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Adverse reactions to foods Are ntost conlmon in intants ancl young chilclren,
and trequent ly present as sastrointest inal  (GI)  syrnptoms includin,q abdominal
pain,  vomit ins,  d iamhea. and fai lure to thr ive.  Up to 8c/c of  infants wi l l  exper i -
ence aclverse food react ions.  as shown in a prospect ive study of  480 newborns
fol lowecl  tbr  3 years in an American general  pediatr ic pract ice [  ì .  In addi t ion,
parents reportecl  react ions to f r r - r i ts and frui t  jLr ices in 15 infants (16%). and com-
plaints rvere cot t f i r r lecl  in 56 ( l2c/c)  by oper-r  chal len-qes.23Vc to oranqe.23a/c, to
tontitto, l2c/c t<> apple. 7c,4'to srape, ancl 357c to otl ier fruits. A number of pro-
spect ive stucl ies l -utve evaluated the prevalence of  cow nr i lk  a l lergy in yoLrng i r r -
fants.  Overal l .  i t  appears that  about 2.5q(,  o l ' infhnts e ' rpc-r ience cow mi lk al lergy
in the f i rst  years of  l i fè t l - .11 ancl  that  near ly 85% of sensi t ive infants lose their
react iv i ty '  by their  th i rd bir thday [51. In the ser ies reported, over hal f  of  the ad-
verse reactions detected in infìrnts involve reactions of the G[ tri.rct.

Gastrointestinal Food Intolerances

While immune-rneciiated reactions wil l be the primary focLrs of this cliscLrs-
sion. toocl intolerances and other disorclers may present rvith similar f indin-us (table
I ). PostinfèctioLrs rttalabsorption syndrome s ure among the most frequent causes of
foocl intoleriìnce. Infèctious rì-gents can incluce mucosal injurv. resulting in malab-
sorption secondary to vil lous atrophy. secondary disacchariclase deficiency, bile
salt deconju-9alion. ancl increased enteric protein losses. While any infèctious
process can provoke these secondary carbclhl,drate malabsorption disorders. cer-
tain virus (e.g. l lolrrl lrrts). parasites (e.g. Gialtl ia, CrvTttosprtridiunr). and bacteria
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Zo l l i nge r -E l  I  i son  sync l ron re  (  gas t  r i n  1

Ana to rn  i ca l  abnor rna l  i t i cs

In tes t i na l  l vmphang iec t rs ia
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I-l i rschsprutlg's d i scasc ( cspcc i lrl I 1, $' i t It crltc rtlctl I i t i s )

l l cu I  s te  nos is

(e.g. Siri,gc l lu. Clostt ' idiuttt t l i t ' ' f ' ici lc) are most frerluently implicatecl. Primary rnetx-
bol ic c l isorders are c lLr i te rare.  bLl t  incluclc carbohydrate nralubsorpt ion ( lactose

irr to lerance .  sLrcrose intolerance),  hypo- or abetal ipoproteinemia. arrc l  acroclernlat i -
t is  err teropathica.  Carbohyclrate malabsorpt ion shoLr ld be suspectccl  when rcclucing
( lactose)or nonreclLrcing (sr-rcrose) s l rgars are c letected in the stool .  ancl  can be con-
firnrecl by tnlerancrì tests or hyclrogen breath tests [6]. Transient fructrise ancl sor-
bitol intolerunce are rlot Lrncornnlon in the first tèlv ycars oi l i fè. ancl freqLrently
present as chronic cliarrhea r,vith u nrarke(l perianal. 'scalclecl' lrppearin_g rasl-r clue to
the acic l ic  c l iarrhea. and occasional ly fa i lure to thr i r , 'e t7.8l .Cyst ic f ibrosis,  

"vhich
occurs in0.04c/o of  l ive bir ths.  shoLr ld be consic lerecl  in any chi lc l  wi th poor weight

-9air t  or  weight loss.  ancl  steatorrhea. The cl iagnosis shoulc l  be suspected in thc pres-
encc of  a low fecal  t lypsin conccntrat ion ancl  conf imxed with u sweut test .  Inf lanr-
r ì latory bo'uvel  c l iseasc (Lr lcer l t ive col i t is  ancl  Crohn's c l isease; is rarc in young chi l -
c j ren ancl  tencls to peak at  12- 16 years of  age. I t  should be suspectecl  whenever
chronic c l iarrhea occurs in the presence of  abclominal  pain.  hematochezia.  fever,
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Taltlc l. GI lbotl h1'per-

sens i t i . . ' i t i cs  i n  ch i l c l r cn
IsE-mcd ia tc r l  t oo t l  hypc rscns i r  i v  i t  i cs

Oral  a l  lcrgy synclronrc

C l  u n u p h r  l u r i s

Al  lerg ic  eosi  noph i  I  ic  -sasr roentc r i t i  s  (  sLrbsct  )
In fan t i l e  co l i c  ( subse t )

