Use O A Therapeutically Effective Amount OF Bb-12 And LGG In The
Preparation O A Medi canent For Preventing O Treating Respiratory
Infections And Acute Qtitis Media In Infants 5BACKGROUND OF THE | NVENTI ON
[ 0001] This application clainms priority to United States Provisional
Application 60/584,830 filed July 1, 2004, which is incorporated by
reference herein in its entirety. (1) Field of the Invention 10[0002] The
present i nvenlse®frd Thempeyticallyalffoctive AmonnhOd Bbel2 AndJeBGiingTe treating

respiratory infectians cute otitis media ip infants 2) .Description
of the Relat e?’ﬂﬁm %6%?‘%@@#%? G Ve’i"?ﬂge@fiﬂﬁ% B el y
common, especially amngfidibadhnd AfudeGtifid MRlii/BRIntRes! 1 fe, infants are
prone to recurrent respiratory tract 15 infections, often experiencing

bet ween three and six infections during that year alone. About 6% of
infangs | ess than one yearBRéKg%!&S @@&g’éﬁk}%kor | ower respiratory
tract "infections each year—r e. [0004] Respiratory
i Ef ect i onsf[mm1t]hei This applicatien clais am—a%fms Umftét‘j $widscProgiviendl, dependi ng on
the type of ,virus a cation e infection. er 20respiratory
i nfections é??lgﬂﬁ?&ﬁ&?éggm{’ ﬁ'8as'8'ly\/1e258%’ WEhrincgpyate @J@Tﬁ‘iﬂ"qenf | ammat i on
and swel | i ngerefn ihlte ehiiletyng of the nose, throat and sinuses. |nfluenza,
comonl y kn&gn as. fl Ky is a highly contagious viral infection of the
upper respi torg—}me € ns of the flu include fever, chills,
headgghe, nEPURY achrs prédbazhRHon rEIAKAHensRIIP td BhRAtod foH PRYeR@Ror Nausea
and di arrhea. 25Another upper respiratory infection, croup, causes a very

. pel ] cCLI
deep cough BeRingde§RiTRiPryEtedions gnd geatet ofitis gradia iniigfantsy, pri marily when

i nhaling. [@Q05] beeiptibs sPiheHdMidd iapf ections are general |y considered nore
serious than upper respiratory rnfections. Respiratory syncytial virus

(RSV) is thEOAHt f Respiatary daosiefastionparsrextrensiy carumgn, taspetiallyrereartd ons i n
infants andinghyid dinGRe RRY QLI ire! HAANE AW pMRENS rdtlurBRfresMifilorygaee! - 1., et

15 infections, often experiencing between three and six infections during that year

alone. About 6% of infants less than one vear 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 fype of virus Vand the location of the infection. Upper
20 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 throat, runny nese, nausea and diarrhea.
25 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

30 younger than four years of age. Van Woensel, J., et



al., Viral Lower Respiratory Tract Infection in Infants and Young

Chil dren, BMJ 327:36-40 (2003). This is such a conmmon virus that virtually
all children have been infected with RSV by the age of three. In Mst
infants and children, RSVis a mld respiratory infection that is

i ndi stingui shable 5froma common cold. It usually causes nasal stuffiness,
nasal di scharge and cough. [0006] Protection agai nst RSV i nvol ves both T-
and B- cell responses, antibody responses (IgM 1gG and IgA), as well as

ot her imune systemresponses that are Fct_i vat ?d by bacterial _and viral
i nfections. a.Vir LosissiRgsairatey 1Rcde eGFfof’r‘ﬂ'Wfﬁ@éc@l’%ﬁ’@uﬂﬁcﬂé@i@l’opnent

f nt i B9, t ip chil
cuggest ed. TN 7 Rog0REY, TR & PR Tl v HORRUAREPECT i ory
conpl i cat i onshiyén plve¥eendnfuhéd wWihoRSV bﬁmd%eb@@%bBriﬂdﬁbfsttih&ﬁw a

|l ower respiratory infection that affects the 15bronchial tubes, causing

narrow ng arghdakildrengReleistamild mspiratonyiiiaction thalis dedipbnguiskable sini | ar
ror oo ot DUV B | . v . ‘
he s 'er o epRifihEo TSR KaubaS ARk stbifngs Madd]ldidtRbE 01 ©

infection causesoligibored breathing, frequent and dramatic coughing and
wheezi ng and may- req%i re hospitalization. 20[0008] The | ower respiratory
r

i nfection t HE00B} prBmiecion peaimst R inaives beth T and §-icell pasrefseisa.

Pneunonia is sgd | fE.REt] ' | Jees i becone
filled with ?’?‘E}%&?’ 5Pl NGREHbE, gt P, & ﬁ%@éﬁe?tﬁgﬁg?ﬂﬂr?{ee i8S Wi th
proper exchargpofbes B @ite dictivatiel by bacteiat antivirel infactigre uldinka wil |

depend on the anmount of |ung tissue 25invol ved. [0009] Mbst upper and | ower

respi ¥t ory hetieen RRY ialastivadsdafangyand hesasvsionmerhohecupent 1 i ¢

prevention - r ek iﬁﬂnﬁ j y
i nfections, Q&p‘%‘%ﬁﬁg%&bﬁagﬁg&ﬁ%@teggﬁg&@@i@% e wﬁﬁgﬁgé%?ﬁati on.
However, everhud)dimitiag RSMinfentions eodél plaveatiséiousspirbtary30r espi rat ory

infections, they are expensive-and not unjversally available. Simlarly,
drugs to trempligationsyyiye _i%‘g%“% ’PF%%"&E‘OQ@ai lability and are

expensi ve. Ty | URUChBEIcs e I eeion bt gle ot hod fo

the treatnei r*prevention of respira ections in infants: [00010]
Frequiht r esipionahial juliesa causmgetairowingard sivelingadisots viradnflammadioot e

otitis nedia,(AOM.,..al.so. kno s _mi.ddl ar infection. AOM,iS, .- o
Schar act or | RN IE BePdR sFBoEbf: BubRLe PR i AT (P4 n the
m ddl e ear. AGNhFAIREoREROSTRANECEalibertbas of the Beighing Byofork ®pr e t hroat,
ear ache, hypacusis, restlessness, irritability, |oss of appetite,
voni ting or lioghi.hEhe irHgeliee sauses iabgditieativng, frosmiend erdetiamatigani ¢
menbrane i s : 1 : 1St 5 . 1] Fifty percent of
children hav@%ﬁggﬁpg’%‘?&éﬁg a@%@%&é%ﬁ“ﬁ%%@%%ggééar of age. Eighty
‘percexg of cjoopdien Thedowedredpitatast infuttionthabideroablyehe riddtrséribust hday.
Bet ween one and three years, 35%of children will have _had recurrent
epi sodes of faCmfants is pneumonia. Pneumonia is causgd by an :n_fectl_on inthe
alveoli, cauSing them to become filied with 'ﬂuidf,“oﬁen of a thick pUruient -
 nature, that interferes. with ptop_er exchange of carbon dioxide. ‘The
~ severity of the pneumonia will depend on the amount of lung tissue
25 involved. | o | |
[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 wi’th a
vaccination. However, even when vaccinations ére_deveioped for specific
30 respiratory infections, they are expensive and.not unive_fsa![y available.

Similarly, drugs to treat these infecﬁohs have fimited availabiiiiy and are



[ 00012] ACM can be caused by viruses or bacteria. The nobst common
15bacterial strains that cause ACM are Streptococcus pneunoni a& (35% of
cases), Haenophilus influenza& (30% of cases) and Moraxella catarrhalis
(10% of cases). Because bacterial strains frequently cause the infection,
AOMis commonly treated through the adm nistration of antibiotics. In
fact, nore antibiotic prescriptions are witten for ACMthan for any other
20di sease in infancy. The di sadvantage to this w despread antibiotic
treatnment is the devel opnent of antibiotic resistance. For exanple,

bet ween 20%expkig0ss. of higs, lbweuitbhealsetfwlatorwomde aaengmwhtmebnmmmfdm ins
and cephal ospor,in Si.m | arlé_{ en 3 0/ and 40% of H. influenzae and

about 90% of thftrealingnt Rk prev %eGBQ’aS FERRBI ot i ¢
resi st ance. b{b@@% ] ﬂ%e t YOSHiRIS aﬁgtclﬁfé’étlo‘?‘i@ |rRicfeinC asrs%gl#%@(}\ﬁﬁl amng

pat hogeni c cter Aneri'can of Pediratrics an nerican
Acadeny of chrqtdephﬁbysed:adﬁ@ﬂﬂ)a\msmjkmemmrrgddldeslarmﬁ&cﬂmgé@ﬂﬂﬂg a '

[imt t f ti biot f A 30 d f :
Ped At | 66 T EHENARGYCAIh AL SHP ORI J TPR)SPEPa AP0 TBIBGDIAR t t ee on
t he Nanagenﬁﬂgac@é eéPUﬁ@x@tdﬁql Se %%ﬁpa%éd’b?%mﬁfsag L f@déxd%hké‘e (March

2004), avail able at www. aaf p. or g/ PreBul aom
Therefore, dbraat ear athe, hymplsegeﬁlﬂaamssommmw tiegk of appestlte,npor tant to

provi de alternative t: es Lo dec hel C|de t hi s pai nful
and seri oua YSH P?l% "f‘rﬁﬁgﬂfg' le EB{‘S’TS Qrﬁiug éﬁ?@ﬁmpamg -
met a- anal ySIrﬁeﬁ{brdﬁéas st@&dﬂﬂ:&érléh%sédi@t“@&e A@mu' ts 'nd' cate that

breastfeeding may have -a positive effect on the frequency of both infant

respithit ory [06048d] i oﬁlﬁarpﬁmem ofgpuldiren mvemacbableastmt}e epdiodatcfAORat t he -
f eedi f i|.abl iated with
23 6. Told TCPREYESTRI ek Hond helrent BLHkRr T Das 60 ISe 5% at ory

- 10i nf ecti on ahissds BYRAGE thifPbRthd=KaBefwitin FRELA tﬁlfe r¥S85%, of

breasffeedlz‘g_ti Bachrach, V., et at, Arch. Pediatr. Adol esc. Md, 57: 237-
43 (2003) iidreromdll hgve haddacurranepisedes @64QMd have been shown to have

significantl AOM t han nfats who a

excl usi vel y 8E]rqm @@ﬁ%ﬁj%%@a&féé@?%ﬁgg%%to ?ﬁﬂar_{t&g@% 595“""‘1%These

- -differfences bagtetis atdiné thiteshuse AOH &R BirchtdcdrdiBpnBlio o BER ft he
growt h of beneficial bacteria such as Lactobacilli and Bifidobacteri a.

