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Cow's nt i lk  a l lergy (CMA) is acommon cause of  i l lness in infants [1] ,  and
the severity of symptonrs varies widely, according to the patient's age and the
disease presentation. Many infants may experience only mild symptoms. but
others may exhibit l i fe-threatening manifèstations (anaphylactic shock) after
ingesting a nrinute amount of CM. The natural history of CMA is variable, and
the phenotypic expression of  symptoms usual ly changes with age. In many
infants syniptoms disappear completely, whereas in others the disease persists
for l i fè, and. in addition. other atopic diseases rnay occur in a high proportion of
children previously affècted by CMA.

It has recently been estimated, by :r prospectìve study performecl in a cohort
of  1,749 newborns, that  2a/c of  chi ldren suff 'er  f rom CMA t2l .A numberof pre-
vious studies showed that the prognosis of CMA is excellent with up to 807a of
the infants acquirin-u the tolerance in the fìrst year of l i f-e [2]. However, another
study perfbrmed with more deflnite diagnostic criteria reported a less optimistic
outcome [3] .  In addi t ion,  a qui te high proport ion of  intants (80%) with CMA
developed other atopic diseases before puberty, thus stressin_s that CMA is a
hallmark of the atopic constitution. We have shown that J3o/o of infants with _eas-
trointestinal symptoms due to CMA, tollowed up to 14 years, experienced other
atopic diseases and 347c developed asthma [4]. These fìgures are in agreemenr
with another recent follow-up studv, which indicates the same prevalence of
asthma in chi ldren with CMA [3] .  The atopic status of  these infants plays an
important role for sensitization to other foods and inhalant allergens, thus modu-
latin_g the onset and the severity of other atopic diseases [4].

Positive family history for atopic disease in parents and/or siblings has been
reported in 40-807o of children with CMA. Host et al. [2] reported a double



parcntr l  atopic herc 'd i ty in 23ctL of  the chi lc l ren rv i th CMA in compitr ison to 3 ,q i

of  the chi lc l ren in the control  group. A nunrber of  exper i rnental  and cl in ical  c late

irrc l icate that  ear ly exposurc to CM is a r isk f i tc tor tbr  CIVIA t2--51. I t  has been

shown by a recent prospect ive stucly on a large populat ion of  newborns that the

babics fLrl ly breast-fèd wlio deve lopeci Ci'vlA. reccivccl sonte CM formulae in the

nursery  [5  l .

Primary Prevention

Primary and secondary prevent ion is ant igen speci f ic ,  therefore avoidance

of Clvf  prote ins is the prerequis i te for  prevent ion of  CMA. Due to the pecul iar i ty

of  the atopic st i ì tLrs,  even minute amount of  CNI proteins nlay provoke sensi t iza-

t ion in not already sensi t izecl  babies or t r iguer syrnptoms in babies wi t l t  CMA.

D iettrt'y MI ausut'cs duri n g P re gncuu'v

According to several observations, prenettal sensitization to tood antigens

may occur. IgE antibodies to CM and soy proteins have been detectecl in both

amniotic t luid anci cord blood in a few cases [61. In order to reciuce tl-re risk of

sensitization to tood antigens, it has been suggested that the intake of Clvl, eg-qs,

peanuts ancl f ish be reduced during the last trimester of gestation. Horvever, two

recent ranclomized stLrdies clid not show iÌny preventive effect of clietary manipu-

lat ion c lur ing pregnancy [7,  81.

Dieturt' Ìvleusures Enrlt' in Lif'c

Since the pioneer ing study of  Grulee and Sancl forc l  [9] .  which shor,vecl  that

atopic dermat i t is  (AD) was 7 t imes more frecluent in bott le- fèd babies than in

breast- fèd babies,  and the ear ly studies by Glaser and Johnstone I l0 l  anct  John-

stone and Dutton I l ìon the use of  soy formulae forthe prevent ion of  atopic dis-

ease, a large debate occurrecl on the influence of early feeding in tl-re develop-

ment of CVIA and of other atopic diseases. Forty years followin,s the study by

Grulee and Sandfbrd [9] ,  Matthew et al .  [2]  conducted a prospect ive study on

the clevelopment of  AD in infants of  atopic parents who were ei ther subjected to