Non- lgE-ntediated fbocl  hypersensi t iv i t ies

Foocl- inc lLrccd enterocol  i t is  synclrome

Foocl- inc lucecl  col  i  t is  synclrome

Foocl- inducecl  ntaIabsorpt  ion svnclrome

Cel iac disease

A l le rs i c  eos inoph i I i c  sas t roen tc r i t i s
'J  

Inf lamnntor l  borvcl  c l isease (subser, t

poor growth.  lveight loss.  ar thr i t is  or  arthral-9ias,  canker sores,  and/or erythema
noclosum [9]. Diagnosis of these disorclers can be nrlde with roent-eenographic
and/or endoscopic stuclies. Rrirely anaton'ìical disorclers wil l lead to chronic diar-
rhea. These may include intest inal  lymphangiectasia.  short  bowel svndrome,
i leal  stenosis.  or  Hirschspruns's disease. especial ly wi th enterocol i t is  secondary
to inf-ection (e.g. Stupltvlococcus uureus).

Gastrointest inal  Food Hypersensi t iv i t ies

GI hypersensi t iv i t i r  react ions in chi lc l ren may be thc resul t  of  tgE- or non-
lgE-mecl iated ntechanisrns ( table 2).  Vonr i t ing,  c l iarrhea. ancl  fa i lure to thr ive are
the mttst  f requert t  presett t i t ig sytnptoms. Al though IgE-mecl iated react ions gen-
eral ly occur more rapic l ly  than non- lgE-mediatecl  reuct ions.  an i tpprìrent 'down-

regulat ion'  (part ia l  desc'nsi t izat ion) of  the IgE-niediated response miìy leacl  to
' t ie layecl '  or  e\ /c 'n ' inapparent '  react ions in sorne infants.  i .e. .  an infant miìy not
vomit  wi th every teecl ing.

lgE-Mediated Gastrointest inal  Food Hypersensi t iv i t ies

GI utruplt_r' lcrris is a tonn of [-sE-rnediatecl GI hypersensitivit i, which may
involve or-r ly the GI t r lc t  in voun-9 infants.  but  of ' ten accompanies al lereic mani-
festations in other target orsilns in older chilclren. tgE-mecliatecl GI allergy re-
sul ts in a var iety of  svntptoms, which general ly develop r ,v i th in minutes to 2 h of
eatin-u the responsible fbod aller,qen ancl consist of nausea. abciorninal pain (espe-
cial ly col icky crarnps),  vorni t ing,  ancl /or  c l iarrhea [0,  l l l .  The cont inued inges-
t ion of  a foocl  a l ler-gen in a sensi t ive chi ld seems to induce part ia l  c iesensi t izat ion
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of  CI  l ì ' ì î s t  c t l l s  rcsu l t i t rs  i r t  l css  p ronounccd svn lp to r Ì rs .  For  examplc .  ch i l c l rcn
r , r ' i th  a t t lp ic  c le r tn l t t i { i s  unr l  foo t l  u l le rgy  ra rc ly  have GI  cornp la in ts .  excc l ) t  poss i -
b ly  fo r  poor  appet i t c  ( 'p icky  carc r ' ) .  bu t  o ra l  chu l l cnsc  fb l lu rv ing  a l l c rgcrn  e l i rn i -
na t i t l t t  f rcc l t rc r t t l y  rcsu l ts  in  a t rc lonr ina l  c ru rnps  anc l  vomi t ing .  Lac tu lose  absorp-
t i i ln.  a l l ìeasure ot 'guL rval l  intcgr i ty.  h l rs bc 'en shown to be abnorrnal  in such
pat ic r t ts  t l2 l .  GI  an lphy lax is  i s  sLrspec tec l  by  c l in ica l  I - r i s tu rv  anc l  p r ick  sk in  tesr -
inq.  ancl  conf i rmccl  by el i rn inat ing thc suspectecl  fbod al lc-rgen from thc c l iet  for
t tp t t l  2 rvecks to c lcrnt>nstrate resolut ion of  synrptonts.  ancl  then el ic i t ins c l in ical
symptoms by oral  fbod cl ta l lcrrge. DoLrble-bl incl .  p lacebo-conrrol lecl  oral  foocl
c l ta l lenr les  w i l l  p rovoke c lass ica l  sympton ls  i f  the  a l le rgen has  been s t r i c t l y
el iminated fronr the pat ient 's c l iet  lbr  l0-  l4 c lays.

