient layals jeas efioedpsiindatectheriiteticonal end other
nunber stch i .in the intestinal environnent
topbqpoqﬁ%%ﬂﬁﬁld@%hgqar%%@wf'i on, and may adhere to the
intestinal tissues to bett gxvaitiopul ate a nucosal

i mmune response. [00037] The term "prebiotic" nmeans a
no[0Q4M st impecardaace withdbe eresentdavention paiave! method for

O BRI 55 AR Pt e

duThegnetm@dysomnprises administering to the infant a therapeutically
effective amount of at least one species of Bifidobacteria, such as Bb-12,
and at least one probiotic, such as LGG, that promotes the adherence of
the selected Bifidobacterium strain to the intestinal mucosa.
[00041] Bifidobacteria are gram-positive anaerobes that operate in the
lower part of the digestive system. They are non-motile, non-spore
forming and catalase-negative. They have various shapes, including
short, curved rods, club-shaped rods and bifurcated Y-shaped rods. They
are classified as lactic acid bacteria due to their production of lactic acid
during carbohydrate fermentation.
[00042] In one embodiment of the present invention, the
Bifidobacterium species can be chosen from among the Bifidobacteria that
demonstrate immunomodulatory properties. These species may include,
for example, B. bifidum, B. adolescentis, B. animalis, B. lactis, B. infantis,

B. longum, and B. thermophilum. A particular strain of Bifidobacteria that
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[ 00039] As used herein, the term"infant fornula"
means a conposition that satisfies the nutrient

wo egaioosaent s of an i nfant by being a substit uP€r/i/82005/023330

human mlk. In the United States, the contents of an
infant fornmula are dictated by the federal regul ations

set forth at 2 1 CFEF. R Sections 1%?“
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mucosa cteria are gram positive
anh&@ ke slalbraeckipsulzape Hufgarfoers| one copruinatifn ofhzoth.

C ool o DR o Lbethatis X B Rblatea §o% BRRRREhuman
s Egngét nall A6 dit %ssdneelbse&w wegl Iﬁé’t@ﬁt No! 8o3eeeth Gefsach,

urcated Y-shaped rods. They are classified as
| aet ak, wisich id incoeparatetlberein trhits eninretyj nytriefarence tharetoe

a%g&?u“ n%&? %{tﬁg’fq §rat fﬁ{ﬁv@ﬁ%}? Otﬂgr&éesenc of £id%d

Bi bil&loNRFA®AIHEY HBEIGItE MGEHsaP el oBIRR Hureah mﬂmaﬂ Bect. It
Bi fi dobacteria that denonstrate i munonodul at o

pr speiveisdor 11thdseayspadnest indlyiduats aae upfter/ wﬂpl 30%9f
n%gﬂ?,’c‘% Eig %Loéif?]el%a%@ogéat@q ggﬁlmb}pﬁfqé aléc?ﬁéhéﬁmﬁly

paeifects! Atcsdal #hmudie BspodsdncLel i ddmfsited N\ﬂm‘ thle depository
t he resent invention_is B. lactis - avallabl%w

fré 'ity Metisan -I_pr@sggit'érﬁ!sco“%'ﬁf‘ étﬂ‘dﬁﬁ ARFETHQK BHM

[ qug’(% %ne enbodi nent of the invention, the

probiotic ? at pronotes the adherence of

Bi {005 ct &r dalbrwedhieare Grasi-positivelfacultatoaty deaerobic, non-

menber . . . .
motile and non-spore-forming, rod-shaped microorganisms. Like other
lactic acid bacteria, L. delbrueckii are acid tolerant, cannot synthesize
porphyrins, and possess a strictly fermentative metabolism with lactic acid
as the major metabolic end product. L. delbrueckii species contain three
subspecies, L. delbrueckii subsp. delbrueckii, L. delbrueckii subsp. lactis,
and L. delbrueckii subsp. bulgaricus.
[00046] Generally, the adherence rate of selected Bifidobacteria to
intestinal mucosa is around 18%. Previous studies have indicated that
certain bacterial species can promote the adherence of Bifidobactferia to
the intestinal mucosa. Juntunen, M. et al. Clin. Diag. Lab. Immunol.
8:293-96 (2001). In the presence of two Lactobacillus species in
particular, LGG (ATCC No. 53103) and L. delbrueckii subsp. bulgaricus
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of the genus Lactobacillus. Lactobacilli are
gram positive facultative anaerobes. They are

wmenwedpsee form ng and non-flagell ated rod or PCT/US2005/023330

coccobacilli. Any species of Lactobacilli known in the
art can be used in this enbodi ment. For exanple t he
adher ence- pronot | probi otic can be
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is |ncorporated herein in.its iret refergnce
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{ QBFfI&%bBEiI%%‘a'}g §h& r}téﬂrﬁalm&a Snd & R Ffd%%@stlrﬁ%/ wﬂhbﬁ the

micosa uman | ntestinal tract
Suintestime. for 1 to 3 days in nost individuals and up to
dasin 30% of subj ects. dition to its

