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Food Protein-Induced
Enterocolitis Syndrome: Review

AABBSS  TTRRAACCTT  Food allergy (FA) is a spectrum of diseases stemming from an abnormal immune
response to food proteins, which could be mediated by either IgE or non-IgE mechanisms. One of
the non-IgE-mediated reactions, though very rarely seen, is food protein-induced enterocolitis
syndrome (FPIES). The disease mostly begins during early infancy and usually resolves by age 3-4
years. It occurs almost equally in both sexes. Half of FPIES patients are allergic to both milk and soy.
Clinical presentation of FPIES is characterized by an allergic reaction approximately 2-4 hours after
introduction of the incriminated protein and sometimes with delayed onset reactions. Symptoms
commonly start with vomiting, followed by blood positive diarrhea, possibly dehydration, and
lethargy and hypotensive shock. The diagnosis is based on clinical criteria and oral food challenge.
All patients should undergo broad diagnostic evaluation to exclude infectious, neurological and
metabolic diseases. With the limited data including a few case series and reports, it is not possible
to suggest a specific course of action applicable to all situations in treatment. Certainly, no food
already tolerated would be restricted. For infants, extensively hydrolyzed casein formula or breast
milk is usually tolerated, but if not, an amino acid–based formula should be used. In a child who is
about 1-year-old with a history of FPIES, consider challenge first to high-risk foods and wait to 18
months or more to perform challenge to a previously reactive food. Moreover, avoiding grains as
first foods and delaying legumes and poultry should be taken into consideration.

KKeeyy  WWoorrddss::  Food hypersensitivity; food 

ÖÖZZEETT  Be sin al ler ji si, di yet te bu lu nan be sin pro te in le ri ne kar şı ba ğı şık lık sis te mi nin sap mış bir ya -
nı tı ola rak IgE- ara cı lı ya da IgE-ara cı lı ol ma dan mey da na ge len bir di zi has ta lık tan iba ret tir. Na -
dir ola rak gö rül me si ne rağ men, be sin pro te i ni nin yol aç tı ğı en te ro ko lit sen dro mu, IgE- ara cı lı ğıy la
ge liş me di ği dü şü nü len bir tür be sin al ler ji si dir. Has ta lık er ken süt ço cuk lu ğu dö ne min de baş la yıp,
3-4 ya şı na ka dar kay bo lur. Her iki cins te eşit oran da rast la nır. Bu has ta la rın ya rı sın da inek sü tü ve
so ya ya kar şı ay nı za man da al ler ji mev cut tur. Has ta lık, so rum lu tu tu lan be si nin alın ma sın dan 2-4 sa -
at son ra ve/ve ya ge cik miş ola rak mey da na ge le bi len al ler jik re ak si yon la ka rak te ri ze dir. Semp tom -
lar, kus ma ve onu ta kip eden kan lı is hal ve bun la rın so nu cun da ge li şe bi len de hid ra tas yon dan le tar ji
ve hi po tan sif şoka ka dar uza na bil mek te dir. Teş his te, kli nik kri ter ler ve ağız yo luy la ya pı lan be sin
pro vo kas yon test le ri esas tır. Be sin pro te i ni nin yol aç tı ğı en te ro ko lit sen dro mu dü şü nü len her has -
ta, en fek si yöz, nö ro lo jik ve me ta bo lik ne den le ri de içe ren ge niş bir de ğer len dir me den ge çi ril me li -
dir. Ço ğun lu ğu va ka se ri le ri ne ve ol gu bil di ri le ri ne da ya nan kı sıt lı bir bil gi bi ri ki min den do la yı,
öz gün bir te da vi şek li ni tüm has ta la ra öner mek müm kün de ğil dir. Bu has ta lı ğın te da vi sin de da ha
ön ce tü ke ti mi es na sın da prob lem ol ma mış be sin ler di yet ten çı ka rıl maz. Süt ço cuk lu ğu dö ne min de
te da vi de an ne sü tü ya da yo ğun şekil de hid ro li ze edil miş ka ze in içe ren ha zır ma ma lar ge nel ola rak
iyi to le re edil me si ne rağ men, ge re kir se ami no-asit baz lı ha zır ma ma lar da kul la nı la bi lir. Be sin pro-
te i ni nin yol aç tı ğı en te ro ko lit sen dro mu bu lu nan bir ya şın dan bü yük ço cuk lar da yük sek risk li be -
sin ler le pro vo kas yo na ön ce lik ve ril me li, da ha ön ce re ak si yo na yol aç mış be sin ler için ise en az 18
aya ka dar bek len me li dir. Ay rı ca, ek be sin le re ta hıl lar la baş lan ma ma lı, bak li yat ürün le ri ve kü mes
hay van la rı nın di ye te geç ek len me si ne özen gös te ril me li dir. 
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n ge ne ral, fo od al lergy (FA) is a spec trum of di s-
e a ses stem ming from an ab nor mal im mu ne re-
s pon se to fo od pro te ins me di a ted by eit her IgE