Pr ior  to thc ic lent i f icat ion oi  IgE. reagin-ntecl iatecl  react ions of  the GI t ract
v i 'ere invest igatcd in a ser ies of  stLrcl ies bv Walzer ancl  co-workers [13- l7 l  Lr t i l iz-
ing plssive sensi t izat ion.  Sera f ronr lbocl  a l lergic pat ients r .vere in jectecl  into rec-
tal .  colc ln ic,  ant l  i leal  mLrcosal  t issue in nornral  volunte-ers ancl  pat ients r ,v i th
i leostonr ies ancl  colostomies.  Fol lowing the ingest ion of  the respor-rs ib le f ì locl
al lergen. the passively sensi t ized si te was noteci  to become pale .  ancl  then rapic l ly
became ecletnatt t l ts  and hyperemic wi th ntarkecl  mucus secret ion I l -51.  These
stLrdies establishecl that food allcrsens iìre rapidly absorbec[ ancl transported bv
r,vay of  the c i rcul l t t ion to intest inal  ancl  extraintest inal  mast cel ls.

Ear ly racl iogr lp l t ic  stLrcl ies of  GI anaphylaxis c lemonstratcd hvpertonic i tv of  the
tr însverse ancl  pelv ic colon, and hypotonic i ty of  the cecLrnl  ancl  ascencl in,s colon f ì r l -
low ing  a l le rgen i r tges t ion  in  a  sens i t i zec l  pa t ien t  [8 ] .  Gast r i c  re ten t ion .  hypcr rno t i l -
i tv  of  the intest i r te.  ar tc l  colonic spasnl  was clernunstratecl  in. l  f ì rocl-al lcrgic put icnts
a t ' t c r  a t l r t r in is te r ing  bar iun t  ln ix tu rcs  conta in ing  spec i f i c  a l le rsens  {191.  f  n  a  s tuc lv  o l '
l l  tbocl-al lergic chi lc l ren,  f luoroscopy ancl  a s ingle-bl incl  protocol  r ,vcre ut i l izecl  to
conlpl l re the ef fèct  of 'bar iunr contrast 'ur , ' i th ancl  wi thout fbod al lergen [20].  Gastr ic
hipotonia at ic l  retet t t iot i  of ' the al lcrgen tcst  meal r ,v i th prominent pylorospasrn.  ancl
i r tcrel tsecl  or  c lecreased per istal t ic  act iv i ty of  the intest ines 'uvere notecl .

Ft locJ c l ra l lerrges uncler encloscopy were f i rst  reportecl  in l9-12. Six pl t ients
rv i t l t  gastrointest inal  tbocl  a l lerey.  - l  pat icnts wi th asthnìa syrnptonls cxl tccrbatccl
bv f ì locl  in-uest ion.  and 3 controls were evaluatecJ by gastroscopy t2l l .  A srnal l
i l l ' l ìoLll. l t of foocl allergcn rvas placecl on the gastric ntLrcosit thror.r-trh the _s1str9-
scope l t t tc l  the nlucosi t  was re-visLral izecl  30 nr in later.  The gastr ic rnucosa 9f
pat icr- ì t : i  lv i th GI al lergv was markedly hyperemic ancl  edematous r ,v i th patches of
th ick -srav nl t lcous ancl  scattered petechiae. s imi lar  to what Walze-r  [15 |  c lescr ibed
in pl tssi le lv sensi t izet l  intest inal  mLlcosi ì .  V[ore recent ly.  larger numbers of '
p l l t lc t l ts  n 'erc stLtc l ied r ,vr th the f lexible gastroscope ( intragastral  prgr 'ocat iop
I t t l t ler  et l t loscopic ct lntrr t l )  ancl  have conf i r rnecl  these ear l ie r  6bse1r,at i9ps [221.
In l i t id i t ior t .  intest inal  b iopsies demorrstratecl  a s igni f icant c lecreuse in stainable
nlast  ccl ls ancl  t issuc l i is tarnine content fb l lowing a posi t ive foocl  chal lense.
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Stucl ie s ot ' lgE-nrediated food hypersensi t iv i ty in rats have providecl  a uscful

rnode l  o i 'C Ianaphy ' lax is .  Ova lbunr in -sens i t i zed  mts  werc  used to  inves t is i i t c  the

c l ' l cc l .  o t ' rcpcatcc l  r ia i l v  inges t ion  o f  a  food a l le rgen (ova lbLrn t in )  [23 ] .  Serurn  ra t

nìast  cel l  protcase I I  (RlvICP I I )  levels increased to over l5 t imes nornral  levels
fol lor ,v ing the ovalbunr in chal lenge on the f i rst  day,  and ranged between 2 and 5
t i rnes nornral  on 4 subsequent chal lenge days. El i rn inat ing ovalbumin f i r r  9 c lays
befbre re-feeding sensi t ized aninials rcsul ted in incrcased serum RMCP I I  levels,
but to only -5 t imes rrornral  concentr i . t t iotrs.  This study provic led in v ivo evic lence
of desensi t izat ion,  r ,v i th the in i t ia l  a l lergen chal lenge leading to a marked mast