I n
bt i Becaing eu@ihadsqﬁgé rPé?erﬂtéP‘{e;m'Qf‘f wheg a strain
nmu t -
deéﬁéﬁﬂgP%ﬂ? h'%?ff%"y?&‘%ﬁ@r oo S E st adi¥gnee
unﬂmmcatmgepmbmhcn theveris ATIBCr&sE0B. thE 0ROAEGr df respiratory and

O AN Ctor R ittaneS B dhnet e rbinghon Ioprovisieds naped
deﬂgp&g a”lnsﬂfﬁ% rbL&st iR oH 4 FSmR6T SaPRFSPAtich ofithe

Ki aC|d tol erant, cannot synthesize
poBﬂMpban@rlaahmlrpasd d¢ls ad hetemoefprpnf@mgmmbtqtlaes not critical,

or sai 9 = teppe it SRR R TS pAmTEIE8 6 fefant,
SURRIREEOHFNidntlyd %@B%ﬁabte“#ébﬁfam dabkidHeedhde-ptomoting

del brueckii subsp. lactis, and L. delbrueckii subsp
bupg:dmtmn pesupBENENied Mtpyan infant faimeulaveich gae tlaﬁn be
%ﬁ ted Bl%&tdobacterl ato intestinal nucosa is around

tﬁraémé studi es have indicated that certain

ba J0049p!  FP&s ERthotifept, ah®irfahhradRefor vee ivthe present
BiTidobacteria to the intestinal nmucosa. Juntunen, M

et inyentien jsmutrifiaraliy campletmane continssuitable Hmesand n
SRR Lo O G AahRRe bR el The
Sum’i@unbdf Ldmd ot fist(tapisallpbae vémﬁroMaébmltlsttd abdtit M g @Y kecal.
t h'(le'hg darr]r%uenr’z% pcr)(gtelEr;]I tfylpgc% 3611 %taﬁ vary from about 1 to about 5 g/100
kcal. The amount of carbohydrate typically can vary from about 8 to about
12 g/100 kcal. Protein sources can be any used in the art, e.g., nonfat
milk, whey protein, casein, soy protein, hydrolyzed protein, partially
hydrolyzed protein, amino acids, and the like. In one embodiment, the
protein is a combination of whey protein and casein in a ratio of 60:40.
Carbohydrate sources can be any used in the art, e.g., lactose, glucose,
corn syrup solids, maltodextrins, sucrose, starch, rice syrup solids, and the
like. Lipid sources can be any used in the art, e.g., vegetable oils such as
palm oil, soybean oil, palmolein, coconut oil, medium chain triglyceride oil,

high oleic sunflower oil, high oleic safflower oil, and the like.
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i ncreased from 18%to 44% and 45% respectively. Id.
Though not wi shing to be bound by this or any ot her

is believed that these Lactobaci | | BET/US2005/023330
strai ns coaggregate and thereby increase the adherence

of Bifidobacteria to the intestinal nucosa and their

residence tinme within the int ﬁsti n%bdé]_OOOM Accor di ng
t 0[Q00560} et ke@VERienHy, gramEReai, 3 infapidRrauls ¢af) he
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of H?@.m.vm%y@é L @Bpienehisy Rith 's@ﬁserétuswe_oﬂﬁ@pmo%% teh
adhérentce-pronoti ng prooni otic Is not critical, as Fong

as stnainherchtheuad eakhge-pfdraoting prabiotimand sisadiin praxitiee exd the

to the infant. Mgst conveniently, the Bifidobacteria
st F‘Eﬂf‘lo%ﬁgﬁ‘ﬁd'ﬂwgﬁlﬂf’é- pronoting probiotic can be

su nt Is ' iR inbe
7 oIPUCSIT HeliffeRit Riiha BFine BiCSEhBinlbhfich fRl) domain o,
f omunediehtsr degignechta pronpotedba growtheodt Bifidobacteria within the

AR 45 o S BBy r AT GO bR Bra PG feRgTaha
M AB6MAvin ahBDicEPgrowtt. | PhésPmayde pMRideR inYedmtBination
vary fromabout 3 to about 7 g/1 00 kcal. The anount

of withatkemingraslienis iy thaaimfant fprmpem about 1 to about 5
g/ cal,. The, ampunt, of carb drate tvpi.cally,can
v 2820 A SRt s T3P B S el 1

SOBifitRHaetitiadlfraan Mnd IRE ddhekdibedplomdting probiticaddane K,
whey protein, casein, protein, drol yzed protein,

SO h
pagdininisigred as @ wzmerpfea{ Befintegialie té@ ifergnula feeding.

of (0871 3 PREGN Tt BPhe L6ed 10 BBy PAgent ' o
Cardupinptorgtisfestions 6SACM irbinfarty thisteatel exclusively formulgfed or
| act ose, glucose, corn syrup solids, maltodextrins,
sultyipgants Shatrar fed acconahipaion giat @ breast mificand jpdant formula.