an al lergen-avoidance regimen frorn bir th to 6 months or were managed conven-

tionally. The dietary measures included breast-feedin-e for 6 months and soy for-

mula when breast-feeding was not sr-rff icient. The group on the aller-een-avoid-

ance re_gimen had less AD at 6 months and I year than did the control group

(p = 0.017).  We have studied 174 high-r isk babies fo l lowed up to 52 n.ronths i l31.
At  the  las t  to l low-up (52  months) ,  on ly  I  ch i ld  (0 .5Vc)  had AD and 2  ( l%)  had

symptoms due to CMA. In a randor l ized prospect ive study on preterm infants by

Lucas et  a l .  [141. i t  was shown that only babies wi th a fami ly history of  atopy

Propl . r r , ìur is  of  Corv 's Mi lk  Al lergy , l t



wlrt l  receivecl  a prcternl  t ì t rnrLr la f t r ther than hLrrr tar t  rn i lk  had a s isni f icant lV
srea ter  r i sk  o f  dcve lop ing  AD by  lg  n tc tn ths .  S t range ly  enough.  bab ies  w, i th  a
negat ivc f i t l l l i ly  h istorv t lad s igni l ' icant ly lcss AD arrc l  fegr i  and drug rc.ct i .ns i f
thcv r ' r 'crc in i t ia l l ,v  tèd t l tc preternr forrrrul l r  , rv i th a high prgrein content t6a'  a
stat tc l l t rc l  fb l 'n lLr la wi th a Io ' , t 'erprotein contenr {151. Tl i is  c lata inc1icates tSut car lv
cl iet  may inf luence the onset of  a l ler-s ic c l iseasc in preterrn babies.  A strong inter-
I tct iot l  between cl iet  ancl  senet ic propensi tv to xtr)py inf luences the respopsc to
ear ly  d ie t  [15 ] .  As  s r rqses ted  bv  S igLr rs  e t  a l .  I l ( r l .  the  exc lus ion  o iCNI .  egss  anc l
f ish dur ing the f i rst  3 months of  lactat ion,  'uvi th sr-rpplementat ion of  a casei '
extensively h1'drol .v 'sate forntnla (eHF).  was associatecl  wi t l - r  a stat ist ical ly s igni f -
icant redLrct ion in both the prevalence anci  the sever i ty of  AD at the age of  3 ancl
6 months.  and a s igni f icant lor i , 'er  cuntulat ive pre valence of  atopic c l isease at  the
age of  4 years.  Nloreolcr ,  Zeiger et  a l .  i l71 have shorvn. by a prospect ive ran-
dor l ized st l tc lv.  that  t l re avoic lance ol 'CVI.  eggs. f ish ancl  pei1nuts c lur ing the f i rst
6 nlot l ths of  lactat ior t .  rv i th the supplententat ion of  a casein eHF. s igni f icant ly
recìuced the prevalence of ,{D and toocl allergy at the age ol l ancl ? years. Nev-
ertheless.  these authors dic i  not  observe cl i f f 'erences in the prevalence of  atopic
disease at the age of ' l  1'ears. These stuc-lies, t l-rerefbre. susgest that the avoiclance
of al lergenic fbods in the nursing mother 's c l iet  such as CM. e_{e,  f ish ancl
peanLlts clLrring the breast-teedin,s periocl shoulcl be consiclerecl in order to pre-
vent sensi t izat ion v ia breast rni lk in hi_sh-r isk babies.  In aclc l i t ion to breast_fèed_
ing. the use of  eHF is reconlmencled for the prevent iop 6f  CN1A. owin,u to t l re i r
redLrcecl  a l lergenic i ty in v i t ro ancl  in v ivo [8J.  In high-r isk babies.  ear ly rnani fès-
tatiott of atopy, especially' AD. nral' be recjucecl b,rr thc use of eHF, such as i.
breast- tèeci i r rg chi lc l ren.  Halken et  a l .  i lg lc lernonstratccl  t l rat  tèecl i 'g breasr mi lk.
or r l r - t  eHF or an tr l t raf i l t ratc 'd whey HF. conrbinecl  wi t6 avoic lance of  sol ic l  foocl
c lur in-e the f i rst  6 rnorths of  l i fè in high-r isk inf i rnts.s isni f icantry recrucecl  the
cunlulat ive incidence of  CN{A dur ing the f i rst  l8 months of  l i f .e.  Supplernenta-
tion of breast-fèecling r,vith a so1,-basecl protein hyclrolyslte. in lss.ciatron with a
nl t tnber of  environrr tental  measLlres,  s igni f icant ly reclLrcecl  AD at the agc of  l2
mont l ]s of  l i t 'e t20i .  A prevent ive ef lèct  of  part ia l ly  hyclrolysare fbrmulae (pHF)
on CMA has been supportecl .  but  not proven. bv several  stucl ies in high-r isk
infants.  pHF rnair  possibly be ef tèct ive in al lergy prevent ion,  but the resLr l ts of
several str-rdies. at the ntotttent. cannot be consiclcrecl clefinit ive. The clesign
shortcomings inclLrcl ing inexact def in i t ions of  c l isease. lack of  immu.olo_eical
documentat ion'  i incl  otnission of  double-bl inc1, placebo-control lect  fbocl  chal-
lenge, rencl  i t  impossible to reconrmencl  pHF fbr t l re prevent ion of  CMA, at  the
moment [18] .  In addi t ion.  i t  is  very di t f icul t  to asree with a def in i t ion of  .hypo-
allergenic' for i-ì procluct 'uvhich trig-rcrs symptoltis in aboLrt 5g7c of chilclren
with CMA and which contains s isni f icant amoLrnts of  intact  CVt proteins I lg.2r -231.
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Secondary Prevent ion