cel l  act ivat ion fo l lorved b1'  a per iod of  part ia l  c lcsensi t izat ion.  Subsequent expo-
sures to al lergel l .  even af ier  short  per iocls of  avoic lance. provoked snral ler  (but

s igni f icant)  antounts of  mast cel l  mediator release. These str-rdies are consistent
rv i th the 'b lunt i r rg '  of  c l is t inct  a l lergic symptoms in food-sensi t ive inci iv iduals
re-qularly ingesting fbocl allergens ancl support the practice of complete foocl
al lergen avoic lance tbr l0-  l - l  days in order to el ic i t  a dist inct ive response to oml
foocl challenges in man. The rat moclel also has been usecl to stucly the therapeu-
tic effects of cronrolyn sodir.rnt. and H' ancl H., antihistanrines have been exam-
inecl in the nrcient nroclel. Prerneclicatine the anirnals f ailecl to block the allergic
re: jponse [241. r ,vhich is consistent i ,v i th the lack of ' therapeut ic ef t -ect  in nran.

Al lergic aosi t rophi l ic  g,u.stroett ter i t is  (AEG) is a c l isorcler dist inguished cl in-
ically by postpranciial nuLlsea atrcl vontit ins, abclorninal pair-r, cl iarrhea (occasion-

al ly steatorrhea).  and t i r i lure to thr ive in youttg infants or wei-uht loss in older
chi ldren ancl  adul ts.  Biopsies of  the GI t ract  reveal  an eosinophi l ic  inf i l t rate
r,vhich ntay involve the rnucosal .  n iusculur.  arrc l /or  serosal  layers o1' the stomach
or snral l  intcst ine [ ] -5-281. Symptonls ure exacerbatecl  by tbocis in abor"r t  one-
hal f  of  pat ients wi th the mucosal  fbrnr:  pat ier-r ts i - ì re sencral ly atopic wi th ele-
vatecl  serLlnì  IgE concentrat ions.  posi t ive pr ick skir t  tests to u vu' iety of  foods
ancl  i r - rhalants ancl  per ipheral  b loocl  eosinophi l ia [25] .  Some infants c levelop i ron
clef  ic iency anemia ancl  general izecl  edema seconclan, to hypoalbunr inenr ia whic l i

occLlrs secondary '  to protein- losing enteropathy.  not infrecluent ly in the presence

of mininral  GI symptonìs sr . rch as occi ts ional  vorni t ing ancl  c l iarrhea [26.291. In
yoLtng infants.  AEG also nrav present as pylor ic stenosis lv i th out lct  obstruct ion
and postprancl ia l .  project i le eniesis f30l .

The tl iu,qtiosl.s of this subset of AE,G is basecl on i-r sLrsgestive history ancl a
biopsy demonstrat ing the c l taracter ist ic eosinophi l ic  inf i l t rat ion [271. Eosino-
pl t i l ic  inf i l t rates are of ten patchy so n-rLr l t ip le biopsies (up to 8)are reconrnrendecl
to rule out AEG f311. Laboratory stucl ies consistcnt  lv i th th is c l iagnosis inclurcle
per ipheral  eosinophi l ia.  Charcot-Leyclen cryst l ls  i r " r  t l rc stools.  posi t ivc pr ick
skin tests to toocls.  abnonnal  absorpt ion studies (e.g.  D-xylose. mannitol / lactu-
Iose).  and occasional ly '  anernia anci  hypoalbLrrninenr ia.  Ident i f icat ion and el inr i -
nat ion of  the responsible toocl  a l lergen frortr  the c l iet  tbr  3-8 r .veeks mav be nec-
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esstìrv to t^rr in, t  lbout rcsolut ion of  svnrpl torns ancl  - l - -1 months for  norrnal izat ion

of intest inal  h istolo-uy.  Speci l ' ic  tbocls provokinu , \EG nray be cletermined b"v

bl incled food chal lcnges. Sonrc pat ients wi th IgE ant ibocl ics to speci f ic  foocls c le-

vclop anaphylact ic svrnptorns dur ing oral  fbocl  chal lenges. so appropr iate cquip-

rnent anci  pe rsonncl  to t reat  anaphylaxis should be avai lable.

Infut t t i lc  col i t ' is  a poor ly c lef inecl  sy 'nclrorne of 'paroxysmal fussiness cl - rar-

lcter izet l  by inconsolable cry ing. abdonr inul  c l is te nt i t )n.  excL'ssivr-  g i . ts.  ancl  draw-

ing Lrp of  the legs which gene ral ly presents in the f i rst  month of ' l i f 'e und resolve s

r , i , i th in 3-6 ntonths [321..r \  var iety of  psychosocial  and dictary factors have been

irnpl icated in the et io logy of  infant i le col ic.  but  wi th the lack of  a stanclardizecl

diagnost ic cr i ter ia anci  subject ive syrnptonrs of  re lat ively short  durat ion.  i t  has