L1 RSOS1" 573 pSatts: @RBoMRRGhIGt thE fvRhlion Saeast one

suc
prebiotic can be supplemented into the infant’s diet in combination with

the Bifidobacteria strain and adherence-promoting probiotic. In this
embodiment, the prebiotic can be any prebiotic known in the art. In a
particular embodiment, the prebiotic is selected from the group consisting
of galacto-oligosaccharide, inulin, fructo-oligosaccharide, lactulose,
neosugars, and combinations thereof.

[00055] In an embodiment of the present invention, the Bifidobacteria
strain and the adherence-promoting probiotic are supplemented into the
diet of the infant from birth until the infant reaches about one year of age.
In another embodiment of the present invention, the Bifidobacteria strain
and the adherence-promoting probiotic are supplemented into the diet of

the infant from birth until the infant reaches about three years of age.
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pal moil, soybean oil, palnolein, coconut oil, medium
chain triglyceride oil, high oleic sunflower oil, high

wob@coorsad f | ower oil, and the |ike.[00050] PCT/US2005/023330

Conveniently, conmercially available infant fornula
can be used For exanple, Enfalac, Enfaml (r)

Enf am P t F
AN G TR DAL N

Pr L2 e
o BRRREE (r‘fér/a(ﬁi’é}ba@*a (e Bt RRET R GRS Between
Suaba‘h’“ 0% a6’ odolmmwfoamﬁngjunmcoéu) ansanather anbodimaent a

e s iRy et Barra bt e BopE b et and e
!‘ OéaHé_ n%&gareﬁo@ihgzxgsb.oheYsesém%nrwommﬁaynw 108 cfu. Inan

i ngredi ents desig to pronote the growt
Bi énﬂb@kﬁmee’w rthe thearapeutidadly ieffieetivé aalount éoadmirtigtered daily. In

"1 e Simapdiments abs hdTap Gk e TortEE Amdiit gan be
pr gahmﬂgte'réu @98#»3/ &ﬂbf eay WyddklP bR friortRy eteemégudrtytdifi size

i nfant formul a. 52]'As an alternaglveto an i nf ant
f oofrilieaprabidtici @mnll@lepenﬁefcsle)@mwmn tesmiciperganism

a<CaSSHIE KRBTSR B 2 Bsefi & g B ng

[ 088mAlistERed.pr esent invention can be used to treat or
prevent respiratory infections or AOMin infants that

ar 0095671 usItiewellivthin the favel of knawlpdgaof onewiskirie theart to
[ Oé%&ﬁ?@&&g}r sag{esbég ?T%Eed”mnllé(? Bg?hé%ge Qfénlele tl'ﬁ'élneﬁ“t to be

at shfeamid effectivecior ahiindiviinabmfantp (Hugthantnede, mtmmtjheamou nts
infant's diet in combination with the Bifidobacteri

st MaviPeKRriedRasesn HBOR tapih FPmgINAtion; Wik erebiofia Garapositions
.enyﬂg adof.ﬂfes%%P é[hr%@.%ettﬁe %B)bn"i’iafiﬂﬁ%f'tﬁeknom
In e art ul ar e

n a parti nbodi nment e prebiotic
isB#&iobabtat/afstmmI he group consisting of

Pr dtinsRar; [Den comandiment phie pgsent inugatinp the ratiapf Bb-12 to
ConbicTas %@%étﬂ‘ébﬁ%fbouﬁ 980534 11 NS ERboSimdiaf he

present 1 nvention, he dobacteria strain and

adinvesticr-theaatio m@bp‘rzatn bGG:cam bedhgtweendnt sad |1rﬁ oln yet
t he

&nother embodiment of the invention, the ratio of Bb-12 to LGG can be
between about 3:1 and 1:3. In a particular embodiment of the invention,
the ratio of Bb-12 to LGG can be about 1:1.