Thc rcpl lcel l lc l l t  of 'CVI ' ,v i th a C\f  sLrbst i tutc s l tor-r l r l  not  provokc thc rccgr-
[ct ]ce t l l 'svmptt lms i t l  c [ r i lc l l 'cn lv i th C--N, l ; \ .  Thcre are now lrvai lablc a wir lc v l r r i -
e t 1 ' o t ' r n i l k  s L r b s t i t L r t c s .  i n c l L r t l i r ì g  s ( ) \ ' - p n t t c i n  f ì r r r l L r l u c .  u p i l  c l l p  t ì - , r r r  e . s e i ' .
rv l tcr , ' .  soy'ar lc l  bccf  col lagcn. NLrtr i t ionul  aclccluacv anr l  a l lcrgepic i ty.  as r .vel l  as
t l le ct lst  i tncl  t l te t l ts tc t t f  thesc f ì r r rnLr l le.  shoulc l  be t lken into account in t l te
cho ice  o f  a  CN, I  sLrbs t i tL t tc  ( tab le  l ) .  S ince  sov  f r t rn ru lue  have l rcen  ava i lab le  to r
over 30 veîrs.  scvcral  I t l t rg- tcrm str-rc l ies of  the i r  use in in l 'ants wi th CVIA h.ve
tlelrlonstratccl t lt lrmal grovi, ' th altd cleveloprnent 12.1ì. On t6e contrary. rcccnt
st t rc l ies hl tvc shou'n that  HF tèect ing incluces abnormal i t ics in sonle nLrtr i t ional
paramttel 's  (e.g.  atr i ino acic l  prof i le,  n i t rogcn bloocl  urea. calc ium. phosphorus
retent ion ancl  ubsorpt ion).

Al though al l  these l 'ormLrlae arc in r ,v ic le c l in icul  usagc fbr CN{A. thcv are
cach capl tb lc <l f  i r lc lLrc ins al lergic s) 'n lptoms to a varving clcgree- ( tablc 2).  I t  has
beerr  dcntonstr i l tecl .  fbr  example,  that  soy tbrrnulae can i r rc luce al lergic react io 's
in CÌVIA int ì rnts wi th a prevale 'nce ran-uing fronr 5 to l } r ,b .25j .  Casein eHF.
tvhich have been in use for over :10 vears fbr infìrnts with clef-ects in protein
digest ion ancl  wi th CVIA. are -seneral lv wel l  to leratecl .  as wel l  as whev protc in
eHF. introcltrcecl nlore recently. Fkrwever. in a fèrv cases e ven these proclLrcts can
tr i -uger al lergic syntptoms l l t l .23l .  In a recent str . rc ly t23l  i t  has been sl town t6at
pHFcan rcsul t  in al lergic react ion.s in50c/c of  int ì rnts wi th CMA. ancl  serum I_sE-
speci f ic  ant ibot l ies can be dentonstrated in such inf ì rnts wSereas casein or whey
eHF indLrcecl  syrnptorns in 2120 ( l \c/a) ancl  2/15 (13%,) respect ively.  1soy t i r r 'u la
t l ic l  r rot  g ive relct ions.  ÌVIore recent lv.  an infant fornrula conjposecl  of  incl iv ic lual
arnino acir ls,  fat .  carbohyclr l te,  nr inerals,  ancr v i tanr ins (Neocatc) has bccn rvel l
to leratecl  by pat ients wi th hypersensi t iv i ty to rnul t ip le inf ìur t  lbrmul le [2ó] .