Duffy, et atCasgsy. Hap@opidus kflugnzagd30%sotcasesyand ”ﬂ@@mg? Clafafﬁa@fsbeen
shown that thee r nt |
311 dobact ert 078 PEESed), BdaReanuienatba e ety B0} Eafk MERRRDAY Y
nore diver se&O&blst@ommmmi;Btré&t&nbﬁmmg?ﬂ the admuﬂatram:ooﬁasﬂkaetnml In as the

Tore Pt hoas AR ion AR BRPRS B oL RO ) b Shezt ¢
formge- f ed digbady m Ml Pse WRlddvattag! toeﬂh)’s &bfdefsﬁFééH gnifisidic Peen
pr oposed as the cause for the different fecal flora
, treatment is the development of antibiotic resistance. For example
between 20% and 40% of S. pneumonrae strains are resistant to
'peniciliins and cephalosporins. Similarly, between 30% and 40% of H.
~ influenzae and about 90% of M. cafarrhalis étrains have 'develdped
25 | ‘antibiotic resistance. - '
[00013] Due fo the prevalence of antibiotic resistance among
‘pathogenic bacteria, the Ame_rican'Academy df Pediatrics and the
American Academy of Family 'Physiéia'ns have developed guidelines
* suggesting a l_imi'ted prescription of antibiotics for AOM. Amerfcan
‘ 30‘ , Academj/iof Pediatrics and the American Academy of Family Physicians,
' qucommittee on the Mahagement of Acute Otitis Media, Clinical Practice

Guideline (March 2004), available at



25breast-fed and fornmul a-fed infants, including the | ower content and
different conposition of proteins in human mlk, a | ower phosphorus
content in human mlk, the large variety of oligosaccharides in human

m | k, and nunerous hunoral and cellul ar nediators of inmunologic function
in breast ml k. Agostoni, et at, Probiotic Bacteria in Dietetic Products
for 30infants: A Commentary by the ESPGHAN Comm ttee on Nutrition, J.
Pediatr. Gastro. Nutr. 38:365-374 (Apr. 2004). Regardl ess of the cause for
t he differing bacterial populations, it is clear that breast mlk has a

measur abl e bbtefieww aafmerg/PeaBuitiiinal; apmeRdnt |hsielore r as pnibiobey

ver | d Hoal « RGARNP SEEOTE st P it R SR D PR e o and
two Syears. {harasischopiedraentis insiddrmeesfehis pdiefe and cember dainditon iar e

sonetimes difficult for working nothers to follow. In the United States, -
for exanpl e, NEBWBENd ¥aung emliradt hers i ntroduce fornul'a before their

Pormn 5 on a0 o Thadtet-tiglBl s sREF milbRine R RS 3688 g
breasffed atih@bnedstRadiig Afayohavg e poMilive eflect dithelfrediiBheyHiaddth

93: 2000- 2010 (2003). [00017] One way to encourage gut colonization with
benefi ci al wJegriaion infaclion and APMit Saedficalyaong-stedy insdicated dost t he

i or oor gani < (e g GHErt ol o FRERRIAY ReGresbitRil

15Lact obaci | with £9B-forhthcBkddelpbask of infanisispitaligatioroioy reéfsirgorgon speci es

of probiotics. Probiotics such as these have been shown effective in

treatifg var nraicjawhenicamparedde alileastdersmondpakbexgissivexanpl e, U. S.

Patent No 6, §%e3as%%gfsn%a%£%?;b?¥§,sett§l {dten UsEail, RHBRISR!

554995 gani sis
such as Lactobaci| bactérrumin treating i |r\é_iz"estl na

i nfection i n43 (PA03)s . Addiopaliye itfactewhoddre brenstied have belnahowr at nent  of
infections outside the intestingl tract. Wiile prohiotjcs hav een
effective i nh%\é‘%ﬁgﬁéﬁ(ﬁ’@ﬂmﬁwﬁﬁ-@a@#@%@ ee%&ﬁeae&%ﬁéﬁa&@%ﬁﬁa%m ral
shedding in L A1adl HAhB st obi ot i e?’d‘bi AR ird | actis and

S. thernophi?%:g&f]gélk%‘?qgﬂggv a si’g%?ﬁb%n?"%ecg e‘ct@%”tggr(ﬁgga' decr easi ng

t he ft®quencyhese diffarahtes naydenediriboieddu ihie fhetihahbamaramils promwiesas

sought. Saavgdra, . - Am. iin. Nutr., 79 261-67 (é/ )04)..  [00019] U.S:
Pat ent Apps. Eﬁo@@"@%@ib@@?@%@f Qﬂﬁ%@ﬁﬁbﬁéﬁcﬁaﬁff"‘a Q)%gbﬁ_&?f@%cri be
the adm ni st patiyosat of Hig. BN, SWN44(H): 13190 s igogy o 30t reat nucosal '

i nfections such as respiratory tract infections. Simlarly, U S. - Patent

App. No. 200H985%}091 itthasthegre sShewndhat thel micsefiera of hreasliedonfantai biting or -

e admni st PNy RERinafP Eifidlabie L, " bl dnB Hhiergffyg ey’ on throuen

anti np@r obi aforagented Higse is eheretiverse, konkiting Bifdetavisnh ahg to adul t
adm ni'stration and, do not disc|lose the admnistration of probiPtics to
infants to tPaaterpigepiasavell gsthasrorepalbpgenis seecisamStaphylococeus, :
Escherichia coli, and Clostridia. The varied species of Bifidobacteria in
 the stools of'breast-fed and formula-fed infanté differ as'well. A variety of
factors have been proposed as the cause for the differenf fecal flora of
25 breast-fed a_hd forrhuia-fed infants, including the lower content and
| d"ifferént composition of proteins in human milk, a lower phosphorué
content in human milk, the large variety of oi_igos_accﬁaridés in human milk,
and numerous humoral and cellular mediators of immunologic function in-
breast milk. Agostoni, et al., Probiotic Bacteria in Dietetic Products for
30 ' !hrfants: A Commentary by the ESPGHAN Commiffee on Nutrition, J.
Pediatr. Gastro. Nutr. 38:365-374 (Apr. 2004). Regardless of the cause
~ for the differing bacterial populatio=s, it is clear that breast milk has a

4



5[ 00020] The gut mcroflora in infants is known to be far | ess devel oped
than that of an adult. Wiile the mcrofiora of an adult human consists of
nore than 1013 m croorgani sms and nearly 500 species, some, being harnfu
and sone being beneficial, the rnicroflora of an infant contains only a

fraction of those mcroorgani sns, both in absolute nunber but al so 10in

species diversity. Because the bacterial popul ations and species vary so
i nmensely between the gut of an infant and the gut of an adult, it cannot

be assured il Bk Bt iy U SARHEA SPBERRST  licifidsone ¢
beneficial, ghgi@fiore, to provide a probiotic renmedy 15for the treatnent

and or preventlon of respi ratory infections and AOMin infants. SUMVARY CF |
THE | NVENTI [0001630082fh Bre émwlcamécedewmf Fediatiidscand Werld Healild to a

novel nethod for. eve es |nfect| s i n infants,
conpri si ng g’(’) %{' Y‘ﬁ&q’f@ﬁ{ %ﬁgl:? %?ﬁ%e({)t?erabaeg‘géﬂ]&ﬂq ‘ri'/n Yective
~amoung of ajeh@agh dmelc%efd &Qmﬁ*egrhewee@necth@sﬁe tetorAficmAatibAs avé t h at |
| east one probiotic bacteri al eci es t hat pronotes the growth and

adher ence ofomieimas| difftcsif for mr ingfmeihers dd deltay.i ln the Unaed Sitalesifas. 1 n

nmbodi h
Bi 11 dobact oFFarpleas3s oY FARRN AR RE Rl BhP IPoRfierbaREr CadRRee '™
speci es may aieg ik olHOFBseftﬁrmhenti'B oibage B1% Binfaged eseR fosmulh on
animalis, B, lactis, B. infantis, B. lon gum .and: B. thermphilum A

particul ar 8pegulas basist Lﬁewar thﬁé' %%ee%marm@neﬂa@fss pee peingdyepstighal 2.
[00028] In Rﬂ&v&fﬁ‘?&ﬂb%’?% 9b'l%'9 FE}Bt Hgsﬁﬁ‘@tseéo&b %b ?ﬁxﬁéﬁ' a

30adherence 'S a nenper 01g the act’'obaci11us’ speci es, suc

exanpl e, L. warl]osa;mecﬁagl@@)ncourag:tebbtU@lehizatueubam bbnéfdal cus, or a
conbi nation of both. [Q0Q24] The .present invention is also directed to a

- novel met hoBSEPIGRRUSBEN Hgfabts t@ﬂ?rﬁ@“’%‘@r@dﬁ tRioggRdhra in infants,
conprising nguﬂgﬁ‘%ﬁé& QEF&)IBH@ baBietil By é ?&&h&%@{wﬁ{ fective amount

of at | east one terrum speci es an east one pIgObI OtIC t hat
pronot es t hmidgoogdriismsdhatbeer beaelitial bﬁesBI cm:thedhe:plﬁt pétheofiost.

Bi fi dobact t esti nal 00025] Th |so
di redbeq 1 oLEOIRBABIESPROBN ST APESHRHALSRY- AP DeCamant
_respirat oryghakies ok pRsbishics.r Probibass sAEVenhesd hals been sHa sfediie Met hod

conprises admnistering to the infant a 10therapeutically effective am)unt
of at | eastinoWeadiy vapsxgasironieyive dsorders.

[00018] For example, U.S. Patent No. 6,613,549 to Reid relates to the
use of probiotic microorgamsms such as Lacfobacillus and
20 .Blf dobacterium in treating intestinal infection in infants. The patent does
not, however, teach any--treatment of infecﬁbns outside the intestinal tract.
~ While probiofics have be‘en'effective in decreasing the incidence of
_ diarrhea!- disease and. rataviral shedding in hospitalized infants, a probiotic
- .combination of B. Jactis and S. thermophilue -did not show a significant -
25 effect in terms of decreasing the frequency of overall incidents for which
healthcare attention was sought. Saavedra, et a! Am. J. Ciin. Nufr.
 70:261-67 (2004). |
[00018] U.S. Patent Apps. Nos 20040057985 and 20030180260 to
Clancy, et al. describe the admlnzs_tratlon of an antigen and a probiotic to
30 treat mucosal infections such as respiratory tract infections. Similarly,
- U.S. Pétenf App. No. 20040265291 to _Drake, et al. relates to a method of
inhibiting or reducing chronic or upper respiratory infection and ear



and at | east one probiotic that pronotes the growh and adherence of the
sel ected species of Bifidobacteria to intestinal nucosa. [00026] Anong the
several advantages found to be achieved by the present invention is that
it provides a nethod for preventing or treating 15respiratory infections
ininfants without the necessity of adm nistering unavailable or costly
nmedi cations or vaccinations. The invention also provides a nethod for
preventing or treating AOM wi t hout the necessity of adm nistering

antibiotics that nay cause resistgnce anpng pathogeni ¢ bacterial species.
20BRI EF msmﬁmmrgpgﬁﬁteﬁmﬁ%@ *C[fbg%@%f’c %%ebﬁ&?ﬂa ng'feégha”‘P

i ndi cating the . | Bt &4 tal nt of
an AOM epi sc?dbamlﬁﬁ%blgLaeQ%ﬁér?Sﬁ%é%fé%?él I; é%wgggﬁg]%i P%&@S& IS@HE gr aph
i ndi cating thgninfshetibneinddobiatdisciess tpmhdmenisaation obprabiétickeoel opnent  of

a respiratory infection during the first year of life. DETAI LED ,
DESCRI PTI ON ig@anigHe W@Rﬁggt@wé@ﬂwgﬁ?@o?{%@o&&r!- Ref erence now will be

de i.n det aj t he i- . i i , | es
of Cwniton ar dopaeS or i BEPACHHoTs M irtdfte BARBAOIS ORE (86 HBISI0fHA P! 2
expl anat i on tRhn kg dfareadibn Whik tiee hiioidflata ofi anfadufichumae ebnsists dfn f act ,

it will be apparent tag,those ski|led i B t he t hat, vari oui) podi fications
and vari at i dnsreclanbd mABETPIIPRIETI? 88 meqr]y\a;[ééﬂ PRFACIEW IWBEPSUEbar t i ng
fromthe sc ) EbfnePbei 'ﬁgffmi. FQbflb thfahERIHARS
illustrated ??mg@s%ﬁ %%@eaéeﬁgﬁ%éo on[é.ﬂ%n%)cl)l:(gi r[re'n%tsép%}gn %e used on anot her
embodi ment  tenty betattiansdfi thbséunichesrgamtsmis, neoth in BGEOROG nlimiesr biut also