[00059] The probiotic organisms of the present invention can be
provided as a powder, in capsular form, as a component of an emulsion or
a péste, or in any other suitable carrier determined by those of skill in the
art to be an effective carrier for live microorganisms. Powder
compositions containing probiotic microorganisms can be provided in
individual pouches, for example, for admixing with infant formula or early
foods. Capsules, for example, may be opened so that the contents can

be mixed with infant formula, strained foods, milk, juice, or other foods for
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diet of the infant frombirth until the infant reaches
about one year of age. In another enbodi nent of the

w@e@soms2é nventi on, the Bifidobacteria strai n pemusives/023330

adherence-pronoti ng probiotic are supplenented into
the diet of the infant frombirth until the infant

reaches about fhree years, of ag &000581] In an
errt%@‘('ﬂr'@ﬁta natrtt'ﬁe%@énppgam prfant.vAh graisionsar Rasde can
l? %Hﬁ{lk ﬁ;té%l\;ér tf{%%ggdherence pronoti ng

Icis tvveen a and 1011 col ony form ng

u n |[06060;f u)in ahrembodlhmnt;eirm‘ecsijplmmen’atlbh @f apBifitbbattbyia
effective amoupt of the Bifidobacteria strain and the
ad§ipEnRRd amﬁ?@ﬁr%ceppmetmg:pf Igfic RiS¥ RN SRy Ureats dheind

10 cE fendd of"ﬂg? g |ntfg@clc}rpsﬁ Iﬂfé‘?l'i%' u{p% respiratory

|ve anou stered’
errisydcymm/sus tbrencﬂmas,dpmncmoallé gna/for pneumrmmlman@ther

b t ered the nt hly.
Tﬁ@%%%s HEyRasabElchsRlon gl B aickalodsiagiand an
t hechelerr DR .‘P‘ae%mgﬁﬁﬁtr’hfg‘f?ﬁ%zﬁﬁ'%{a?? SoGpRTER of AOM.
i s [mﬁﬂ i sthesigdificRkoD@SITction in manabidembelmfaatlylankie*eewrent
w ed th t d
RS 951 i 858 £ bl A Ht bSO lb s
t h%cﬁiéVe& %yhﬁef;ﬁrﬁc@a.dpr%fbﬁcﬂrétéovﬁblhafoﬁef tﬁédbeélseHﬁinvennon
infant. Furthernore, mnimum anounts nay be vari ed

baétr be eﬁﬁmh wasenpstRieninant with vgaid je eespitatery infections and

e RSPl i Beor i BRngY o T s SRBD ST ahfes 1
an aﬁabzodTﬁ@ga figliresusFes @t probient lsQﬁpleH@’]téﬁéh r:ecm‘ced the
Bb-12 to LGG can be between about 10:1 and 1:1

anBferartienebahidren that dexclomadaspirioryt infeqtignas AsffDM episode

Bby El,lﬁlé$ ‘ﬁéér;ﬁﬁé Y88r pﬁlfgem@ee&eéeﬂq ﬁognﬂgrﬁwayﬁlé/oeéff?ctlve in

ano i nventi on, era
Bbfédhdmg tt@bmrélmetm”tmeermemhesplrﬁtoly mfectiong. andrezurrent
part r .enbodj nent of the i nvention, the ratio of

t' ectigns alageovas oBtobIotics apRegwertty camfer prasFaN ¢

or Sgﬁh%f‘éa?;fﬁ xrf:fgﬁtéd?f a?r?éf‘grrlén&’t’eﬁ;ge'a&g%ﬁl@g r(]:gﬁm’ﬁrafée H&He 3sct that

en"thesclm}dren developing frequent infections, |nclud|ng AOM, experience
their first infection early.
[00062] The following examples describe various embodiments of the
present invention. Other embodiments within the scope of the claims
herein will be apparent to one skilled in the art from consideration of the
specification or practice of the invention as disclosed herein. It is intended
that the specification, together with the examples, be considered to be
exemplary only, with the scope and spirit of the invention being indicated
by the claims which follow the examples. In the examples, all percentages

are given on a weight basis unless otherwise indicated.
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a paste, or in any other suitable carrier determ ned
by those of skill in the art to be an effective

W@ a006/0€71526 or | i ve m croorgani sms. Powder conpoBRCT/US2985/023330

cont ai ni ng probiotic m croorgani sns can be provided in
i ndi vi dual pouches, for exanple, for adm xing with

infant fornmula or early foads. sul es, for exanpl e,
rray be opened so that the E@H—‘ﬁ can be mixed wth
! Nidias " THisexathbR ditribeodte F{atéﬂfansJa%ucrﬁewdsq%&%fssary
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ttftf e fhe TR p R H qn BSYSIIS-Hlindl P%g}tesotéb%tmued
rrence o upper P s pir ory |n ection, [nfluenza
cr olinicalrstaghy canduated pydhe ||ralermnsu/serebeonnﬂedtms/vell baby clinics

i Eupsh Elniand Bebieest SEDERG Askdh R WS 208, Sha sale

adRIRINGE Rl Bﬁtbe&eoét98¥WdSQhBrr%‘éﬁ%ﬁwﬂ’énﬁ’bﬁﬂhﬁa b&@re the

occurrence O A si gni ficant reduction in
t hage of twie noantbs. éa‘rants wrtlm cheanie dissase Mf@etexch@lednd