or non-IgE mec ha nisms. In IgE-me di a ted FA, T-cell
di rec ted pro te in-spe ci fic IgE pro duc ti on le ads to
sen si ti za ti on, and re-ex po su re to the sa me an ti gen
re sults in the re le a se of me di a tors ca u sing al ler gic
re ac ti on. Ho we ver, non-IgE mec ha nism is ca u sed
by di rect T-cell res pon se and is me di a ted by pro in-
f lam ma tory cyto ki nes le a ding to a va ri ety of chro -
nic re ac ti ons such as fo od in to le ran ce and eo si nop-
hi lic esop ha gi tis.1-3 One of the non-IgE-me di a ted
re ac ti ons, tho ugh very ra rely se en, is FPI ES.2 This
syndro me, des cri bed in 1967 by Grybos ki, con sists
of a symptom comp lex of pro fu se vo mi ting and pro-
t rac ted di arr he a with or wit ho ut mic ros co pic blo od
in the sto ol, which is di ag no sed in in fancy.3-5

The di se a se mostly be gins at early in fancy and
oc curs al most equ ally in both se xes. FPI ES usu ally
re sol ves by age 3 to 4 ye ars. Ne vert he less, per sis -
ten ce of FPI ES be yond the age of 4 ye ars has be en
re por ted but is un com mon. Fa mily his tory of atopy
is po si ti ve in 75% of FPI ES pa ti ents; on the ot her
hand, fa mily his tory of FA is de tec ted in 20% of pa-
ti ents. Ad di ti o nally, the fre qu ency of al ler gic di se -
a ses such as ato pic der ma ti tis or ast hma/rhi ni tis in
pa ti ents with FPI ES is abo ut 25%.6

ETI O PAT HOPH YSI O LOGY
FPI ES is the most se ve re form of non-IgE me di a -
ted gas tro in tes ti nal FA in in fants. Stu di es on his to -
lo gi cal fin dings and the pat hoph ysi o logy of the
di se a se are li mi ted. The re is in cre a sing evi den ce
that the im mu ne res pon se to fo od pro te in in the
gas tro in tes ti nal system may pri ma rily in vol ve T
cells. T cells res pon ding to the in cri mi na ted pro te -
in pro du ce cyto ki nes, which le ad to al ler gic re ac ti -
on with eo si nop hi lic in fil tra ti on and in cre a se
vas cu lar per me a bi lity.

Re cent stu di es de mons tra ted that tu mor nec -
ro sis fac tor-alpha (TNF-α) sec re ted by cir cu la ting
milk pro te i n-s pe ci fic T cells in cre a sed in tes ti nal
per me a bi lity, thus con tri bu ting to the inf lux of an -
ti gen in to the sub mu co sa with furt her ac ti va ti on of
an ti gen-spe ci fic lymphocy tes.7 Fo od an ti gen-in du -
ced sec re ti on of TNF-α from lo cal mo no nuc le ar

cells ha ve al so be en sug ges ted to be res pon sib le for
di arr he a and hypo ten si on. Mo re o ver, fe cal TNF-α
was fo und to be in cre a sed af ter a po si ti ve milk
chal len ge re sult in pa ti ents with en te ro co li tis.8

Con co mi tantly, anot her study sug ges ted that
dec re a sed ac ti vity of trans for ming growth fac tor
be ta1 (TGF-β1) was imp li ca ted in the pat ho ge ne sis
of FPI ES in yo ung in fants. The sig ni fi cantly lo wer
ex pres si on of trans for ming growth fac tor be ta type
I re cep tors (TGF-βRI) in FPI ES, com pa red with
that of trans for ming growth fac tor be ta type II re-
cep tors (TGF-βRI I), imp li es the dif fe ren ti al con tri -
bu ti on of each re cep tor to the di ver se bi o lo gic
ac ti vi ti es of TGF-β in the in tes ti nal epit he li um.9

CLI NI CAL CHA RAC TE RIS TICS
Cli ni cal pre sen ta ti on of FPI ES is cha rac te ri zed by an
al ler gic re ac ti on ap pro xi ma tely 2-4 ho urs af ter con-
sump ti on of the pro te in, so me ti mes even with de la -
yed on set re ac ti ons. Symptoms com monly start with
vo mi ting (≤2 hrs), fol lo wed by blo od po si ti ve di arr -
he a (≤5 hrs), and pos sibly dehy dra ti on and let hargy
and hypo ten si ve shock.1-6 Aci de mi a (in ∼15% of pa-
ti ents), met he mog lo bi ne mi a and sep sis-li ke pic tu re,
inc lu ding ele va ted pe rip he ral blo od poly morp ho -
nuc le ar (PMN) le u kocy te co unt, can al so be a part of
the cli ni cal pic tu re. Symptoms re sol ve af ter the ca u -
sal pro te in is re mo ved from the di et, but re cur with
a cha rac te ris tic symptom pat tern on re-ex po su re. 