NIeat-basecl  fbrmtr lae (e.g.  larnb, chicken, turkey).  f rgm conrmcrcial  arrc l
l lot l re-macle sources l tave also becn usecl  in the t reatntent of  CMA in in lants r .v i th
varyinu ciegrees of  success f4ì .  These formulae have the aclc lecl  aclvantages of
low cost at tc l  goocl  taste.  Al though i t  is  wel l  known trom a number 9f  stucl ies t6at
sor l t 's  rn i lk  is not a sLr i table CM subst i tute in chi lc l ren wi th CMA clue ro the hish
t legrce of  cross-t 'eact iv i ty between goat and CNI proteins.  recent ly _uoat 's r ' i lk
f 'orrlrLtlae have been clevelopcd ancl markecl fbr f 'cecling children with CMA. We
Itave sl tor , r 'n that  a lmost l00Vo of 'chi lc l ren wi th conf i rmecl  CMA I tave posi t ive
chal lenge with goat 's mi lk.  Companies provic l ins soat 's mi lk t 'ormulae shoul i l  be
ellcollr lìgecl to mark sLrch products which are c-hngerous tor chilclren witS CNIr\.
or i.tt least a wurning should be labellecl on the can.

I t i  cot ' tc lLts ion.  CN'[r \  is  r tot  a t ransient c i iscase as previously c la inrecl .  a lmost
- ì0 ' ì l  of  school  chi lc l rcn previoLrsly af fcctecl  b1,CN,, l . \ .  st i l l  have CVIA. I ìespira_
torr"  a l lc-rgic c l isease clevelops in a hi-qh proport ion of  surch a pop' lat ion,  even
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Tuhlc / .  Ideal C\l  substi tute for primary ancl seconclarv
preve ntion of CNI.\

Nut r i t i ona l  l v  adcqua te

P lcasan t  tas te

Low cost

Eas i l y  ava i l ab le

No t  a l l e rgen ic

f  no Cì\ ,1 proteins.  even in nr inute i ìmounts

I  No pept ic les r .v, i th a l lergenic epi topes

Tahle J.  Character is t ics of  the formulae (avai lable on the
market) fbr primary antl secondary prevention of CN,f A

Sov eHF PHF

Immunogenicity
( sensi tizin_e property )
Al lergenicity
(tr i_eger symproms)
CM proteins
Reactive epitopes
Nutri  t ional adequacl, '
Pleasant taste
Low cost

+
'l+

f

+

+

+ + +

+ +
+ + +
,I

+
+

eHF = Extensivelv hydrolysate; pHF = part ial ly hyclro_
lvsate.

when the children can ingest milk with impunity. The ideal formula for primary
and secondary prevention of CMA should not contain any CM proteins, even in
minute amounts,  because of  the pecul iar i ty of  the atopic status,  sensi t izat ion and
symptoms are usually trie-uered even by a small quantity of the relevant allersen.

References

Businco L.  Bel lant i  J :  Food al lergy in chi lc lhoocl .  Hypersensi t iv i ty  to cow's mi lk a l lercens.  Cl in
Exp Al lergl ; '  I  991:13:-18 I  - . lU_1.
Host A. Halken S: A prospective stucly of cow's rnilk aller,uy in Danish infants tluring the first 3
years of  l i fe.  Cl in ic l l  course in re lat ion to c l in ical  and inrmunolo-eical  type of  h i ,persensì t ivr tv reac-
t ion.  Al ler-sv I  990: l -5 :5 t ì7 -  596.