i ntended that the present inventi og cqvers .%uch' nodi fi Cgﬂ%i ons and

vari atd ons d8 SOERESWHIYHASHYt REELSS hgbaqter B ANEPEAES VAR r
equival ents. . (JGENQ ?fét@eeh%blg&%f%l?ﬁnﬁérﬂ%oﬁ_ thef gt Ji &aaNtt | nvention
are di scl osed Th or-are obvi ous fromthe follow:ng detailed description.
It is to be cumhetseaasunyed twmic purhiptiaadministratiom depignadifor aamdule
present discussion is a.descriptian, of exenpl.ary enbodi nents 10only, and

i s not inten‘ﬂ‘é@l‘da@c’ﬁ‘ﬁ??g’ﬁbe bﬁgeﬁ?iagﬁé@"a@%&sof the present invention.
Dof 1 ni ti ons ropo21f O IBuidpeBELMRMICHRreldIE, {piNids &prémtic Fassy
amel i orating, inproving or renedying a disease, disorder, or synptom of a
di seake or lfeciralireaneni @d 32 praveniios of respisatary infgotionsaard &Adnng or
hi ndering a .d;t%&ase, di sorder, or synptom of a disease or condition

t hr ough some M5t ¥on. [ 00033] The ternms "therapeutically effective anmount”

refer to an anount that r es SUNMMARYNOFTIHBUNMENTION r enedi ation of -the
di sease, disorder, or 20synptons of the disease or condition. %00034] The
term "i nf ant[00882hs Brafindherprasentinvegtion jpdiregisdito 2 pevgl meihgd for

preventing or treating respiratory infeciions in infants, comprising

20 administering to the infant a therapeutically effective amount of af least
o ‘one Biﬁdobact'e!ium' species in conjunction with _a‘t' least One_pfcbiotic
 bacterial species that promotes the growth and adherenf;e of the selected
~ strain of Biﬁdpbacterfa in ,th_é intestine. inone embodiment, the
Bifidobacterium species can be chosen from arﬁo_ngthe Bifidobacteria that
25 démonstraté imrﬁdnomoduiatory properties. These 'spécies may include,
for eXampIe,r_B. bifidum, B. adolescentis, B. animalis, B. lactis, B. ihfantis,
. B. longum, and B. thénhophilum. A particular spéc;ies useful in the
pfesent"ihvention is B. lactis Bb-12. '
[00023] Inone erﬁbodiment, the probiotic that p'roﬁlotes'Biﬁdobacteﬁa '
30 adherence is a member of the Lactobacillus species, such as, for
| 'exampie, L. rhamnosus _GG'(LGG), L. delbrueckii éubsp. bu!garicus, or a

combination of botﬁ.



[ 00035] The terns respiratory infection” or "respiratory illness" nean a
di sease or infection affecting the group of organs responsible for
carrying 25oxygen fromthe air to the bl oodstream and for expelling carbon
di oxi de. [00036] The term "probiotic" nmeans a m croorgani smthat exerts
beneficial effects on the health of the host. It can be a |ive m crobial
fed supplenent that beneficially affects the host by inproving its

i ntestinal mcrobial balance, a mcrobial preparation that contains |ive

or dead 30bacteria, _or a conbjnatj.on.of both. Live organis re often
preferred, HOGIMy Jihesreseat E‘M%"@?ésﬁﬁoa‘;'r?ﬁte‘aﬁ? ?gﬂéﬁ'@,‘ "?%Epgé%e to

i ncrease th f , 8B h i ol e n j “environment to
pronot e S%(ﬁ%&b ﬁ&f%@@t%ﬁ?%ﬁg&“ﬁ%@% ﬁgfraglrt‘?e'o%dt"@spln estinal tissues
to better sHiihisRirhgtothedsiht artharspedimin eéfecfitd®auntiod af exast
"prebiotic" neans a non-digestible fo i ngredi ent that stinu)ates the
growt h and/ 8peddifidobasteghmnasics apd _a?g?m pfﬁ?@tpégﬁ* PIIEY B nmeans
3 or re o e . i i ; used

nerei B ¢ he S M AE P era e e e b e O ST T es the
nut ri ent reintesim@mMhaceda.an i nfant by being a substitute for human m | k.

In the United States, the contents of an infant fgr | a fre 10di ctated-'by
the federal [9QQRRIat ild1esinygRtionjs@sadirected fo g noyg F’I%‘Pﬁ%d PPrEYeBiNGnd 107.
-These regul ati g i M q ! - '
"noredi oot PLyEREnd FoLelREsARichy Fibcritht 8l tecrat AOM fEefitoh
properties @ffahtgreahhd hesthbd mohlprises\aearhirdstering[t6 ®itet Oifanina accor dance wi th

the present invention novel nethod, for event.ing or treating.

r espiifat or y therpEELliERl SHERNEATSURLRT BderSHeNE FUIRP St SPRGFSconpr | ses
adm ni steri t ' i | : R\ t | east
"~ one speci es%lg'fj %il%?ﬁo%ﬁi?g?%}é@ﬁgﬁﬂg?bg -?Lﬂze%lgmﬁgﬁl ée‘dargfgggééogﬁ%%i otic,

- such as LOGseldvddd ppeciesad Aifidobsdtiena e intoslirk@trhecasdl. ect ed Bi fi dobact eri um

strain to the jntestjnal icosa. [0Q041] Bifidohacteria.are grampositive
anaer obes 't r@?o%%lar a‘%@oﬂﬂ thECY R AN Qﬂ‘S#PHBQg? &G _V%C{/&’@Fﬁ They are
hon-not il e, ;paKsHRAYEntd Rithst RPFOddS hanBtHRDR ipréventingYortpydtingar i ous
shapes, including short, curved rods, -cl ub-shaped rods and bifurcated

~ Y-shdped rodsspifiery dections|indefaniscdithoul Wit necessity ohadministeringe to their
production of |acti.c aci ] bot fermy ] [ 42] I n one
enbodi nent Hpqvagata?eogﬁ%tlgm%ﬂ%tgcﬁ{s c?ﬁ%eéi%?téé)rgsa% ﬁh’%ﬂg‘b’&?ﬁg‘g can be
chosen fromprovides thechidd fiwhpastanting dhaeathegoudivi vathout thielneoaskityagfory
properties. These species may include, 30for exanpl-e, B. bifidum B.

~ adol escent i sdmnisigring pribiokcs thatimay cause fesipianee amony RIS B.

t hennophi | urgacférpé}rsbieegsgr strain of Bifidobacteria that S

20 BRIEF DESCRIPTION OF THE DRAWINGS ~
[00027] Figure 1isa graph indicating the effect of probiotic

supplementation on the deveiopment of an AOM epiéo‘de during the first.
year of life. | _ ' y .
- [00028} Figure 2 is a graph indicating the effect of probiotic
25 -suppiementaﬁon on the development of a respiratory infécﬁon during the
first year of life.  ~ - : : | _
DETAILED DESCRIPTION OF THE PRE_FERRED EMBODIMENTS

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

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

various modifications and variations ¢an be made in the present invention
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is useful in the present invention is B. lactis Bb-12, available from Chr.
Hansen Bi osystens, located in MIwaukee, W. [00043] In one enbodi nent of

the invention, the probiotic that pronotes the adherence of Bifidobacteria
to the intestinal nmusoca can be a nenber 5of the genus Lactobacill us.

Lactobacilli are grampositive facultative anaerobes. They are non-spore
formng and non-flagellated rod or coccobacilli. Any species of
Lactobacilli known in the art can he used in this enbodi ment. For exanple,

t he adherence-pronoting probiotic can be LOG L. del brueckil subsp.

bul gari cus, witheutctersirting from tite seape o1epoT@iA)e invantisn.a Foadmsibace,| | us
strain isolated fro eal thy human intestinal flora. .lt was disclogsed in -
U S. Patent ﬁggurgsgg}fr%@g@é pgd%&@?ﬁd]faSé?argp?Om@g?pchmieﬁ)é\a&a&gp%yéaaher ein
Inits entirg éngﬁaérre?ﬁs?]aﬁﬁ@%ﬁ@?re%@fsmﬂ%nh@rreﬂmﬁmahtt0‘ oSt |
antibiotics, stable int

e presence of acid and bile, and attaches avidly
to mucosal JeDDSOHf T hes Huisantandiedsthiat dhe presant inventidaswoveresutdlor 1 to 3

days in nost indjvidual s and to 7 days ..,n 30% of supjects. | ddi tion
toyi t 2 col orff‘?ggilcého%ialnpt‘ﬁ"aﬁgﬁs éﬁs@Téﬁ@*q"&%%?%Q}O%? Pgﬁl%armﬁ%@%%f i mune
responses. i 1 o t LA Or Ht i Type
it ore: ool [ aRERASH bGMidnes | ANCPRBRAS TalhEl ahyaspaR orif TP

del bruecki i preseft iaveption are disciosed Navt sl gbviouefrobi the inbdowingoti | e and

non- spore-form rod-shapedm cr oor gani .. .Like other lactirc. acid

bact Ziroi a, L_éeglgﬂegﬁggggqlﬁtl eegt%’dg?ﬁ@peil %@dc%}nwaﬁ' Oi??‘f{"ﬂ isﬂﬂlé'ﬁﬁ'%lﬁhyri ns,
and possess gt gidtitRb IptedSitmadidisioreisBiRRNpAON W ERehpRiry enfsddinmdsitd he
maj or metabolic end product. L. del brueckii species contain three

25subidpeci exnly, antkisnoigblandedassiimiting thalbwader aspeets|ditie prkeseniubsp.
lactis, and.L. del brueckii subsp. bulgaricus. [00046] Cenerally, the
adher ence rdf'%e%ﬁor%el ected Bifidobacteria to intestinal nucosa is around
18% Previ-ous studi es have indi cat edDidfigftiosert ai n bacterial species can
pronote the adherence of Bifidobacteria to 30the intestinal nucosa.