h bj d
wa 00 o kRt BRAMBRI Wt BlocBransizet S iined codes
of 14 hReRiceSitidr 1 X6 tBny-Tdrmieg UARS onBStHBRFidobacterium

prom nent wth r@gard to respiratory infections and
ACkactis - ﬂf:b@ndd; aor@wmwrﬁﬁe@talm cellulegeaplegebaisiady ustil the

t na0® gf JgraPhESS Ths il raPRERE ok kBitEED re iFokBbin.,
of v@hallﬁrd%ntubaaiap@a@ t’rlie BoriteRty sraveEl Wété@zippm@mted into
AOM epi sode during the first year of life. _The

pre
i ningant formulas(Eafaigil®y N&atd wnaenrwuapwsi Eéansvﬂle IN) "The
oc i
r EatiBR Wb B 8 nd EqBiARD Bl GG Hs Peoo
appeeedl use 0b cOmmercizilg @vailable grodisits eantaining probiotics was
| nfectl ons,, the inportance of which culmnates in the
fa disceusagedne chil dren devel opi ng frequent infections,
| DEBOTS, OcaPaRBRIAGS i nfhh sl BEAGIan cpsEhuie
ermrsds akitiesagds ohd, prarebh? nnonthat iTae. foldzn\lmelp was completed by

ent}g frﬁen gﬁ (% t°}]) in fanhtg enrolled. O'f'het n1eean age "Bt the time of

withdrawal amongst the 9 infants who did not complete the follow-up was

2.9 months (range 1.5 to 7.0) and, therefore, only the infants who
completed the study were included in the analysis.

[00067] To ascertain that the probiotics remained viable during storage,
microbiological analysis of a random sample of capsules was performed
by microbiologist in a blinded fashion. Viable counts between 1 x 10° and
1 x 10" per capsule were found for both LGG and Bb-12.

[00068] All infections during the study period were recorded in special
diaries by the family or the family physician. Respiratory infections, doctor-
diagnosed AOM, gastrointestinal infections, and the number of treatments

with antibiotic agents were separately recorded in detail. The primary
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herein will be apparent to one skilled in the art from
consi deration of the specification or practice of the
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speci fication, together with the exanples, be

consi dered to be exenplary only, with the scope and
spirit of the |n i on bei ng, i ndi cat ed

vaé'FPOFW mRSHRR It E lé@ 3 they o |<§§ar&| fﬁsp"a’“’fy
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erw se'i ndi cat ed. Exanpl 063] |s exanpl e
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ef fect _.of a st in of Bifi cteria and
ad UFeg 'é%f'@ﬁr@!??h@ PcY\b“r"rSt‘iO@S&% éeF?%‘ﬁ%%MC‘BT‘e measures.
r eE%rlg@r%é‘ur‘réﬁt%édof%? aﬂﬂgloﬁ&\/l/vei@ ﬂﬁélﬁret&ﬁo' r@flé@tts%spected

partiCipating in the doubl e-blind, placebo-control
cI early ar retwbnt bacthrial idechjortsh &Spﬂwmlw anavthus recorded

et KEiEnSslTRABRIoS 808 ol aymaBis Wt intEpPeRato indicate
l nﬁleaaéﬁneérnhfe%bﬁ@ Wmﬂd?f@sﬁirﬁflé ANRErdikd preestidrerthat

infant fornula before the age of two nonths. Infants
wi rénuitesageneral anestkesiar kutaray bedecessaydsjavoid sisueiural

cotlatAcB o nERoE vt e LS e e 0RO g " 1

of [d0UE9]Bi iIdRBtRoblemd CtheStEy é%plﬂaﬂoﬁ-%lﬁg tige first year

m crocrystal line cellul ose placebo until the age
of ofi bfenwenenecomdes indatail 6n§tlagw§a b@iwwraéwatqmﬁ of
P 81463 Wi hR ALY s FRlotERE bRy, [BoFO BB geal

( Eréfam dhéeése & ahobsibie apniNiiéctiduisarzise . of E‘oagbvwm&mg, or

{ olisapasasSREOMAS ORI ONBXiGRA UGB 224-nour Ssophageal
co I

naBPEprob8 sila)? (Phe BRIRRISERENTS K Alehnth RoR MRkGSS

i ntauses oﬁ\gastpmnfestmalobrazutandzmmﬁswdpwm tvmsaa;onfhm@lg@ysa

f 3.7 d 12 month he f || d
by IoUblErblirh PircebpaRnIed A SR EhRletfe A &heelya wes
at gidimokba®isiHg frfetd?ﬁérwmtro@meawy Hé}ﬂf.ﬁ A, 9. MO QAtopic
did not conpl ete the foll owup wa .9 nont hs\é8@7n3g89