been c ' l i i f icul t  to establ ish an et io logy for th is c l isorder.  DoLrble-bl incl .  cross-over

tr ia ls in bott le- fèd ancl  breast- ted infants sr-rggest that  IgE-nrecl iated hypersensi-

t i v i t y  mav be  a  pa thogen ic  fac to r  in  l0 - l5c /c  o f  co l i cky  in fan ts  t33-35 | .
The response to br ief  t r ia ls of  h i rpoal ler-venic formula (extensively hydro-

lyzed rr i lk-basecl  forr lu la [36])  are used to t l iugnose foocl- inducecl  col ic.  Symp-

tonts shoulcl resolve when the infant is placed on the hypoaller-uenic forntula and

recLlr  when the re-gular formula or breast- fèeding is resumecl.  For c l in ical  t r ia ls.  a

tbocl-al lergic et io logy is suggested when two placebo-control led.  b l indccl .  cross-

over trials of the sLrspectecl aller,genic food resLrlt in symptoms clurin-g the aller-gen

chal lenges and resolut ion dur ing the placebo chal len-ees. In the pract ice set t in-s.  i - t

hypr>l l lergenic f i r rmLrla rnay be tr icc l  ancl  i l 'col ic resolves,  per ic ld ic rechal lenges

shoulc l  be carr iccl  out  evel 'y 3-. .+ nronths to deterrnirre rvhether sensi t iv i ty has

resolvecl .  Prolonged use of  hvpoal lergenic furmulas is rarely necessrtry.

Non- lgE-Mediated Gastrointest inal  Food Hypersensi t iv i ty

Forxl-ittt luccd crttctocolit is st'ttt l trtrrtc most frequently presents in yoLntg in-

f : . r r r ts c l r , r r ing the f i rst  3 rnonths of  l i fè rv i th rccurrent vomit inr :  and diarrhea.

u'hich r . ì la l -  progrcss to c lehyclrat ion [37.381. About one-thirc l  of  i l t f 'ents r ,v i th

srvL'rc diarrhea clevelop acic losis and transient nrethenroglobinemia [ ] t )1.  Cow's

mi lk ancl /or  soy protein are most of icn respor is ib le for  the enterocol i t is  syn-

clrornc,  bLrt  i t  a lso occlrrs in exclusively breast- fèd infants f rom foocl  proteins

passecl  in nratcrnal  breast mi lk.  Enterocol i t is  a lso has been reportecl  in olc ler  chi l -

c l ren to csg. w'heat,  r ice,  peanut.  nr . r ts.  chicken ancl  t r - r rkey |23,38.. t01.  Occul t

b loocl .  neutnrphi ls,  eosinophi ls.  ancl  reducing subst i inces (nralabsorbecl  sugars)

Irre f rcclLrent ly foLrncl  in thc stools.  Pr ick skin tests to the responsible foocl  u l lcr-
qen arc rreqat ive.  JejLrnal  b iopsies reveul  f lat tenecl  v i l l i ,  eclema.:" tncl  increased

numbcrs  o f  l ymphocv tes .  eos inoph i ls .  anc l  rnas t  ce l l s  [41 ] .  In  v i t ro  s tL rc l ies  w i th

per ipheral  b loocl  rnononuclear cel ls s l lgsest that  cytokines releasecl  f ronr lym-
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phocytes arrc l  other ccl l  types direct ly af fèct  the GI barr ier  ancl  l ikely contr ibute
t t l  pa t ien t  sv tnp to t t l s  [+ ] . '1 '31 .  A  recent  s tudv : iusses te( l  t ] ra t  an t iger r - inc lucec l
secre t ion  o f 'TNF-0 .  f rom loca l  mononuc lcar  ce l l s  ( i .e .  l y rnphocy tes  anc ' l  mono-
cytes) nlay accourt t  tor the react ion [ - l -11.  Chal lenge or i r rgest iop of  the resporrs i -
b le  food a l le rge  n  genera l l y  e l i c i t s  vomi t in -u  w i th i r r  l -3  h .  anc l  may inc lucc  ana-
pl ty lactoid s l t<tck (about l5c/c of  cases) t40.  451. Al lergep el iminat ion leacls ro
resolut ion of  symptorr is wi th in 24-12 h.  a l though secondary c l isacchar idase
clef ic iency nray persist  longer f  38.  461.