Juntunen, MI[08034] Ofsnsedinggein e tenmniifeating -meanovemeliostnd.in the =
presence of . 1 i | i i 1 C : 53103)
and L. del br[uﬁg#ﬁgsﬁﬁ%@émgﬁ%u{s% a%cg}lagéb‘cﬁleg @%ﬂbﬁalé?%%tg&%r '
Fi nl asd) ;, t heraifigr.ence of Bifidobacteria increased from 18%to 44% and -
45% respectivel % | d. Though not _wishing to be bound by this_ or -any other
theory, it il90B8i]evébedeim RIR¥SRINGC i tPRRING O HINACTHRLR §is8§8€e” and

e Ch "o A8a 5, SUHBLAR s R LACRABhApy ot Bk e Thcose
met hod of t He0PpB8%enTheremm tberapshiically sffeative afmdBint'| reddratot AT amount
provided in tﬁgypeizsrh tsI in %n%r%p@o@émleﬁ oF remed {c])(rarrc?fntﬁg'-disease,'.diSorder, or
20 | symptoms of the disease or condition.
[00034] The term “infant” means a human that is less t'har_}- about 2
years old. | B '
a [60035] The terms “respiréto_r'y infection” or “fespirato'ry iliheés“-mean a
| disease or infection affecting the group of organs responsible for carrying
25 oxygen 'fr_om the air fo the bloodstream and for expelling carbon dioki_de.
| '[00036'] " The term ‘fpro’biotic* means a microorganism that exerts |
. beneficial effects on the health of the host. it can be a live microb_iét fed
,supp!ément that beneﬁc:ially affects the host by improving its 'intestinal o
' m_ic_robial' balance, a microbial'p'reparation' that contains live or dead
‘ 30 , bacten‘a, ora combinatEOn of both. Live organisms are 6ften preferred, és
they produce a complete arréy of antigens, reproduce io increase the

number of such organisms in the intestinal environment to promote
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pronoting probiotic, there is a decrease in the nunber of respiratory and
10AAO VI infections in infants to whomthe conbination is provided. [00048]
In the present invention, the formof adm nistration of the Bifidobacteria
strain and the adherence-pronoting probiotic is not critical, as long as a
t herapeutically effective anmount is adm nistered to the infant. Mst
conveniently, the Bifidobacteria strain and adherence-pronoting

15probi otic can be supplenmented into an infant formula which can then be
fed to an infant. [00049] In an enbodinent, the infant formula for use in
t he present mmzmﬂluraheradimutandtmamaldlhﬁf%&b@rﬁl‘%tf@ei“émi tissies tesbeltart abl e
types and am)unts of lipid carboh r E_I protein, vitam ns and m nerals.
The 20amountStHRUIAIGR USOSELIMEH P\% ggh vary from about 3 to about 7

9/100 kcal . [B'a@ﬁerwme ﬂim‘?“;ﬂ%ﬁlcﬁ ct’)‘;%ér?d émoﬁadlﬁééﬂbde%@dﬂr@b@@bnﬂtﬁa‘t about

5 g/ 100 Kcal anount car bo ydrate typically can vary from about 8
t o about 12 giimatdscihle. grémlnendlarc&ﬂ’twﬁs Qfalﬁobi@tlg?ny used in the art, e.g.

e eanistn 54 e SRS LB oL i VERIHAAEE B Pl

enbodi nent, Jris a conbination of whey protein and casein in a
ratio 61 60 él'%ﬁ-'%a'%bgﬁydrate sources can be any used in the art, e.g.,
| act ose, gl LOOSB9] coAs usgdumersinl, this femmlintard foms] MaASeE BOMPPSIion, rice

lids d.t i d
&P Veget ARLosisA e iRt RS o aBrt BB B ot onu
oi I, medi “mfb'f'% dér{ ﬁﬁky‘?ﬁ&h@%rﬁﬂeh  Stiad tAbRIoRtsHooF ananfei Formiilgare! ei c

saffl ower oil, like 00050] Conveni ent | commerci al |l y avail abl e

infamof or deilatataah blyéhe§@erai:(ﬂgtda’mnﬁ set Brthedtad! CYJEF}RaﬁqC(Up;IS 18Rf ani | (r)
P t F | h |
oS o R M S AR

- Evansville, AN ofié$Angredidntheveaismp bansfiret wiirmblatel thahlgitoaushsd ofhdrhe
Bi fi dobacteria strain”and the adherence-pronoting probiotic and used in

practi ce of prepeniehothenapiyeral/@iki on. [00051] The infant formula of the

present invention nay contain ingredi Si gned to pronote the growt h
of Bifidobactetia within the 10i nt estlﬂ% t;&'ﬁ cosa.  For exanpl e,

‘Bi fi depact er jopoaequi ireatesrianse wittnther prieséhinvention) éonovaalrméthodg‘nowt h.
These may be provided in conbi-nation w.th_other ‘415‘5‘??15 ntsdrﬁ\@i nf ant -

formul a. [ 0OPSYENABY & trePtiBs F&EPIRALoNG, N{ACHoNSIRN
the Bifi doba‘rhs&hé‘mwc%n@p%& SRirASIARHEte IneNERE b illerRibebiissliyc can be

effective amount of at least one species of B:ﬁdobactena such as Bb 12,
- and at least one probiotic, such-as LGG, that promotes the adherence of-
20 the selected Bifi dobacterium strain to the intestinal mucosa.
[00041] Bifidobacteria are gram-positive anaerobes that operate in the
“lower part of the dlgestlve system. They are non-motile, non-spore
-formmg and catalase-negatlve. They have_rvanous shapes, mciudlng -
~ short, curved rods, ciub—shéped rods and bifurcated Y-shaped rods. Théy
- 25 ~are classified -as lactic acid bacteria due to their production of lactic acid
| during carbohydrate fermentation. |
[00042]  in one embodiment of the present mvent:on the
Bifidobacterium species can be chosen from among the Bifidobacteria that
' demonstrate immunomodulatory properties. These species may inciude,
' '30‘ for example, B. bifidumn, B. adolescentis, B. animalis, B. factis, B.-infanﬁs,

B. Jongum, and B. thermophilum. A particutar strain. of Bifidobacteria that



15adm ni stered as a supplenent not integral to the formula feeding.

[ 00053] The present invention can be used to treat or prevent respiratory
infections or AOMin infants that are exclusively fornmula-fed or in
infants that are fed a conbination diet of breast mlk and infant fornula.
[00054] In a particular enbodi mrent of the invention, at |east one
20prebiotic can be supplenented into the infant's diet in conbination with
the Bifidobactetia strain and adherence-pronoting probiotic. In this
enbodi ment, the prebiotic can be any prebiotic known in the art. In a
particul ar qgRgiulithe phesant aiidition isB.9abREBBN S r-amiIbbR fsRUPhconsi sting
of gal acto-oligosaccharide, inulin, fructo-oligosaccharide, |actul ose, o
25neosugar s,HameerncBwsystemaniocatest isdvliiwpokes SVl n an enbodi ment of the

' Lo, the Bifidob ' ain.and the adh - pr onot i
or o ot i aB0BRRp1 drNt T REG R o FBERRR i RB R RAL TR ER 1

the infant nRacheSr bf BiFRIdRRTefY (AR intdbtRBPHIRLCE TRRM B Hhebel he

present invention, the Bifidobactetia strain 30and the adherence-pronoting
probi @ i c ardef thepphesdacéebacilies.t hacidbarillbara granm-posiiveffaouitdfivet h unt i |

t he i nfant h baut th f .. [00056] nbodi ment ,
her hpeati carpEraies ot oy At Som SR, Rt sad ot B ohod (ho "
~adher ence- prERHhAIPT AR ﬁ%&éie%%fbﬁdt@ﬁébiﬁib@%vnlﬂﬁhlé@f &84 baGQRieRty form ng |

units (cfu). I'n another ‘enbodi nent, a therapeutically effective anount of

t he Bi fi dobdbiseambodimenin erexarapkathe adhesnoeepronaingopobiaic ean ke
bet ween aboyt. 106 and 108 .cfuy. In an enbodi ment., the therapeutically
offoctive. asafi i Syt Rl iFiey i Bl RERTE. ¢ he

ther gpeut | Cf{bbwllﬂf f %EEG}’EQ RIBERIb ARy s e mdmt\t%gq&ﬁﬁ HRYRhY Ry day,

weekly or nonthly. requency and size of probioti C dose w | . '
depend, for irtestipaldlorapdhwaidliatlosedinbnd shtatedd iis n032,889deIGabraghyehi cl e

and the infant ,to whom.th ' i ni,ster.ed. [ 00 lt,is.well wthin
the | evel "otlhobinS Broaiead SRR S BRI O B IaRnsee ity cased
dosages, as |@5G4es BSENPYo hiestanibistids! btable imthedplesbAch of sfeamnd
effective for an individual infant. Furthernore, mninmm.anounts 15nmay be

vari ed basedilgpand effeches @vidivde nwcagal elis ebthst hemabrpiesiinaldiectadld ot her
addi tyizves t . ' ' i i -t b il t] train. -
00058] 1 n' SNl CRTS Yy i SThARARTS Shd 1t LafoRr3hE 68, *10% o
LGG can be bBabjetn bbadditibd:td iencbidnik@iion mbilitptiiGE aisd beineficikllpf the 20

i nvention, t ratio of Bb-12 to LGG can between 5:1 and 1:5." In yet
anot her - enb %WU&PS?H@‘WWQH?FBH?%%&&; lsoé%‘_fcsﬂ?ﬁl‘ﬁmﬂ g"%éf?‘&%lﬁ?%e
bet ween abo%tﬁbri\wé%ﬁe&één ThPe?C Bire! Colictiion Rl HRREsSbnidignbdventi on,

- the ratio of Bb-12 to LG5 can be about -1:1. [00059] The probiotic
organi sns ofAE®E §3t@Sent i nvention can be 25provided as a powder, in

i a0e caPPeSlce ReE) A et Eposkir HoyfefE Anefiore R o
effective Cahéti8aniHonsperdFeindng IRRI-SilpeANEIROrGAPS! tjnsHpNt ai ni ng
probiotic mcroorgani sns_ can be provided in individual pouches, for ,
exanpl e, fodactigraow bgcterieh L. wedbuechi g acigriolezany cannot synthesize
| o porphyrins, énd possess a sfrictly fermentative me_tabolism with lactic acid
- as the major_metabdlic end pfoduct. L. delbrueckii species contain three
25 subsp_e_eéies, L. delbrueckii subsp. delbrueckii, L. delbrueckii subsp. facfis,
| and L. delbrueckii subsp. bdlga_’n'cus. 7‘
[00046] Generally, the adherence rate of selected Bifidobacteria to
intestinal mucosa is around 18%. Previous studies have indicated that
certain bécterial species can promote the adherence of Biﬁdobacteria fo-
, 30 . the i_ntéstinal mucosa. Jﬂntunen,_ 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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30f oods. Capsul es, for exanple, nmay be opened so that the contents can be
m xed wth infant fornula, strained foods, mlk, juice, or other foods for
~providing a nutritional conposition to an infant. An enul sion or paste can
al so be adm xed into a variety of foods. [00060] In an enbodi nent, the
suppl enentation of a Bifidobacteria strain and an adherence-pronoting
probiotic prevents or treats the 5occurrence of upper respiratory
infection, influenza, croup, respiratory syncytial virus, bronchitis,

b hioliti d/ oni a. _ln. nmbodi , I i
of 2 Bi 1 dolaeRBIRITSNT SANS b, BB bitBR UMBroRiR PHBTPBRFBIRG pr events
or treats tf'ﬁ*?crgg%cﬁ g@ﬁ%qg%‘ wﬁ@ﬂ(ﬂ %@?Q@% ésﬁbgﬂ\'l%yfz%tTﬁsg@?hbf)n in the _

i nci dence of éar recurren nfectiohs an use antibiotics,

during the fiigisihgitede wdund be thiaorasty ethed tiryoryhit ipbelidved| that theeki ot i c
conbi nati on of tﬁe_ resent invention. The effect was npst prom nen{ W t h
regard to rdasiehaciius straias craagregate Aav thembybsteasedds enFRe

ionin

LS AR sttt i 1P

devel op a raspktigeory infection or AOM epi sode during the first year of
life. The present invention was al so effective in reducing the occurrence

of “recurrend0P@4H: r Aenofdingriadhe sRethad BeRIEERRT IRERIIAH Mtanph strain

i oot ons. o RO/ ORRRCD BfideR! EXT HprRhShth BPIoREFL RS b BRI e

Ich culmnates in the f
chi l dren deyebopiing grolgtientheraieatdeansase ircthednugb&QHf respiaioenaadt hei r

first infection early. [00062] The, fol] ow ng, ex l.es descri be vari ous :
embodient sA@Mt'ﬁ?C&P%&N“f?H foryaam %‘-"rﬁ”%@%@gﬁﬁ%ﬁf@”iﬁc{-hi n the scope
of the clai i N ' : Skl D I from

consi derati nogféfhgn%é é%%@?g?%@hm%&ﬂ%?g@?ﬁghhﬁﬁfﬁgt@&n%ﬁﬁ on as

di scl osed heBigdobadieria straint amd tte atlherare-prenoting prabistic isegéttitealyi th t he

les, b i dered to be exenpl a ly, with th d spirit of
The | nvent | Gt 198375 4 ftsreeutealy QRStUEATRRUNE GBI RE e KRR e 1 1
the exanpl egyod don%hfé@i[ﬁgaﬂ%%ﬁo%gb% Shaift AR SN erBAS: ProRbagg Ot herwi se

indicated. -Exanple 1 D063] - Thi s exanpl e describes the naterials.and
. met hd&s necgusbioiic candkosuppemented intofamindantdormuta whichdendbeaiiea and an