1. Permatitiojn kfants amer @hiliren, Bead l;'atrt Eﬁd;m Netinfs
(1991). Atopic sensitization was assessed by skin prick testing at the
ages of 7 and 12 months. The tested antigens included banana, potato,
carrot, apple, wheat, rice, milk, egg, cod, soybean, and gliadin. The infant
was considered sensitized in case of one or more positive reactions at
either time point.
[00070] To ascertain compliance with the intervention, fecal samples
were collected at enrollment prior to probiotic supplementation and again
at the age of 3 months and stored at -86°C. Samples were available from
46 infants at enrollment and 45 infants at the age of 3 months. The fecal
samples were thawed and serially diluted in phosphate buffered saline (pH
7.2, 10mM phosphate). For the detection of LGG, dilutions were spread

on Rogosa agar (Oxoid, Basingstoke, UK) and incubated aerobically at
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random sanpl e of capsul es was perfornmed by
m crobi ol ogist in a blinded fashion. Viable counts
between 1 x 109 and 1 x 1010 @]?r capsul e were found

fﬁ37%f¢f foodare Bepical LEGowdaleamWers pugitied ane [ANF wes
rgFadiiel REh v edPofeer SSEACTiorly WRRIGAEE 7 mBtace

i nélegihireastiorfoct or di agnosed AOM gastroi nt esti nal
i nfections, and the nunber of treat rrent@ w th

ant087d1 c The slata weee exae@sapd @8I )eraR Yithdangn ogshedipns with
Thfblggdr)] rgrg;eyo ?Nggﬁ’r'ﬁgté%ﬁﬁfércﬁ?lfri%%r??g ﬁ#gﬁtg‘."aﬁhé BSmparisons

I NCI early respiratory in
dobéiweati thgrgreaps AChhselnd warst carichuotsd usiab theMann-gvisitney
' nce pf recurrent (defined as.3 or nor

The incid ?
ook lPPERRAENe Yrlestt Feuiata RaTRESIPRENEIVRIS s aRegfio compare
Vel COMMAIRIFOLSCRRNIBENe 1S CaRY iTFBRAsHCAnd R rert!

recurrent ne or antibiotics were interprete
r einfections mketicadeahnégd for ardibinticdneatheant eluriag the first 12

i nfectjions, r ectivel and thus_recorded I
TyRSRHS P Ly DeR A SRS difeChreRbesiions qigkantibiotic
| n{r8hRhétafereQdritthiedl With A YitHouR akljUstheat fordther relevant
Tynpanostony i's a surgical procedure that requires

gefesters. Htepwisesiegressian anglyses wete psHeymed imadogvard

7 e eG T AR T Gobfe) ORI el M RBHHEREY, eipbAding
st o8O Hﬁeaﬁréétﬁjéiﬂfdr@? Wae fbidesittoytaemaedelldridetheestier
recorded in detail to distinguish between sg/ig tons of

di tasi@redniipducadiitdbeirpadelavrienennden sxadepkbien; gugpn of
Ga%%lﬁéi@é W@Q&%@dir@?%t‘éﬂ‘dﬂ@%ﬂsﬁ b@?a&fé&ﬁﬁé,bél&er siblings,

noni Nt ect 1 ous caus or cougn, vomting, oOr-1ncrease

f umﬁmﬂ\?moktr@f, petrewnershipx ahd dadily fistoryaof 2dlehgyur The criteria
esopnagea

pH probe study. The di agnosj s. of ws ml
o) T Yoo BB P ROYE0 D abln e Dgebiiby At ESPeRt - 10
CUL AR 0ibSrepi S 21515 WitRe ?@éﬁli(sré%‘ﬁi\%/n fh AR oF r8IakiRe risk,
pl acebo controlled cow s mlk challenge. Atopic eczem
waalsoi kngmosasi risks ratip (RiR), @andt % aonfidencr tdervel/(Cl). Kaplan-
Hapj fin. Hanifin, J. opRi.C titis.in |nfants
il GusvEn wers apBERd fasthd g YO 4 tespiralory di/28hiSh and
time without an AOM and log rank test was used to compare the treatment
groups. The data were analyzed using the SPSS (Version 11.5).
Example 2
[00072] This example illustrates the effects of Bb-12 and LGG on the
;‘requency of respiratory infections and AOM. The baseline
characteristics, shown in Table 1, were similar in infants receiving

probiotics and placebo.
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[00076]

In addition to effects during the first 7 months of life, probiotics

reduced significantly the incidence of recurrent infections during the first

12 months of life. These results are shown in Table 3.