The cliu,qno.r' is of food-inducecl enterocolit is may be establishecl by eliminat-
ing the suspectecl  a l lergen f iorn the c l iet  and then chal lerrginr the pat ient  wi t6
the suspectecl fbod allergen. Oral tbocl challenses consist of aclministering Lrp to
0.6 S/kg body weight of  the suspected protein al lergen whi le monitor. ing s,vmp-
toms and the per ipheral  b loocl  whi te coLlnt  [38.46].  Vorni t ing ancl  c i iarrhea-gcner-
al ly develop r ,v i th in l - - l  h of  aclminister ing the fbocl  chal lense ancl  the absolr-r te
nel l t rophi l  count vu' i l l  increase ut  least  3.-500 ce l ls / r1nt-r  4-6 h fo l lor . \ , ins t6e c level-
opnrent of  symptoms, ancl  neutropl t i ls  ancl  eosinophi ls wi l l  be present in the
stools.  Food chal lenges (or accidental  a l lergen ingest ion) may leacl  to prof i rse
vomit ing,  c iehydrat ion and hypotension. so chal lenges sf ioglc l  be performecl  in a
mecl ical  set t ing.  Youn-u int ì rnts tound sensi t ive to cow's mi lk shoulc l  be placed 'n
a 'hypoal lersenic '  

inf ì rnt  formula (extensively hydrolvzed. e.g.  Al imentumr\r ,
Nurtranr i i l .n ' r \ ry.  s ince Lrp to 50% of these inf ì rnts wi l l  c levelop simi lar  symptoms
to  soy  fb r rnLr las  Ia71.  The rna3or i ty  o f  in t 'an ts 'ou ts row ' r6e i r  sens i t i v i t y  w i th in
I  -2 years.  but  infants ' * ' i th both cow nt i lk-  ancl  soy'  protein- inducecl  enterocol i t is
tend to have more prolonged sensi t iv i ty,  wi th soy react iv i ty being nlost  persistcnr.

Fottt l- irrclucatl colit i . i  alsc-r presents in the first fèri, 'nlorìths oi l i fè ancl is ofie'
secondary to cow r t r i lk  or  sov protc in I ty 'persensi t iv i t ,v f+l ì -521. al thoLrgl  45c/a <-t f
the c i tses occLrr  in erclr - rs ively breast- fècl  inf ì rnts [ -53] .  r , r ,ho c ler , ,e lsp col i t is  sec-
onclary to tbocl  a l lergcl ts passecl  in their  nrothers 'breast mi lk [54] .  Fooct- incluce4
col i t is  a lso has been reportc 'd seconclury to a var iety of  other foocls:  c-ug. rvheat.
corn.  f ish.  shel l f ish.  ancl  t t r - r ts [53i .  Inf ì rnts wi th th is c l isorclerseneral ly c lo not ap-
pear i l l .  of ien have nt lnnl l ly  fbrntecl  stools,  ancl  only 'corìe to at tent ien because
of the presence of  b lot td (gross or occul t )  in their  stools.  Lesic-rns are crnf i 'cc l  tcr
the large bowel ancl  cot ls ist  of  mucosal  eclerna with inf i l t rat iop of  e<tsinophi ls in
the epi thel iurn ant l  larnina propr ia.  PMNs are present in severe lesions with crypt
d e s t r u c t i o n  [ - 1 1 .  5  l .  5 3 1 .

The t l iugtzosr. i  of  tooci- inciuced col i t is  is  establ ishecl  by el imirrat in-q the sgs-
pectecl  food al lersen(s) and oral  chal lenge with 0.6 gAg bocl-v weisSt 6f  the sus-
pected foocl .  Henlatochezia gerteral ly ' resolves v i , ' i th in 7l  h oistr ict  toocl  a l lersc '
e l iminat ion.  br , r l ,  the resolr t t iot ' t  of  ntucosal  lesions ntay take up to I  nto ' th f4g.
51 .53J .  S igmoi t loscopy  f inc l in -ss  a re  vur iab le .  revea l ins  a reas  o f  pa tchy  mucosa l
in ject ion to severc l ' r iabi l i t ; -  wi th snral l  aphthoic l  Lr lcerat ions ancl  b leecl ins.
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Colon ic  b iops ics  a re  c l ta rac tc r izec l  by  a  p rominent  e r>s inoph i l i c  in f i l t ra te  in  the
sur f ' r t ce  and c ryp t  ep i the l ia  anc l  the  la rn ina  propr ia  f41 ,51 .531.  Cow mi lk -  anr l
soy protc in- inclucecl  col i t is  general ly resolve by 2-3 years of  age with al lergen
avoidance [521. 1 'o c- leternt inc whether svmptoms have resolvecl ,  srnal l  umol lnts
of  mi lk or soy shoulc l  be caut iously re- introclucecl  af ier  the f i rst  year oi  l i fè t551.

fululuhsot'ptiott svttdtttntr',r (excluding celiac disease) -uenerally prcsent in
the f i rst  several  months of  l i t 'c  wi th diarrhea or steatorrhea ancl  poor weight eain
[561. Symptoms may inclucle protractecl  c l iarrhea. vomit ing in up ro two-thirc ls of
patients, ancl failrrre to thrive. lncreased fecal fat ancl carbohyclrate malabsorp-
t ion are f ret luent ly present.  Cow mi lk sensi t iv i tv is the most f iecprent cause of
th is syndrome, but sensi t iv i ty to soy.  egg ancl  wheat ( t ransient cel iac disease)
have also been reportecl .  Patchy vi l lous atropl iy wi th cel lu lar  inf i l t rate is seen on
biopsy [57].  Serum IgA and IgG cow mi lk-speci f ic  ant ibocl ies are elevatecl  in
pat ients wi th cow rni lk- induced malabsorpt ion.  but th is is not unic lue to par ients
witl-r malabsorption syndrome.