~adher ence- pr, tin robiotic on the frequency of respiratory infections
and AOM 5] 6%%?“%%“i?-nf ants participating. in the doubl e-blind,

pl acebo- contjoeb4sy Ghidh e@bosirbdit, geahfahetbriuii e useManhe hressite
recruited in well-baby clinics.in Turku, Finland between Septenber 2000
and May 20020veriiends rutitignalyicomplpie apdsientaips sHitakledwyesald t he need for
infant for mgrﬁomgQJf—?ipH}'%arbohydrate-, protein, vitamins and minerals. The ‘
20 amount of lipid or fat typicaily can vary from about 3 o about 7 g/100 keal.
“The amount of protein typically can vary from about 1 {o about 5 g/100 |
kcal. The amount of carbcjhydrate typicéily can _vary"from. about 8 to about
12 g/100 keal. 'Proteiﬁ sources can be any used in the art, e.g;,'nonfat
- milk, whey protein, casein, soy protein, hydrolyzed protei_ﬁ, barﬁal!y
25 - hydrolyzed protein, amino ac_:id-s, and the like, In one embodiment, th'e'
g-rotein is a combination of.whey protein andr casein in a ratio of 60:40.
. Carbohydrate sources can be any used in the art, é.g., lactose, glucose,
_ corn syrup solids, maltodexirins, suc'r‘ose, s{arch, rice syrup éolids, and the
like. Lipi_d sources can be any used in the art, e.g., vegetable oils such as -
30 | ﬁaim oil, s_oybéan"oil, palmolein, coconut oil, medium chain triglyceride oil,

high oleic sunflower oil, high oleic safflower oi‘l,:énd the like. 7
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age of two nonths. Infants with chronic di sease were excluded. 10[ 00065]
In total, 81 infants were bl ock-random zed with individual codes to
receive either 1 x 1019 colony-formng units of both Bifidobacterium

| actis Bb-12 and LGG or a microcrystalline cellulose placebo daily until
the age of 12 nonths. The daily probiotics or placebo were provided in
visual ly identical capsules, the contents of which were supplenented into
15infant forrmula (Enfam | (c), Mead Johnson Nutritionals, Evansville, IN).
The fornula was to be used as the sole infant formula _duriing this period.
Mat er nal  usqo0650pMmBswaitytin\aneaisresiaiy ayvadekledoianaiomigamesotot | cs was

at " Sohedul easegyi Ko axapienEnigas. E1TaTIe: il HEmALA Ehrtfih. 1oL 0L
was conpl et e%g?mblaéfw% e L%%?éf?@e@ Ndlfa’%ﬁfg‘én@a_‘ bhedimif®ean@an age at the

time of wit anongst the 9 i'nfants who did not conplete the
fol | ow up waEreBdbea®(dvailablarfgemiMeachahmyonah d;ompanwsitoransvile, yNi he

o, ascertai rJGhR0 A berRREStT Rl st B A RGP R agten °°
mi crobi ol 091 Galin RS RitRhedod BRIVBITR oBidtic AP peitipgdidierd by

m cr obi ol ogi SFAI n a blinded 1on. Virable counts between 1 x 109 and 1 Xx
1019 per capsietreodwef efinventidror both LGG and Bb-12. [00068] All infections

duri h d i_od : ded,.i al 30 diari . he fam |
or  the 1am | WOBRYE: cran mRBC AR Rrusbrare eSS TR A
gast 1 oi nt est Al iLAEERIGANS 1ABFbrhbR: MuBRIwAToMB/HRAdITRIEAa viilhin 67 | bi of i ¢

agents were S€parately r ] in detail. The primary outcone neasure
for ti@ st udiptesimal hridosei daiaxashpleaifdokagieriaienuirs Rraus; ifs,

doct or - di agngsed AOM .and.gastrointestinal _infect] . Lne] ce of -
recurrent (d@??f?ﬂ%“ éEd_ “%f'g%rgowﬁlauﬁrlﬁ?@e@fyib f‘é‘l(‘?t9 {(‘!"c%)?r?s'E Sﬁliﬁébﬂﬁﬁ first
year of lifey ro%héx‘%ﬂ?iéiﬁéﬁ@ I8 9RO WIRIFH fonhglame neasures. S5Early or |
recurrent -need for antibiotics were interpreted-to reflect suspected early
or recurrent [000823r | Als amalizmative to rassindant fpemyle agiinisiAfaL &g ded. :
Tynpanost ony _before, the age of, 12 I , Ler gt Jmndi cate
frequent ear Bf’ﬁo @Pfed‘??ss.tr%ﬁﬁ'gn%%t%@qyégicﬁgb%@gﬁ{%%%@g urdeg%]hat

requi {£s genghAiniaRRsd A8 supplemarindidniegeaitodhy foronula deedingr uct ur al
10damage to the ear which may occur as the result of AO\/IGQJQO?OGQ] " Al
heal t h probl 053] tH'éesﬁfa%ﬂfﬁﬁﬁﬁl?ﬁ?ﬂmn&ﬁ-Pﬁ@gf(hge?t PEPISYERE of 1ife were

i oct 1 ous. aRePrBTo R s B e e

as a possi bl ¢ pemsitest drelfedcaosmbinatianigiet of breast myfk and ifantiosasial

Study. The: dTORRAT < TR RESFUEREMBHTRATPT B RYRITARCRL PaRsoRube of

B aceRd cont PERGE ghtf b2 RiETmERI o HETHERLS KT A LSt ng

the criteri atheBifitbbzetbrizysiHiinidrichadharsridespromaling probjsitis. JodBmatitis in

nfants and Ch Ol et e aohiofia chin DS Gny pribiote kh@wnaA the art. Ina”
particular embodiment, the prebiotic is selected from the group consisting
of ga!acto;oiigosaccharide,. ihuiin, .fructo-oiigosacch,a'ride, factulose,

25 neoéugérs, and '_co}nbina’tions -thei.'eof.- | o
[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 réac;hes about one year of age.
in another embodiment of the présent invention, the Bifidobacteria Strain

30 -and ,thre' adherencé—p_ronﬁoting probiot_ié'ar'e sUppieme’nted into the diet of
| the infant from birth until the infant reaches about three years of age. '
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. detection o

(1991). Atopic sensitization was assessed by skin prick testing at the
ages of 7 and 12 nonths. The tested antigens included banana, potato,
carrot, apple, wheat, rice, mlk, egg, cod, soybean, and gliadin. The

i nfant was consi dered sensitized in case of one or nore positive reactions
at 25either tinme point [00070] To ascertain conpliance with the
intervention, fecal sanples were collected at enrollnent prior to

probi thic supplenentation and again at the age of 3 nDnths and stored at

-86C. Sanpl | abl e f f ;
35, 2P Ghod2, YA SREBAERER. S0kHPlReR) sPRERI Stk nRaE S | Yt
~diluted in W@m@ré)g{@w% s haﬁeﬁéﬂde?pr&mdtﬁwwmméﬁﬁiwe@@r the:

ut| ons were spread on Rogosa ag( (Oxoid,
Basi ngst oke abolg 1aﬁtdnd nﬂjbaoledtyefeﬂ'omgcmlt%/(célﬂ) igAngtBer ﬁﬁtﬁ’ﬁdtﬂ%@@ﬁ aTypi cal

LOG col oni es were d .and ex nies. Strain -
identity wadh @@PFP be?ﬁ%lwagakﬂﬁﬁﬁlené 5@%??%#6 %Q%TP C&I‘%e data were
expregsed as,q tﬁ%?é}%;f BréiotieR Bavadirt SoSHAR tandyilOctan Irsii mate of

t he di"stri bution he dat The conpari sons hetween the groups at

basel i ne welegnisadinhei aaeaher@emeawmﬁeww@ agPuDt i gdmipgtered day. ¢ st

Logi stic regressio used.. t taent. groups with
respect to tperyemgpg %"ﬁsﬁ%q%%w%aﬁlty ?%gggraﬁgu%n rlg@eurrent need
for anti bi ot fihigaiiBierd Yihagdhy avéeKis or FbrkAFoNTiNs frefubndeand bize

anal yses of recurrent i nféctions and antibiotic treatnent ‘were perforned

with and wi tdidoe parntplutit: dose Wil depengr fqreawaﬂe, HReR Hie m*e’toé’fﬂﬂ _
regressi on anaI erf @ order to
cont ri® for ¥ ﬁ'ﬁ\/’\g thér%g'aa%g o‘ﬁﬂ& ng fact ors The

t r eat ment gréwﬁm\g@é;é‘cpr ced to t he nodel and the ot her 15factors introduced

to the nodel were: gender, node of birth, .duration of e) C|¢]
br east f eedi r[QﬂOEB] al lttﬁjWéﬂW?h%ih%leé’%PfE%@Wtﬁ*&,gedl'd%ﬂ“g ! Wg% € athi%r nal

snoking, pet_own Pﬁ}g?o gsae[gesyag'd%tté’lrrﬂmg ﬂﬁ@é@)bf sIhQn‘iﬁé bﬁrtb%e for

entering and’P¥ S Were: probabi’l 1ty F-to-enter 0.10 and
F-to-renmove gaff.ahe effétﬁuveefeubhanaaveia@l réfant. rFm:étnamn@Te m;hmum@mcmmts 20
al so known as risk ratio (RR5, and 95% onftden erva g

Kapl atf Mei erm@Mrhﬁe‘éa'Wé’r %%%PP@B thejr cp "P'?“tr‘%‘ 'Ogcrce’ PSPy

i nfection a”%nci bifery é’rﬂﬁ’aﬂcﬁ%ﬂtﬁeaéﬂfoﬁrééiioﬁ\@ﬁtﬂéed to conpare
the treatnen groups. at a re anal yzed- using the SPSS (Version

11.5). ExanBlﬁeioBac%[a(Eiﬂam] This exanple illustrates the effects of Bb-12
o aore s RSB SH s ba B A WP o i basg! e
_probiotics apgapbas %@Cbem&-hl dbdut 1826 htine1E€ha apbiticrsmissdinrdt bF tteor y
| 20 invention, the ratio of Bb-12 to LGG can be between 5:1 and 1:5. Inyet
another embodiment of the invention, the ratio of Bb-12 to LGG can be
between about 3:1and 1:3. Ina pamcutar embodlment of the lnventron
the ratio of Bb- 12 to LGG can be about 1:1.
[00059] The probrot:c orgamsms of the present mventlon can be
25 : -prevrded asa powder in capsular form, as a component of an emulsion or
‘a paste or in-any other suitable carrier determlned by thase of skill i in the
artio be an eﬁectrve carrier for five mrcroorgamsms Powder
~-compositions centamlng probro’uc mlcroorgamsms can be prov:ded in
individual. pouches for example, for admtxmg-.wrth infant formula or early
30  foods. Capsules for example may be opened so that the contents can
| be mrxed wrth infant formuia strained foods, mllk }Luce or other foods for
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Probiotics (n= 32) Placebo (n=40)1 Boys 16 (50 % 19 (48 0/() Gest ati onal
age nean (range) 39.8 weeks (36.7 to 42.1) 39.9 weeks (35.1 to 42.3)