B us inco/Falconieri/Giamp ietro/B runo 1 A

-11+



. ì  [ : ' . g g l c s t t l n  l ' , \ :  [ ) t t l s p c c t i v c  s t u < l i c s  i n  t l ì c  n l r t u r l l  h i s t o r v  o t  l ì r o c l  u l l c r , : r ' . , . \ n l t , . \ l l c r s l .  l t ) X 7 : - 5 ( ] :
I  

- t r  
I  r i l .

-1  [ ]us i r l c t l  L .  [ Jcn i r rcor i  ] i .  Cantur r i  ; \ . - faccon i  I - .  P icar lzz i  . \ :  Chron ic  c i ia r rhca  t lue  to  c r l r r , ' s  rn i l k
l r l l t rq r ' :  , \  - l -  to  l0 - , l cu l  l ì r l l o rv ,u l - r  s t r r r l r . .  , . \n r r  , \ l l c rgy  l ( )S- i ; - i .5 ;g - | - | - ; i17 .

- r  I l t l s t  ' \ .  I l u s b y  S ,  ( ) s t c r b a l l e  ( ) :  l \  p l o s p c c t i v c  : t u t l v  t l l c r l r v ' s  r r r i l k  l l l c r s v  i n  c x c l u s i v e  l v  b r . c a s t - l ' c r l
i n l l n t s .  r \ c t u  [ ) a c d i l t r  S c u n t l  | ( ) f ì l J : 7 7 : 6 6 - l  - 6 7 ( ) .

( l  R t r s i r r c o  [ - .  N l a r c h c t t i  F .  P c l l c g r i n i  G .  P c r l r n i  R :  I ] r c d i c t i v c  v u l u c  o f  c o r r l  t r l o o r l  I g [ -  l c v c l s  i r r  
. a t -

r i sk '  t l cu ' l ro rn  bu t r ies  un t l  in l ' l uc r rcc  o l ' t r ,pe  o f  tccc l ing .  C l in  . - \ l l c rg ,v  l ( )BJ : l i : -50 i - - j0 l . t .
7  l r l r l t l t - \ l i tgnuss( ) t t  K .  K jc l l r l l u r  N- lNJ :  Dcr ,c loprnc 'n t  o f  u top ic  c l i scusc  in  bub ics  yu ,h< lsc  1 l ( ) thers

r "c rc  rcce iv i r lg  exc l t rs io r r  d ic t  dur ing  pregr . ìanc \ '  -  r \  ranc lo l r r i zcd  s tu t l v ' .  J , , \ l l c r t t \ ,  C l in  I r r r rnun6 l
l ( ) X 7 : S ( ) : X ( r X  - X 7 - ì

3  L i l . ia  G.  I )a t t t l i t c t rs  A .  Fo t rc r t rc l  T .  Gru l t ' -Lonncv ig  V .  J< lhanssor r  SCO.  Onran t l :  E f l cc r  o l  rna tc rna l
t l i c t  t l t r r i r rg  l t t te  p rL 'qn i . t r ì cy  unc l  lac ta t ion  on  îhc  c lcvc loprnent  o t 'a top ic  c l i scesc  in  in l ì rn ts  o f  l f ì
r t r o r t t l ' r s  o t ' a s e  -  I n  v i v o  r e s u l r s .  C l i n  E x p  A l t e r g y  l ( ) f J 9 :  l 9 : , 1 7 J - - 1 7 9 .

9  Cr t r lec  CG,  S l rn t l t ì r rc l  HN:  J 'hc  in t lucncc  ( , ;  l ì r cas t  anc l  a r t i f i c ia l  f ccc l ins  on  in fan t i le  cczema.  J
Pcr l iat r  I  ( )16:9:21-ì  -  l l -5.

l 0  G l r t s c r J . J o h n s t o n c l ) E :  P r o p h v l a x i s o f ' a l l c r e i c d i s e a s c s i n n c r v h o r n . J , \ \ 1 . \  l 9 - 5 - l :
I l  . l ohns tonc  DE.  Du t ton  A i \ l :  D ic ta rv  p rophr , ' l ax i s  o t ' a l l e rg i c  c l i scases  in  ch i l c l r cn .