Adjusted for maternal allergies
Adjusted for maternal allergies and mode of birth
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infants receiving placebo.

In contrast, of those infants receiving

placebo, 10/40 (25%) expenenced three or more incidences of AOM. In

addition, the administration of probiotics tended to reduce the need for

tympanostomy, performed either to prevent recurrent AOM or to treat

secretory otitis media. None of the infants receiving probiotics required

tympanostomy during the first year of life, whereas the procedure was

performed on 4/40 (10%) of the infants receiving placebo.

[00079]

Several factors were associated with the risk of recurrent

infections and recurrent need for antibiotic treatment. Having older

* Adjusted for older siblings and paternal allergy

§ Adjusted for older

siblings

** Adjusted for older siblings, maternal smoking, pet ownership, duration of exclusive
breastfeeding and maternal allergy
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[00081] The relationship between fecal recovery of LGG at 3 months of
age and the risk of infection during the first 7 months of life was also

evaluated. These results are presented in Table 4.
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Age and the Risk of Infections During the First 7
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pertinence o e cited references [00084] These

an thatthef probidticcapplaneniationakGe was seqayereding H28dy5%)
| an %élit%ﬁGC%VH%&ﬁ%’B%&ng eAd1% 1959 Bk ifh s 1LY Pihcebo,

p<0.0001. Furthermore, the presence of LGG in feces at this time was
associated with a reduced risk of having encountered at least one episode
of AOM by the age of 7 months; 4/23 (17%) and 10/22 (45%) infants
positive and negative for LGG, respectively. The presence of LGG in
feces at 3 months of age was also indicative of protection against
recurrent infections: 2/23 (9%) and 10/22 (45%) in infants positive and
negative for LGG, respectfully, and recurrent need for antibiotics: 0/23
(0%) and 5/22 (23%) in infants positive and negative for LGG,
respectively, by the age of 7 months.

[00083] All references cited in this specification, including without

limitation, all papers, publications, patents, patent applications,
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departing fromthe spirit and scope of the present

i nvention, which is nore particularly set forth in the
wappenasds cl ai ns. I n addition, it shoul d be uneer/ssmOs023330

that aspects of the various enbodi nents may be

i nterchanged in whole or in part. Furthernore, those

of ordinary skill in the art will aPpEeci a%e f(hat t he

f oPERRANVRIICNSs E9Ht EBATE MBI URENP LS DIOCAHISISe PRKS;, INtgHRet
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1o BB AE aitick, BefiodPals, BHET e te HerthFIncorporated
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Pr BY ShEir BRRs BB AdmIsRI HhAGY thet A leRiEned cBRstitutes
infant, the nethod conprising admnistering to the

i npeot ad. WAppliepetstresaivieythefright to clallemgerthe eiccatacy2arghd
LGG 2 . Thef matho(? %ccordi ng to claiml1, wherein the

r eBBIINGNGRPTithE e GHCTYIEE ected from the group

co up@ézgng TAEsE PR oth8S Riddffc@tivné BhBGariaflond 1 tHeepreaent

, respiratory syncytial virus, bronchitis, ]
br tvehitioh inas bapdagiivedimninase »f ordiharynskilhisdthgart vdtheagt

| aj in.the Bb-12 and the LGG at. L
 QHERAL e Be SRl R ArF g e LB sP b, which is more
?gb%hgﬁ%ﬁ}ysé\}ﬂéﬁb{ﬁﬁfhé’ép@@ﬂe&elafﬁﬁ@ FeaddidoRat stislila be
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erein the Bb-12 and the LGG are
adbhdetsteod that @spaetsi aftha varipasrehodimasatsgnay betinterchanged

unt i | out. three - . .

e b wBRGeh i A E R At s iardBIRk i the artwil

ef bppidcifteanatint fofedding desariptioBiGs by vt vke@mplewnht Gind is
and 1011 cfu. 6., The nethod according to claim1,
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and, k [ g

e R ThePorE Ao At ant PRI appindda okt should not
t heedipsitdd wathk\destfiption obtrenpreferréd vardiins aardained therein.
daily. 8. The nethod according to claim1l, wherein the
rati o of Bb-12
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to LGG is between about 10:1 and 1:10. 9. The net hod
according to claiml1, wherein the ratio of Bb-12 to

wQ BB6i0s75het ween about 5:1 and 1:5. 10. The netPOTUS2005/023330
according to claim1, wherein the ratio of Bb-12 to
LGG is about 1: 1 . 11. The nethod according to claim