Bi rt hwei ght nmean (range) 3440 g (2300 to 4100) 35409 (2140 to 4580) QA der
siblings 15 (47 %9 24 (60 % Parental snoking 18 (56 % 22 (55 %

Excl usi ve breasffeeding nean (range) 1.9 weeks (0.0 to 6.0) 1.9 weeks (0.0
to 6.0) Total breastfeeding nean (range)

providing a nutritional composition fo an infant. An emulsion or paste can
also be admixed into a variety of foods. - - |
[00060] inan embodiment, the supplementation of Bfffdoilnacteria
strain and an ad herence-promoting probiotic prevents or treats the
5 occurrence of upper respiratory infection, infiuenza, croup, reSpiratory
'syncytial virus, bronchitis, bronchiolitis and/or pneumonia. In another
embodiment, the sUppierﬁen'tation of a Bifi dobacteria strain and an
" adherence-promoting problotlc prevents or treats the occurrence of AOM
[00081] A significant reduction in the incidence of early and recurrent
40 - . infections and the use of antibiotics during the first year of life was
achieved by the particular probiotic combination of the present invention.
- The effect wae most prominent With regerd to respifatory ihfections and
- AOM, the most preva!ent infection in infancy. This i is shown in Figures 1
and 2. These fi igures illustrate that probiotic supplementatlon reduced the
15 proportion of children t_hat develop a respiratory infection or AOM eplsode
during tﬁe first year of life. The present invenﬁdh was also effective in
reducing the occurrence of recurrent respiratory infections and: recurrent
AOM infections. Moreover, prob:o’ucs appeared to confer protectlon
against early infections, the importance of which culminates in the faci that
20 _ the children developing frequent infections, including AOM expenence
their first infection early. '
[00062] The following examples describe various embodlments of the
”present inventlen Other embodlments within the scope of the claims
- herein will be apparent to one skilled in the art from conaderat:on of the
_ 25 specifi cation 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 daims'which follow th'e eX’ampié‘s. Inthe examples, ali-pe‘rc_entages

are given on a weight basis unless otherwise indicated.
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2.0 nmonths (0.25 to 12.0) 2.4 nonths (0.25 to 7.5) Age at start of

I ntervention (range) 38 days (6 to 65) 35 days (2 to 59)

age at start of intervention was 38 days (range 6-65) 5in infants
receiving probiotics and 35 days in (range 2-59) in infants receiving
pl acebo. The foll owup was conpleted by 72 of the 81 (89% infants

enrolled. The nean age at the tine of wthdrawal

did not conplete the followup was 2.9 nonths (range 1.5-7.0) and

therefore only the infants who conpleted the study were included in 10t he

anal ysis. [00074] The study probi ot iEXam@ided the risk of early

respiratory
treatnment d

IPPhGSH hoie ABErasRRBRBEs 7 moteaSEhd Rlafidde BB st on ca

in detail i r’[o%#r\?th% effd@ifey raifhst Bgbpasesiacind & eehbfdifceduring the

‘First 7 Months o

Life Probiotics (n=32) Placebo (n=40) RR (95 % d)

Adj ust ed RR grosotingl proRedisi emtiey ffequenenof respirabyry nfeggons apd AOM.

5

[00064] The infants participating in the double-blind, placebo-controlied
clinical study conducted by the inventors were recruited in well-baby clinics
in Turku, Finland between September 2000 and May 2002. The sole

_inclusion criterion for the study was the need for infant formula before the

10

15

age of two months. Infants with chronic disease were exéluded.
[00065] In total, 81 infanis were block-randomized with individlual codes

to receive either 1 x 10% colony-forming units of both Bifidobacterium

lactis Bb-12 and LGG or a microcrystalline cellulose placebo daily until the

age of 12 months. The daiiy' probiotics or placebo were provided in
v:sually identical capsules, the contents of which were suppiemented into

infant formula (Enfamil®, Mead Johnson Nutritionals, Evansvnlie IN}). The

formula was to be used as the sole infant formuta during this period.

Maternal use of commer_ciaily available products containing 'probiotics was

- discouraged.

20

[00066] Clinical examination of the infants was performed at scheduled.
visits at the ages of 3, 7, and 12 months. The foliow-up was completed by

72 of the 81 (89 %) infants enrolled. The mean age at the time of

25 .

withdrawal amongst the 9 infants who did not ;ompiéte the follow-.up was
2.9 months (range 1.5 to 7.0) and, therefore, only the infants who

completed the study were mciuded in the analysis.

"[00067] To ascertain that the probiotics remained viable during storage

- microbiological analysis of-a random sample of capsules was performed

30

by microbiologist in a blinded fashion. Viable counts between 1 x 10° and-
1 x 10" per capsuie were found for both LGG and Bb-12. .
[00668] - Al '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

15

[ 00073] The nean

anongst the 9 infants who



I nfection (0.4410 1.19) (0.44 to 1.19) AOM 7(22% 20 (50% 0.34 0.31 "
(0.10 to 0.90) (0.09 to 0.85) Gastrointestinal 1(3% 6 (15% 0.19 0.19
I nf ection (0.003 to 1.64)

outcome measure for the study was the incidence of early reépiratofy
infections, doctor—dlagnosed AOM, and gastromtestznal 1nfect|ons The
incidence of recurrent (defmed as 3 or more occurrences) mfectlons ,
during the first year of life were considered secondary outcome measures.
5 Early or recurrent need for antibiotics were interpreted fo reflect suspected
early or recurrent bacterial infections, respectively, and thus recorded.

: T-ympanos’tomy béfore the age of 12 months was inferpreted to indicate
frequeht ear infeétiohs. Tympanostomy is a‘surgical procedure that
réquires general anesthesia, but may be necessary to avoid structural

10 - d’amagé to the ear which may occur as the result of AOM. o
[00069] All heaith problems in the study popuiation duﬁng the first yéar

- of life were recorded 'injdetai'i_to distinguish between symptoms of
diseases with', ihfectious and non—_ihf.ectious. étiology. Gastro-esophageal
refiux di'séase as a possible ﬁoninféctious'caﬂse of cough, Vomiﬁng, or

15 - increased fussing was-conﬁrmed or exciude‘d using a 24-hour esophageal
pH pi’obe study. The diagnosis of cow's milk allergy, a no_n—in,féctiaus |

. cause of gastrointestinal-or cutaneous symptoms---was confirmed by a
double-blind, placebo controlied cow’s milk challenge. Atoplc eczema was

. diagnosed usmg the crztena :ntreduced by Hahifin. Hamﬂn J.M. Atapfc ‘
20 Dermatitis in Infants and Children, Pediatr. Clin. Nutr. Am. 38:763-89

(1991). Atoplc sensitization was assessed by skln prick testmg at the
ages of 7 and 12 months. The tested antigens mciuded 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

o ) 25 ~ either time point. _
' [00070] " To ascertain corhpiiance with the intervention, fecal sampiés ‘
- were collected at enroliment pridr to probiofic supplementation and again
at the age of 3 months and stored at -86°C. Samples were available from
46 infants at enroliment and 45 infants at the age" of 3 months. The fecal 7
30 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, Basingstbke, UK) and incubated aerobically at
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(0.003 to 1.64) Antibiotic 10 (31% 24 (60% 0.39 0.361 Use (0.14 to
0.92) (0.11 to 0.91) [00075] During the first 7 nonths of life, 25132
(78% of infants receiving probiotics and 36/40 (90% of infants receiving
pl acebo had encountered 5at | east one episode of acute infection.
Specifically, 7/32 (22% infants receiving probiotics and 20/ 40 (50% of

I nfants receiving placebo experienced AOM Anti biotics were prescribed for
10/ 32 (31% of infants receiving probiotics and 24140 (60% of infants
receiving placebo. During the first 7 nonths of life, 22/32 (69% of

infants recejpsicng, 1S a.t' cm@eg.g L& LARNESBHErObutifidd Bha DIRA’LYE NY

pl acebo had encountere ast one episode of respiratory infection.

- Thus, probi abitractprbenthat adlonizsdeSiraisisigntityavas ykrified bygrdiyna@ge
respiratory infection and antibiotic use. The incidence of ,
gast r oi nt estGHa¥M T¢I | ons during the first 7 nonths of life was lowin

bot h groups &obﬁb’@fmﬂe gﬁtﬁ‘%r% :e%ga%%&f b€ pSarflulvitR 9ah de of Hdiarls WRAt hs of

|ife, probiotics teduced signi y the incidence of recurrent i
i nf ects ons d@R tggiveearf estimalR ofithet Histributiarf ef therdata. rldwucomparisosshown in

Table S A usted gL (RSt ko Rl dhes ARS8t NIRRT S o2,
of Medical 1ntgenvan RN @4t Negidae rEgfedsidralBRtsRswas ubbd @ compare
the treatment groups with respect to early infections and recurrent
infections and recurrent need for antibiotic treatmentduring the first 12
10 . months of life: The analyses of recurrent infections and antibiotic
treatmént were perfqrméd with and without adjustment for other relevant
factors. Stepwise regression.analyses were performed in a forward ’
manner in order to control for the relevant risk factors or confounding
factors. The treatment group was:forced to the model and the other
15 factors.introduced to the model were: gehder, made of bir’ch, duration of
exclusive br-eastfeeding', fotal duration of breastieeding, older siblings,
maternal smoking, pet ownérship and fami_iy history of allergy. The criteria
for éntering and -removing a variable were: prob'abiiit-y of F-fo-enter = 0.10
- and F-to-remove = 0.15. The results are gi\}en'in terms of relative risk,
20 also known as risk ratio (RRJ, and 5% confidence interval (C). Kaplan- -
Meiérrcurves were applied for the time without a respiratory infection and
'_f'ime without an AOM and Idg rank test was used to compare the treatmént_
groups. The data were analyzed using the SPSS (Version 11.5).
" . Example2 7 |
25 ~ [00072] This example illustrates the effects of Bb-12 and LGG on the
1—frecmency'of respiratory infections and AOM.. The baseline
:characieri'stics, shown in Table 1, Were similar in infants recei\,ring

probiotics and placebo.
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Probiotics (n=32) Placebo (n=40) RR (95 % Cl) Xdjusted RR (95% Cl) Any
I nfection 22 (69% 31 (78% 0.22 0.47 (0.05-0.98) (0.16 to 1.20)
Respiratory 9 (28% 22 (55% 0.40 |Infection

Table 1. Baseline Characteristics and History

Probiotics 7 '} Placebo
{n=32) ' o {n=40) i
Boys - 16 {50 %) 19 (48 %)
Gestational age ' 39.8 weeks 39.9 weeks
mean {range) (36.7 t0 42.1) _ (35.1 10 42.3)
Birthweight = 3440g 3540 g
- | meair{range) {2300 to 4100) (2140 to 4580)
Older siblings 15 {47 %) 24 {60 %)
Parental smoking : 18 (56 %) : 122 (85 %)
Exclusive breasffeeding 1.9 weeks 1.9 weeks -
mean {range) (0.0 t0 6.0) _ (0.0 t0 6.0)
Total breastieeding | 2.0 months - | 2.4 months
1 mean {range) (0.2510 12.0} . {0.2510'7.5)
Age at start of | 38 days _ - | 35days"
intervention {(range) {6toB5) . {2 to 59)