1966 ' ) i 4 : l l - ; -719 .
l l  \ l r t t thc"v DJ.  

- l 'a i , lor  
B.  Nornurrr

1977 : i : . l l  t  - - ì l l .
\ P .  T L r r n c r  \ l W .  S r . r o t h i l l  J F :  P r c r c n t i o n  o l ' c c z c l l l u .  L l r n c c l

Ir-

l s

l 9

r i

l-1

t-5

I Ó

Bruno G.  N l i l i ta  O.  Fer rara  N l ,  N is in i  R .  C- ' rn tan i  , \ .  Bus inco  L :  Prevent ion  o f 'a top ic  r l i scasc  in
I t igh- r i sk  bub ics  ( long- te rm tb l low-up) .  A l i c rg l '  Proc  1993:  l - t :  I  t t  |  -  l t ì7 .
Lucas  A.  Brookc  OG.  Mor ley  R.  Co lc  TJ .  Banr f t r r r l  N IF :  Ear lv  c l ie . t  o l 'p re tc r r ì l  in f ì rn ts  anc l  c lcvc lop_
n lc r t t  o f  i t l l c rg ic  o r  a top ic  c l i seasc .  Rundorn isc r l  p rospec t ive  s tuc ly .  Br  \ lec l  J  1990: - l (X) :817- , \ - l ( ) .
L t tc l t s  A .  Brooke OG.  Co lc  TJ .  Mor lcv  R.  Barn lb rd  NIF :  Fooc l  anc l  d rug  rc i tc t ions .  u ,hecz ing  anc l
cczenì r ì  in  p rc te  rn r  in l i rn rs .  Arch  D is  C l r i l c l  1990:6- i : - l  I  I  - -+  l - i .
S ig t r rs  N.  H i l t tev ' ig  G.  K . je l ln ran  B:  N lu tc rna l  a ro ic lancc  o f  eggs .  cor .v 's  rn i l k  unr l  t ' i sh  c lL r r ing  luc ta -
t ion :  E t lcc t  on  a l le rs ic  r r ia r t i fès ta t ions .  sk in -pr ick  tcs ts  und spcc i f i c  IgE an t iboc l ies  in  ch i l c l ren  a t
agc  - l  y 'ears .  Pec l ia t r i cs  l99 l : l J9 :73-5-739.
Z c i g c r  R S .  l l c l l c r  S .  ! l c l l o n  N I I { ,  l r o r s v t h c , \ B .  O ' C o n n o r  R D .  H u r n b u r g c r  R N :  E l f ì c t  o l ' c o r n l ' r i n e c l
r t la tc rn l t l  l t t l t l  i n l ' l tn t  f ' t l oc l - l t l l c rg r - - t t  l t v t l i t l l r t t cc  on  t levc loprncnt  ( ) f  a t< tpv  in  cur lv  in l 'uncv :  A  l r l r lo l r -
i z c r l  s t u c l r , .  . l  ' \ l l e r g v  C l i n  l r r t r n u n o l  1 9 3 9 : i . Ì - l : 7 1 , i Ì 9 .
l J t t s i t t c o  [ - .  D r e b o r s . S .  E i r r t r s s o n  R .  C ì i a r n l t i c t r o  I ) G .  l f o s r . . \ .  K c l l c r  K \ , 1 .  S t r o b c l  S .  W i r h r r  U :
f  l v t l r o l v s t t t c  f ì l r n r L r l l c .  , \ l l c r g c n i c i t \ . ' r r r r l  u s c  l ì r l  t r c u t r r r e n t  u n r l  p r c v e n t i o n .  À  p o s i t i o n ; r a p c r  o t '
t r s P . ' \ C L  P c t l i u t r  , \ l l e . r ' g y  l r n r r r r r n o l  l ( ) 9 - i : J :  l 0 l  -  I  I  l .
f l l t l kcn  S.  [ ' l os t , ' \ .  l l a r tsc r t  [ -C .  Ostc r l t i t l l c  0 :  Prcvcnt ivc  c l ' l cc t  o t ' t cc t l ing  I t ieh- r i sk  in t ì r r r ts  l r  eusc i r r