The diagrlosis is establishecl by excluding the responsible foocl allergen
from the diet and then challengin-e the patient once symptoms have clearecl.
A patchy vi l lous atrophy is evident on biopsy, wi th a prominent mononuclear
round cel l  inf i l t rate and smal l  number of  eosinophi ls in the epi thel ium ancl  lam-
ina propr ia.  not  unl ike cel iac disease but -eeneral ly much less severe [55,57].
When the responsible foocl allergen is excludeci from the diet, symptoms resolve
within several  days to weeks. but v i l lous atrophy ancl  increased numbers of
eosinophi ls,  act ivated CD4+ cel ls in the lamina propr ia,  ancl  CDB+ cel ls in the
intraepi thel i r , rm [57] nray take several  r ,veeks to months to revert  to normal.
Unl ike cel iac disease. th is c l isorderappears to be transient,  but  the natural  h istorv
of th is c l isorcler has not been wel l  studiecl .

Celiuc' cliseuse is an inherited malabsorption synclrome with more extensive
enteropathy. Total vil lous atrophy and extensive cellular infi l trate are associatecl
with sensitivity to -eluten fbund in rvheat. rye, barley ancl oat. The inciclence is
rcportecl  as l :4,000, but is as high as l :300 in Sweden [581. Approximately 907a ot
pat ients wi th cel iac disease are HLA-BS-posi t ive and near ly 80% have the HLA-
DW3 antigen (20Vo or less in norrnals) t591. supporting the rheory of genetic pre-
clisptlsit ion [60]. Hclwever, the striking increase in celiac clisease in Sweclen over
recent years compared to the stable incidence in eenet ical ly s imi lar  Denmark.
strongly incr iminates feedine pract ices in the pathogenesis of  th is disease as wel l
[ó0]. Patients often present with diarrhea or steatorrhea, abclominal clistention ancl
t latulence. weight loss.  ancl  occasional ly nausea ancl  vomit in-u,  oral  u lcers.  and
other extraintest inal  syrnptoms. Vi l lous atrophy of  the srnal l  bor,vel  is  a c lassic f 'ea-
tr.rre of celiac patients ingesting gluten, with increasec'l lymphocytes. preclorninantly
of  the CDIÌ  cytotoxic/suppressor phenotvpe. in the intraepi thel ia l  space t6l l .y/ò-
Bearing T cells are reported to be increased in both the peripheral blood ancl jejunal

f roor l -Re la tc t l  D iseases  in  Ch i lc l rcn

L



r - ì rLrcosi t  [621. Ig l l -  and [sA-containing B cel ls arc increasecl  in the lnmina propr ia

[63] and serunl  IgA concentrat ion is increased [641. ISA ant ibodies to gluten are

present in over lJ0?i  o iadul ts and chi lc l ren r ,v i th untreateci  cel iac c l iseasc I651. tgG

antibodies to a variety of foods are eicvatccl, prcsunrably scconclary tt-r increasccl

food ant i -gen absorpt iorr .  The intniunopathoscne sis of  th is c l isorcler is unknor.vn.  bLrt

a cel l -mediatecl  rnechanism appears to be involved t59, 661. Levels of  IgM-,  I -eG-.

and I-uA-food antigen-containing immune cornplexes are increased in celiac

pat ients but do not appear to have any corrc lat ion wi th c l isease act iv i ty [671.
The European Society for  Pediatr ic Gastroenterology and Nutr i t ion pro-

posed revised diagnost ic cr i ter ia for  cel iac c l isease, which require greater de-

pendency on serologic tests [68] .  Recent studies showed that infants less than

2 years of age should be screenecl for IgA antigliadin i intibodies [69]. whereas

older indivicluirls should be first screened for IgA antigliadin antibodies and then

confirmed with lgA antiendomysium antibodies [70]. and possibly IgA anti jeju-

nal  ant ibodies [711. Horvever.  the intest inal  b iopsy remains the'gold standard' .

and a definit ive diugrrosis is depenclent on clemonstratin-q biopsy evidence of

vil lous atrophy and inflammatory infi l trate, resolution of biopsy findings afier