{00073] The mean age at start of intervention was 38 d-ays (range 6-65)
5 in infahts receiving 'prob_iotics and 35 days in (_range 2-59) in infants
receiving placebo. The foliow-up was completed by 72 of the 81 (89%)
infants énrolied. ‘The mean age at the time of Withdréwai ainbngét the @
infants who did not bompiga‘te the f-oiiow-upfwas.z.g months (ra_ngé 1.5-7.0}
and therefore only the infanis who completed tﬁe study were.inc!uded in
10 the analysis. | o . )
[00074] The study pro‘bicr)tics reduced the risk of early respiratory
infectibns and AOM as well as the need for,antibioti'c_;-treatrnent during-the

first 7 months_ of life. .'Th_e_se results are pi'esehted in detail in Table 2.
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(0.14 to 0.97) (0.16 to 1.20) AOM 4(13% 10(25% 0.47 0.50 - (0,10 to
1.58) (0.11 to 1.88) .. Antibiotic Use 10(31% 16 (40%H 0.76 0.71
(0.30 to 1.53) (0.20 to 1.74) Tynpanostony 0 (0%

Table 2. The Incidence of Infections during the First 7 Months of Life

Probiotics Placebo RR Adjusted RR

(n=32) 1 {n=40) (95 % Ch {95 % CI)
Respiratory | 22 (69%) 31 (78%) - 0.85 0:85
Infection ' (04410 1.19) | (0.44 t0 1.19)
AOM 7 (22%) - | 20 (50%) 0.34 ' 0.31

(0.10t0 0.90) | (0.09 to 0.85)

Gastrointestinai | 1 (3%) 6 (15%) 0.19 0.19
infection (0.003 to 1.64) | (0.003 to 1.64)
Antibiotic 10 (31%) . | 24 (60%) - |39 103687 a
Use . _ (0.14 10 0.82) | (0.11t0 0.91)

[00075] During the first 7 months of iife, 25/32 (78%) of infants receiving
probiotics and 36/40 (90%) of ihfants receiving-piacebo had encountered
5 at least one episode of acute infectioh. Specifically, 7/32 (22%) infants
| receiving probiotics and 20/40 (50%) of infanis receiving placebo
experienced AOM. Antibiotics were prescribed for 10/32 (31%) of infants
receiving pr_obictics and 24/40 (60%) of infants receiving placebo. During
tﬁe first 7 months of life, 22/32 (69%) of infants receiving probictics éhd
10 31/40 (78%) of infants receiving placebo had‘encéuntered at least one
| episode of respiratory infection. Thus, probi'otic supplementation '
decreased the risk for eariy AOM respiratory infection and antibiotic use.
The lncadence of gastrointestinal infections during the fi rst 7 months of lite
was low in both groups. _ o
15 [00076] In addition to effects during the first 7 months of hfe probtotlcs
" reduced sngmﬁcanﬂy the incidence of recurrent infections dunng the first

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

Adjusted for matemal aflergies
T Adjusted for maternal allergies and mode of birth

19



4 (10% 0.23 0.23 (WAto 1.91) (WAto 1.91) [00077] During the first
12 nonths of life, a total of 53/72 (74% of infants participating in the
study experienced 3 or nore infections. More specifically, 31/72 (43% of
infants suffered fromrecurrent respiratory infections and 14172 (19%
fromrecurrent AOM during this period. Mreover, 26172 (36% of infants
experienced a recurrent need for 10antibiotic treatnment. Probiotics
significantly reduced the incidence of recurrent respiratory infections

during the fi & é&%ﬁ% nfeltiosUm Sise’b gy | nfants
ety e AL Grmetige o

probi otics only 4/32 (139 experi-gaced I5three orAofe—ing e pees—of AOM
In contrast, of those i n'f"é’g‘g'cgecel : _ﬂ(Z Eg \érﬁ enced
three or nbre incidencel - s £ of

pr obi ot i cs| AEHhYELFtCE red‘?:l?c(ggf e nee oy, pe (? 1Hq(}(}’alther
to prevent Heeu |ocm A 29 )u treats: SESS, toryr@hkg t1S TMEU g gdv0nE Of {t he
infants reg Eﬁg@;ﬁé rﬁSr obi aﬂﬁc require éd g% mpano@iQy o gy i 1g) {d}gﬁzby st year
of life, wh S—the—pt € WaS | Og (b&%]TEU Oy 47 40 (109 pghs The Tnfiant s
recei ving placebo. [00075? Z()Jveral factors mere(gaqgs@q;s@)tej(ol\qqtth1tabp fi sk
of recurrem PISTRIEESCUTT 6Ng (AR TOr| @pg i bi Ot i C| bi7gat ment .
Havi ng ol de h"rﬂikgfttjlgt ed foéré o?der si bli ngg and @aoes nab) al (eray 14d) ust ed
for ol der shgLEIE R omy ~Pb{BEEd TOT (of d@%) ST bl Thgss maf €r nab 2snoki ng, |pet
owner shi p, durat i-on o¥ bxcl usi ve brleast f eedi ngi snmliared®r nalN/alid epty
siblings increased the risk for recurrent respiratory infections, the
recurgent n r ﬁﬁ;dtﬂqféo [gpggng AP, f.or
recur%.’ent mﬂ m?%@?‘l rsttigqgngﬁt ; ?:‘t(gg A fam | t‘(q hl}ss,dtﬁory of

al I ergy i ncirfantscpartieipaiing it the sty exprrienteecd pomrannlfaq:ﬁ99$ ndforenoki ng

was associ atsggcl a[‘y, 31/72 (43%) of infants suffered from recurrent respiratory

infections and 14/72 (18%) from recurrent AOM during this period.
‘Moreover, 26/72 (36%} of infants expenenced a recurrent need for
10~ antibiotic treatment. Probiotics significantly reduced the mcldence of -
" recurent respiratory infections during the first 12 months of fife.
[00078] For example, 9/32 (28%) infants receiving probiotics and 22/40
(55%) of infants receiving placebo expenenced three or more respiratory
.infections. Of the infant receiving problotlcs only 4/32 (13%) expenenced
15 three or more incidences of AOM. In contrast, of those infants receiving
placebo, 10/40 (25%) experiéncedthree or more indidences"of ACM. In
2 addition,r_theadminisﬁaﬁdn of probiotics tendéd-to reduce the need for
tympanostomy, performed either to prevent recurrent AOM or to treat
 secretory ofitis media. NOn‘e of the infants receiving probiotics feq_uired o
' 2,6 tym;jénostcimy during.tﬁé first yéar of life, whereas the procedure was
| performed on 4/40 (10%) of the infanis receiving placebo.
[b0079] . Several faciﬁors were associated with the risk of recurrent

infections and recurrent need for antibiotic freatment. Having older

+ Adjusted for older siblings and paternal allergy

§ Adjusted for older siblings- :

™ Adjusted for older siblings, maternal smoking, pet owncrshap, duration of exclusive
breastfeeding and maternal allergy —

20



Srecurrent antibiotic use. The duration of exclusive breastfeeding had an
I nverse association with recurrent antibiotic use. Pet ownership conferred
protection against recurrent infections and recurrent need for

anti biotics. Consequently, the effect of probiotic supplenentation on the
risk of recurrent infections during the first 12 nonths of life was

adj usted for 10these factors. [00080] Gastro-esophageal reflux di sease was
di agnosed in 1132 (3% infants receiving probiotics and 3/40 (8% infants
receiving placebo. None of the 32 infants receiving probiotics had cow s
mi |k al | er ggiblings onpeasat the delelorreopment eapiatay dnfecignl thedBeurrent al |

/ 9 f
O 32 L LT e, AR G bE Rt e R oAl o 1
sensiti zati gy H@%hé’ﬁis%qtzerﬁohﬂn@éﬁﬁe( @&amWa&&&yrcﬁ%@ievgwc%mdombcs and

3/40 (8% in S receiving placebo. None of thé probiotic-suppienented
infants in tiblke foit redyrenpiafécinredand matems smajdrg weisrassociated Withf ect i ons

of Lok ot srestotitengpicdasnat breaaet §f ShoiRaRe et o R hRE N 07"

mont hs of thakRtrrehh SRALIOES UskS FHtOWHASRAIM Sshiefiedabl e 4.
Tabl e 4. Th?a'{\%é%télsgééﬁmgﬁ/g‘h Fecar ‘Recovery of LGG at 3 I\/birilb: hs of Age -and

the Ri sk of proteetion aganr@bramgrentenfacingns Anfoecudent need éor guiibieticse (n =

t2 g) 1!\2%? i Vﬁéé{%egHen’zly, e(f%c{ 09 ob18§ g! u%@%&éﬂoﬁ? %Q'\ tplé r{sﬁ%‘r@ 0.68 (0.19

In
recurrent infections during the first 12 months of life was adjusted for

10 these factors. _
[00080] = Gastro-esophageal reflux disease was diagnosed in 1/32 (3%)
infants receiving probto’ucs and 3/40 (8% infants receivmg placebo. None
of the 32 infants receiving probiotics had cow's milk allergy as compared
, to 3/40 (8%) infants receiving: piacebc. in all, 4/32 (13%) infants receiving
15 p-robiotics and 8/40 (20%)‘infants"receiving placebo suffered from atopic
) eczema during the fi rst yéar of life. Afopic sensitization was detected in
2."32 (6%) infants receiving probiotics and 3/40 (8%) infants recef\fmg
i placebo None of the probmhc—suppiemented infants in the study
: experlenced more than 2 gastromtestmal infections during the study
20 penod : ‘
[00081] The relationship between feca! 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 Tabie 4.
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p= 0.31 AOVI 4(179% 10(45% 0.30 (0.06 to 1.13) p= 0.057 Antibiotic
Use 7 (30% 12 (55% 0.46 (0.12 to 1.27) p= 0.14 Recurrent 1(4% 2(9%
0.47 (0.01 to 6.95) Respiratory

Table 4. The Relationship of Fecal Recovery of LGG at 3 Months of

Age and the Risk of Infections During the First 7 Months of Life
' ' : i

Positive Negative 'RR ]
_ {n=23) (n=22) {(85% Cb)
Respiratory 15 (65%) 18 {82%) 0.68(0.19 10 1.21)
infection p=0.31
AOM 4 (17%) 10 (45%) 0.30 (0.06 to 1.13)
, 1 p=04057
- Antibiotic Use 7 (30%) 12 {55%) - | 0.46 (8.12 to 1.27)
] ‘ p=014
Recurrent - 1 {4%) -1 2{8%) 0.47 (0.01106.95)
| Respiratory S ' p =061
'| infections ' '
Recurrent AOM 0 (0%} 2 (8%) .0.38 (N/A to 5.05)
' ' L p=0.23
Recurrent | 0{0%) 5 {23%) - | 012 (NJA to 0.94)
Antibiotic Use . ‘ | p=0.022
-5 [00082] Prior to probiotic supplementation, LGG was recovered in the

feces of 12/46 infants, 8/28 (29%) in the probiotics group and 4/18 (22%)
" in the placebo group. . Pre-intervention presence of LGG in feces was not
associated with the incidence of infections in générai, respiratory
infections; AOM or 'gastroin’tesﬁnai infections, nor was there an impact on
10 ©  antibiotic use at any age. At 3 months of age, i.e. after a minimum of 1
| “month of probiotic supplementation, L GG was recovered in 21/28 (75%)
of infants receiving probiotics and 2/17 (12%) of infants rebeiving placebo,
p<0.0001. Furthermore, the presence of LGG in feces at this time wés
_  associated with a reduced risk of having ehcoUntere‘d at least one epiéo'dé
15 of AOM by the age of 7 months; 4/23 (17%) and 10/22 (4,5%‘) inféhts
positive and —neg'ativ_e-for LGG, respectively. The prés,ence 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
- négative for LGG, respectfully, and recurré_nt need for antibiotics: 0/23
20 (0%) and 5/22 (23%) in infants positive and negative for LGG,
respectively, by the age of 7 months. ' g
[00083] Al references cited in this specification, including without