l l v t l ro l -vs l . t t c  l ì i rn t t t l l t  r l r  l t r t  t t l t ra f i l t ra tc r l  r . .  l t c r  h r r l ro lysa tc  t ì r r rnLr la . . \  p ros l tcc t i vc .  n rnrk rnr izc t l .
con ì [ ) l Ìn r t i vc  c l in icu l  s lu t l v .  Pcc l iu t r '  , \ l l c ru i r  I rn rnunt l l  l9 t ) - i .1 ,  l7 ]  -  I  l i  l .
[ ' {a rshac l  S I -1 ,  iV f  a t t l lews S.  Gant  C.  Hrc lc  DW:  Ef  i cc t  o f  a l l c rccn  avo ic lancc  on  r l cvc lopnrcn t  o l 'u l l c r -
s ic  t ì i sorc le r  in  in f ì rncy .  Lancc t  l99 l : - l l9 :  l l 9 -3  -  l -1q7.
B u s i r r c o  L - .  L u c c n t i  P .  A r c c s e  c .  Z i r r r o l .  G .  c a n t a r r i  A :  I r n r l u r r o g c n i c i t v  o f ' a  s o - c u l l e r l  h r p ' a l l c r -
scn ic  l ì r rn rL t l r  in  r r t - r i sk  bab ics :  Tr r 'o  cusc  rcpor rs .  C l in  Erp . - \ l l c rg i ,  l99 j : l - l : l l - - l - r .
I l t t s i t rco  L :  I - [ r 'poa l l c rsc -n ic  i ì r ln ru lac :  ! \ ' h l t ' s  in  the  narne . )  ELr r  J  Per l i l t r  199-1 :  l - j - ] : - ì ( ) l - - l ! )1 .
[ ì l t r ] t t o  V .  G i a n r p i c t r o  P C .  B t - u t t o  G .  B u s i n c o  L ;  . \ l l c r g e n i c i n , o f  r r r i l k  p r o t e i l  h v t l r o l r , s u t c  l e r - r 1 r r t 1 c
i r r  c h i l r l r c n  r v i t h  c o u ' s  r n i l k  u l l c r u y .  E u r  J  P c t l i l r r  I ! ) 9 1 : l - 5 1 : 7 6 0 - 7 ( r l .
l l t r s i r l c o  L .  B r u t t r r  C .  G i l t r r r p i c t r o  P G .  C a n t u n i  A :  , { l l c r t e n i c i t l . , u n r l  n u t r i t i o n a l  a d e i l u l r c v  o f ' s o v
p r o t e  i r r  l ì t r r n u l a .  . l  P c c l i u t r  l 9 ( ) l ;  l 2 l  : s l  I  s l 8 .
B t r s i t r c o  L :  I s  s o v  a l l e r g v  o v c l  c s t i n r a t c t l ' ]  P e d i a t r  A s t h r n a  A l l c r g l ,  l r l r n u n o l  1 9 9 - ì : 7 : 7 j - 7 6 .
t l i l l  DJ .  Cr t tncro t t  DJS.  Franc is  DE,V l .  C ìonza les- , - \nc laya  ANI .  I losk ing  CS:  C l ra l l cnqc  con l ' i rn r r r -
t io t t  o t ' l l t t c - t l t l sc t  reac t i t - l t t s  to  ex tens ive l -v  l r1 ' r l ro lvzcd  t ì r r r lu las  in  in fun ts  l v i th  rn i r l t ip le  t ì l t l t l  p r .o -
l  c  r  n  i  n to lc rancc .  J  . \  l  l c rgv  C l  i r r  I rnn tuno l  1  99- i  :96  :  - l  i J ( l  -  -19-1 .

I ) ro t .  L .  [ ] t rs inco .  Dcpar tmcnt  t l l  Per l iu t r i cs .  L  n ive  rs i t1 ,  'La  
Sap icnza ' .

\  i r r l c  [ ì c g i n l  E , l c n a .  3 2 + .  l - 0 0 1 ( r l  R o n r e  ( l t a l r ' )

[ ' r ' o p h r ' l . r r i s  o l '  C ' o u " s  \ l i l k  A I l c r g I

l 5 . l : 6 1 0 - 6 2 2 .
N  Enq l  J  N lec l

l r

t+

t l

l b

i-5

--.--