1, ‘QEELF@;E Eﬁ‘éﬁ'%z and LGG are incorporated into an

in ; onsumed by the infant. 12. The

met hod accor di mgethed Fbepidvéntihg bf h@_éﬁﬁ@%&fgi@t@r}% ihfRtions in
: e

adm ni stration of at |east one prebiotic. 1S
me@ddfand cibednathodecamprising 2dmihistesing totiee pafabt atic i s

oo EEeulicR e Ao diRaT b 1 28nd Lca
fruct o- @l i goshss isth6® act@dling RSSlain@ OfMEAsiA théPekpiratory

conbi nations thereof. 14. A nethod for preventing or
t r éfertien iscsplected ifians thegraup epngistingf efritnper iespitatand

COF i Si i ni i . i . o

¢ hIREERAT ufhfeRAR, Pl PediBab Gyl bropehits, 15
TheromdHiolitisarbpeeurgohia. cl ai m 14, wherein the Bb-12
and the LGG are adnm nistered to the infant from

th
time of 3i rt hAmMeEtnas3eeorshng {peelainyl, wherein ghe Bhel2 and
(P ECE A dMhic e &) e farkRRr il bl St Pliabout
of obernydar ofibgé. about three years of age. 17. The

t hod i t | ai 4. wher ei .
Mheranedh | oal 4P atetiusd Aoebraiis i Clafm Roiherein dhe Bi-12and
beHY@gGG’QRéJ&dl%ﬂﬁst%ﬂéH Phelinfdny -fro%ﬁftheTm%er@td?@ﬁ until about

according to claim 14, wherein a therapeutically

ef threeiyearsinbage. of Bb- 12 and LGG i s between about 106

cher evn Ehe (Vb R BERAOPUAIT D bhafhi bbpeutcaty
adeffatmieca®Ruftbf Bb-120and D&GTRY hstdeatGidilit N9° badcll Bfu.

14, wherein the ratio of Bb- 12 to LGG is between
about 1®-1 ankheimgthod according to claim 1, wherein a therapeutically

effective amount of Bb-12 and LGG is between about 10 and 108 cfu.
7. The method according to claim 1, wherein the

therapeutically effective amount is administered daily.

8. The method according to claim 1, wherein the ratio of Bb-12
to LGG is between about 10:1 and 1:10.
9. The method according to claim 1, wherein the ratio of Bb-12

to LGG is between about 5:1 and 1:5.

10.  The method according to claim 1, wherein the ratio of Bb-12
to LGG is about 1:1.

11.  The method according to claim 1, wherein the Bb-12 and
LGG are incorporated into an infant formula and consumed by the infant.

12. The method according to claim 1, further comprising the

administration of at least one prebiotic.

24



2 1. The nethod according to claim 14, wherein the

ratio of Bb- 12 to LGGis between about 5:1 and 1:5.
wWQ2006/0bs26ret hod according to claim14, wherei nPCTES2005/023330

ratio of Bb- 12 to LGGis about 1:1 . 23. The nethod

according to claim 14, wherein the Bb-12 and LGG are

i ncor porated _int fant. f I d .

the T nr 4dt - 2o mefhaddkrtrainago iRy Thgvisrein e biggiotic s
t he 1

SEUBEERARIL HESGS Hoh ) AL AbcaEbRi

t hﬁuane@ltglosabd:harfefa‘ ¢atillose aneamigans, gt d@mbmatib@sSiherBof.

611 T1 o bl a TRURR] BHOTErEnG o EeRin Fataay H%‘%%*edea in an
 PEPES LRI S BEARG e poant 3 posgoeutal
effective amount of Bb-12 and LGG.

15.  The method according to claim 14, wherein the Bb-12 and
the LGG are administered to the infant from the time of birth until about
one year of age.

16. The method according to claim 14, wherein the Bb-12 and
the LGG are administered to the infant from the time of birth until about
three years of age.

17.  The method according to claim 14, wherein a therapeutically
effective amount of Bb-12 and LGG is between about 10° and 10" cfu.

18.  The method according to claim 14, wherein a therapeutically
effective amount of Bb-12 and LGG is between about 10° and 10° cfu.

19.  The method according to claim 14, wherein the
therapeutically effective amount is administered daily.

20. The method according to claim 14, wherein the ratio of Bb-
12 to LGG is between about 10:1 and 1:10.

21.  The method according to claim 14, wherein the ratio of Bb-
12 to LGG is between about 5:1 and 1:5.

22.  The method according to claim 14, wherein the ratio of Bb-
12 to LGG is about 1:1. ‘

23.  The method according to claim 14, wherein the Bb-12 and
LGG are incorporated into an infant formula and consumed by the infant.

24. A method for preventing or treating recurrent respiratory
infections in an infant, the method comprising administering to the infant a
therapeutically effective amount of Bb-12 and LGG.

25. A method for preventing or treating recurrent acute otitis
media infections in an infant, the method comprising administering to the

infant a therapeutically effective amount of Bb-12 and LGG.
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