limitation, all papers, publications, paients, pétent appiicatiéns,
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p= 0.61 Infections Recurrent AOMO (0% 2 (9% 0.38 (NAto 5.05) - p=
023 Recurrent 0 (0% 5 (23% 0.12 (NNAto 0.94) Antibiotic Use p= 0.022
[ 00082] Prior to probiotic supplenentation, LOG was recovered in the feces
of 12/46 infants, 8/ 28 (29% in the probiotics group and 4/18 (22% in the
pl acebo group. Pre-intervention presence of LOGin feces was not
associated with the incidence of infections in general, respiratory
infections, AOM or gastrointestinal infections, nor was there an inpact on

presentafions, texts., reports, ménuscripts, brochures, books, internet
postings, journal articles; periodicals, and the like, are hereby incorporated
by reference into this specification in their entireties. The discussion of the
references herein is intended merely to summarize the assertions made
5 by their authors and no admission is made that any reference constitutes
prior art. Applicants reserve the right to challenge the accuracy and
pertinence of the cited references A |
[00084] These and other modifications and variations {o the present
invention may be practiced by those of ordinary skill in the art, without
10 depérﬁng from the spirit and scope of the preserit invention, which is more
particularly set forth in ihe ép'pend'ed‘ claims. In addition, it should be
understood that aspecis of the various em’bo‘dimenis may be interéhanged
in whole or in part. ?uﬁ:hermore, those of ordinary skill in the art wili
appreciate thét the foregoing -desci‘ipﬁon is by way of éxample oniy, and is
15 not.intended fo fimit the %h-v'e-nﬁori éo- further described in such appended
o claims. Therefore, the spirit and scope of the appended claims should ndt

be fimited to the description of the preferred versions contained therein.
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10antibiotic use at any age. At 3 nonths of age, i.e. after a mninumof 1
nont h of probiotic supplenmentation, LOG was recovered in 21/28 (75% of
infants receiving probiotics and 2/17 (12% of infants receiving placebo,
p<0. 0001. Furthernore, the presence of LOGin feces at this tine was
associated wth a reduced risk of having encountered at | east one episode
150f AOM by the age of 7 nonths; 4123 (17% and 10/22 (45% infants
positive and negative for LG5 respectively. The presence of LOGin feces
at 3 noGtAMSBf age was al so indicative of protection against recurrent
infections: 2123 (9% and 10/22 (45% in infants positive and negative for
LOG respectfully, and recurrent need for antibiotics: 0/23 20(0% and
5/22 (23% in infants positive and negative for LOG respectively, by the
age of T ﬁcmwtrﬁgr}alfqyw@@spompnISIW%remmé%émefﬁfﬂ@&hiqsamcpﬁﬁ%sspeci fication,
including without |imtation, all papers, publications, patents, patent
appl i cati ons2 iPighpEfgbnt ati ons, texts, reports, manuscripts, brochures,
books, internet postings, journal articles, perjodicals, and the lLike, are
her eby. | ncor BRI FUPUrLIEE e @rgUR FRSiRR el Wiy piEl. Foeci Grsein
entireties. The discussion of the references herein is intended nerely to
sumr&ri'%”@teﬂmé"’%f?%@ﬁ'i’:}j‘% SIVAg Broged'i'/a'?cﬁ‘é‘?r‘?b"é%‘toﬂﬁ SHd no adnission is nade

h f 151 | i 1. | i can .gh
chal | onge' ¢ MR aovaEy oahe e P sert ERo Pk B AR B it *°
Th d oth dificati . vari af i | ti
be. practi cod By TRE BoaR ) EHET Y bo bR et e s B Cpar (g

fromthe spirit and scope of the present invention, which is nore
particularly set forth in the appended clains. In addition, it should be
undgy st 9o it - M7 1V@hd QO GEQ é%ﬁy t28eldIbeishpaged i n
whol e o? ?ﬁg@%b?ﬁégﬁﬁ%ﬁggﬂgkﬂﬁ1tﬁé§§“§?§@$§?nar&kﬁii aine.the art wll
appr eci regoi ng description is by way of exanple only, and
is 15n0 cﬁﬁ%@ﬁ%égﬁﬁgg?init the invention so further described in such
appended cl ains. Therefore, the spirit and scope of the appended clains
should not be limted to the description of the preferred versions

cont ai ngdridgiBidhal fofrhdth M Iaims AoPpivitidréiR B prbRinBYufbe i€ prEBEA S Blevanofi nf ant
formul a which conprises: a lipid or fat; a proteln source sel ected

from t hahduk PePasNsg pbid 1100 1@kl Whey protein, casein, casein protein, nonfat
m | k, hydrolyzed protein and conbi nati ons thereof; one or nore

Bi f jglobact eri um speci es whi ch conprises Bifidobacteriumlactis Bb-12; and
one or nore bacterial species which conprises Lactobacillus rhamosus GG
102. The vk rithiicnablorrhas Bty afe &liee preteding @laimhe) whiein fhpirebpiratofainféction
present at a | evel of about 3 to

is selected from the group consisting of upper respiratory infection, influenza, croup, respiratory

syncytial virus, bronchitis, bronchiolitis and pneumonia.

20 5. The nutritional formula of any one of the preceding Claims, wherein the amount of the one or
more bacterial species which comprises Lactobacifius rhamnosus GG and the one or more

Bifidobacterium species administered is between 10° and 10" ¢fu per day.

6. The nutritional formula of any one of Claims 1 to 4, wherein the amount of the one or more
25  bacterial species which comprises Lacfobacilfus rhamnosus GG and the one or more

Bifidobacterium species administered is between 10° and 10° ¢fu per day.
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about 7g per 100 kcal. 3. The nutritional fornmula of Clains 1 or 2,
wherein the protein source is present at a |level of about 1 to about 5g
per 100 kcal. 15 4. The nutritional fornula of any one of the preceding
Clainms, wherein the respiratory infection is selected fromthe group

consi sting of upper respiratory infection, influenza, croup, respiratory
syncytial virus, bronchitis, bronchiolitis and pneunonia. 205. The
nutritional formula of any one of the preceding Cains, wherein the anount
of t he Bdnéheonutritinng! foraule of any ansed ithespraprding Claimsy wherein the rasload the ane or
rhammosus GG and the one or nore Bifidobacterium species admnistered is
bet weenmeBBifgabasiriug spegies anthiie one opmomnniadiiiel srerieh MhichGPMRIEESof any one
of Claims 1 to 4, wherein the anmount of the one or nore 25 bacteri al

speci esLadherileniamness G@ds beween pbaut PHAREYs GG and the one or nore

Bi fi dobacteri um speci es adm ni stered is between 106 and 106 cfu per day.

7. The nutritional formula of any one of the preceding Cains, wherein the
ratio of the one or, nore Bifidob erl peci es .and .t one or nore
bacter 61 MEyedilr e et Shaie JRaB Ve b 808 R BB veen
about . The nutritional fornula of an i [to
wher ei nB%?fg’aFfﬁf’f”ﬂ SBFC'??@ %Ws O6F °hBIPE® 'l%i?cft?r%B%e&eérwrlﬁ%y%oﬁggﬁ%ssmﬁ%agﬁ‘és one
or nore bacterl %ﬁ es Mht981 HQ es Lactobacillus rhamosus GG is
bet weer"2BBEUSHE 15 BHEeT Fpu ‘nutritional formula of any one of
Clains 1 to 6, wherein the ratio of the one or nore 10 Bifidobacterium
species and the one or nore bacterial species which conprises

Lact Obaé” +|’l| ur?utl.l;tt])?.ant ﬁ#ﬂﬁa Sﬁlyovu%bo(?'&air}'lsji fob wﬂ&em%@fﬁhg th %ﬁé OT’ @HH‘” a,

conprisi'ng an i n R conpri ses protein:

SO e r sein

or ol 5 néfﬁ%on%%?“% P LhPE el E?t?%%@ﬂ%%%%%ﬁ%%@%ﬁ%%?ﬁ“”ﬁﬁe or

nmore Bif, gmg iUBsPegi es; and one or nore adherence-pronoting

probiotic 011. e nutritional fornula of aim10, wherein the lipid or

fat is present at a |level of about 3 to about 7g per 100 kcal. 12. The

nutritional fornula of Cains 10 or 11, wherein the protein source is
presenti@ta authﬁ%@l fo‘%u!ﬁb&r'l’épn%mfg%namﬁttfoﬁ&zlﬁ’%tcﬂrQmeﬁébls 25 13. The

- nutritional forrmula of any one of Clains 10 to 12, wherein the respiratory

infection i s fdecked fromthe group consisting of upper respiratory

i nfection, influenza, croup, respiratory syncytial virus, bronchitis,

br orschi ol i t i Bprafith gnettEEMaled from the group consisting of whey protein, casein, casein

protein, nonfat milk, hydrolyzed protein and combinations thereof;
~ one or more Bifidobacterium species; and

onhe or more adherence-promoting probiotic.

20  11. The nutritional formuia of Claim 10, wherein the lipid or fat is present at a level of about 3 to

about 7g per 100 kcal.
12. The nutritional formula of Claims 10 or 11, wherein the protein source is present at a level

of about 1 to about 5g per 100 kcal.

25
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514. The nutritional formula of any one of Clains 10 to 13, wherein the
anount of the one or nore bacterial species which conprises the one or
nore adherence-pronoting probiotic and the one or nore Bitidobacterium
species adm nistered is between 106 and 1011 cfu per day. 15. The
nutritional formula of any one of Clains 10 to 13, wherein the anmount of
the one or 10nore bacterial species which conprises the one or nore
adherence-pronoting probiotic and the one or nore Bifidobacterium species
adni ni si&r €tk ngritpseliesnula obanymneldElaima 1949 13 axherein the respvatany tinfeetion ital
formula of any one of Clainms 10 to 13, wherein the ratio of the one or
nor e Bi seledehisens thagroupeensisting atiunnee reshisatery infeptionalafieanan.caoT: repireiaty
probiotic is between about 155:1 and 1:5. ~17. The nutritional fornula of
any oneSWytEl diryss bropchits, boncijelliseand RMgEMPRIRi 0 of the one or nore :
Bi fi dobacteri um speci es and one or nore adherence-pronoting probiotic is
bet ween about 10:1 and 1:10. 20 18. The nutritional formula of any one of

d ai 0 to 13, wherei tgerati f t one qQr nore Bifidobacterium
Spad s Tartie HAAAHEL B s PE e TS 1B 40 LT AeRTbe ardn & TR H o5 1.
19. The nutritiopal formula of any one of d ai 10 to 18 wherein the one
or or STHHARELSEEE SRGT COg PR T BONE O BV S BEnE PLasae IO AsHIEs s
G one or more Bifidobacterium species administered is between 10° and 10" cfu per day.

15. The nutritional formula of any one of Claims 10 to 13, wherein the amount of the one or
10 more bacterial species which comprises the one or more adherence-promoting probiotic and the

one or more Bifidobacterium species administered is between 10° and 10° cfu per day

16. The nutritional formula of any one of Claims 10 to 13, wherein the ratio of the one or more
Bifidobacterium species and the one or more adherence-promoting probiotic is between about

15 5:1and 1:5.

17. The nutritional formula of any one of Clainﬁs 10 {o 13, wherein the ratio of the one or more
Bifidobacterium species and one or more adherence-promoting probiotic is between about 10:1
and 1:10.

20
18. The nutritional formula of any one of Claims 10 o 13, wherein the ratio of the one or more

Bifidobacterium species and the one or more adherence-promoting probiotic is about 1:1.

19. The nutritional formula of any one of Claims 10 f{o 18, wherein the one or more adherence-

25  promoting probiotic comprises Lactobacilfus rhamnosus GG.
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