6-12 weeks of  g luten el iminat ion,  and recurrence of  b iopsy changes fol lowin-e

gluten chal len-se [721. Once the cl iagnosis of  cel iac disease is establ ished, gluten-

containing foods should be completely excluded from the diet for l i fe, both to

control  symptoms and avoid the increased r isk of  mal ignancy [73].
AEG, as discussed above. is characterized by pronounced infi ltration of the

stomach and/or small intestinal ffrucosa, muscular layer, and/or serosa with eo-

sinophi ls.  Cl in ical  symptoms roughl-v correlate wi th the degree of  eosinophi l

inf i l t rat ion of  the bor,vel  r ,val l  [25.21,281. Inf i l t rat ion of  the mucosar l  layer wi th

eosinophils _eenerally leads to a syndrome of malabsorption while infi l tration of

the muscular layer of ten leads to an obstruct ive disorder.  Subserosal  d isease gen-

eral ly is character ized by eosinophi l ic  asci tes.  The immunopathogenic mecha-

nism(s) responsible for AEG is not kno'uvn, but peripheral blood T cells from

these pat ients secrete excessive IL-4 and IL-5 [74] ,  a f inding consistent wi th the

elevated I_gE and eosinophil ia seen in this disorder. In children. especially r,r ' i th

_gastroesopha_eeal reflux. tood hypersensitivity may be a more common cause of

AEG than previously appreciatecl .  Recent ly a group of  l0 chi ldren diagnosed

with severe gastroesophageal reflux were evaluated. Symptoms consisted of
postprandial abdominal pain (colic;, early satiety or foocl refusal. vomiting Ifre-
qlrently marked by thick'strin_qy' (e-e_u white-l ike) mucusl, occasionally diarrhea,

and failure to thrive \\, 'e{e evaluated [75l. All children were refiactory to standard
reflux medications and 6 of the 10 children had undersone Nissen fundoplica-

tion. yet continued to have symptoms (retching instead of vomiting) and failure to

thrive. Endoscopy and biopsies of the esophagus, stomach and proximal duode-
num were consistent wi th a diacnosis of  AEG. Fol lorv ins 6-8 weeks of  an anr ino
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acid-basccl  c lcrnental  c l iet  (Neocater\r  p lus r ice) symptoms cornplertc ly '  resolv 'ed

in 8 of  l0 chi lc l rcn (2 chi lc l ren u,ere markc-dlv i rnprovei l  b i r t  cont inuecl  to havc

poor appet i tcs) ancl  b iopsies revealecl  markei l  rccluct iorr  or  c lcar ing of  the

eosinophi l ic  inf i l t rate in the esophauus ancl  s igni f icant improvement in the gracle

of basal  zone hypcrplasia ancl  thc lensths of  the vasculnr papi l lae [751. Symptoms

prornpr ly recurrecl  fo l lowing chal lenges 
"v i th 

speci f ic  foocls.  e.g.  n l i lk ,  egg, soy.

The rl iaeirr.r.y,i of AEG is basecl on compiit ible clinical history ancl biopsy

f incl in-ss of  an eosinophi l ic  inf i l t rat ion oi  the gastrointest inal  wal l .  Since the

eosinophi l ic  i r r f i l t rate is f recluent ly patchy. mult ip le biopsies are of ìen requirecl .  A

6- to 8-i.veek trial on an elemental diet may be warranted in severe ciìses. A marked

reduct ion in symptoms shor.r lc l  occur wi th in 3-6 weeks, al thorrgh normal izat ion of

ggt histology may require months.  I f  symptoms resolve on the elemental  d iet .

foods must be systematically re-introcluced in orcler to determine which foods are

provoking symptoms. New foods must be ingested for 4-5 clays before it can be

consiclerecl 
'safe'. ancl occasionally in youn-e children. foods previously tolerated

rray later provoke symptoms. Unlike other food hypersensitivity clisorders, mLrlt i-

p le food sensi t iv i t ies appear common in th is disorder.  With str ict  tood al lergen

el iminat ion.  at  least  some of the chi ldren'outgrow' their  react iv i ty over 2-3 years.

When specific foods cannot be implicated in the etiology, oral steroids are

_senerally required to alleviate symptoms. trlthough successful treatment is occil-

sionally reported in uncontrolled trials lvith oral cromolyn [76] and oral bude-

sonicle [77]. Symptoms generally responcl to oral steroids (l-2 mg/kg/day), but

recurrenr symprorns are not infrequent'when steroids are discontinued. With re-

currence, a regimen of low-dose prednisone or every other day prednisone may

be successful  in suppressing symptoms [27, 2t Ì ] .

Management

GI tood aller_qy is most common in young infants, and fortunately most

infants wil l 'outgrow' their sensitivity over the first f 'ew years of l i f 'e. As with

other forms of food-allergic reactions, appropriate treatment of GI food hyper-

sensitivit ies requires iclentif ication of the responsible food allergens and strict

elimination of that food frorn the diet. A number of well-characterized GI clisor-

ders have been delineated, br,rt they must be distinguished from a variety of food

intolerances which may present wi th s imi lar  symptoms.
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