FPI ES is usu ally ca u sed by cow’s milk or soy
pro te in and half of the se pa ti ents are al ler gic to
both milk and soy. Mo re o ver, si mi lar re ac ti on to
ot her so lid fo od pro te ins we re re cently re por ted
and we re de sig na ted “so lid fo od FPI E S”.1 The re is
an in cre a sing num ber of re ports on even sup po -
sedly hypo al ler ge nic fo ods as trig ge ring fac tors for
FPI ES, such as swe et po ta to, bar ley, pe as, chic ken,
oat, ri ce and fish.10,11

Even tho ugh Po well was the first sci en tist to
put for ward di ag nos tic cri te ri a for FPI ES, the re ha -
ve be en new re ports des cri bing so me pa ti ents with
de tec tab le IgE to the ca u sal pro te in.4 Con se qu ently,
la ter FPI ES was ca te go ri zed in to two sub gro ups by
Sic he rer et al.5 The pa ti ents are di ag no sed with “ty -
pi cal FPI E S” if: (1) they are ≤ 9 months of age when
di ag no sed; (2) re pe a ted ex po su re to the in cri mi na -

Turkiye Klinikleri J Med Sci 2009;29(6)1706

Özdemir Çocuk Sağlığı ve Hastalıkları



ted fo od eli cits di arr he a and/or re pe ti ti ve vo mi ting
wit hin 24 ho urs wit ho ut any ot her ca u se for the
symptoms; (3) the re are no symptoms ot her than
gas tro in tes ti nal symptoms eli ci ted by the in cri mi -
na ted fo od; (4) re mo val of the of fen ding pro te in
from the di et re sults in re so lu ti on of the symptoms,
and/or a stan dar di zed fo od chal len ge eli cits di arr -
he a and/or vo mi ting wit hin 24 ho urs af ter ad mi -
nis tra ti on of the fo od. If mo ni to red du ring a
chal len ge, an in cre a se in the ab so lu te ne ut rop hil
co unt (ANC) by over 3500/mm3 at 5 to 8 ho urs af -
ter the chal len ge is ad di ti o nal pre sump ti ve evi den -
ce of a po si ti ve chal len ge res pon se.5

Alt ho ugh IgE an ti body to the ca u sal fo od is
typi cally not de tec ted as men ti o ned be fo re, the re
are re cent re ports of cli ni cal FPI ES in which chil-
dren had de tec tab le IgE to the ca u sal pro te in eit -
her at pre sen ta ti on or du ring fol low-up. The se
types of pa ti ents are de fi ned as “aty pi cal FPI E S” and
they are ol der than 9 months of age when di ag no -
sed, even tho ugh ful fil ling cli ni cal cri te ri a of FPI -
ES.5,6 The se pa ti ents so me ti mes pre sent with typi cal
IgE-me di a ted re ac ti ons such as ur ti ca ri a as well.
Thus, to inc lu de scre e ning for se rum spe ci fic IgE
to the sus pec ted fo ods is pru dent for fol lo wing the
co ur se of FPI ES. 

DI AG NO SIS
The di ag no sis is ba sed on cli ni cal cri te ri a and oral
chal len ge. Po well sug ges ted spe ci fic cri te ri a for the
di ag no sis of milk/soy - FPI ES ba sed on oral chal-
len ge4. Pro te in re-ex po su re in open chal len ge re-
sults in de la yed pro fu se vo mi ting and la te-on set
di arr he a, be ing the re fo re a key di ag nos tic pro ce -
du re. The di ag nos tic cri te ri a pro po sed by Po well et
al to de fi ne FPI ES inc lu de the on set of symptoms
be fo re 2 months of age, a po si ti ve res pon se to chal-
len ge per for med du ring the first 9 months of age,
ces sa ti on of di arr he a with eli mi na ti on of the sus-
pec ted pro te in, and re cur ren ce of symptoms af ter
in ges ti on of the pro te in.4,12

Gu i de li nes for a chal len ge with milk or soy re -
com mends a do se of 0.15 up to 0.60 g pro te in/kg
body we ight (≤3 g pro te in or 10 g to tal fo od we -
ight). Di arr he a con ta i ning blo od or le u kocy tes oc-
cur ring wit hin 24 ho urs of the chal len ge

ac com pa ni ed by a ri se in the ANC gre a ter than
3500/mm3 we re pro po sed as cri te ri a for a po si ti ve
chal len ge res pon se.4,5 The se ri gid cri te ri a are ex pec -
ted to exc lu de ol der pa ti ents or pa ti ents with mil -
der symptoms. Mo re o ver, the se cri te ri a ha ve not
be en syste mi cally va li da ted and inc lu si on of cli ni -
cal symptoms is still con tro ver si al. Ho we ver, it is
al so cle ar that a con fir ma tory chal len ge wo uld not
be ne e ded when the typi cal symptoms oc cur af ter
in ges ti on of the fo od (par ti cu larly mo re than on ce)
and the re are no al ter na ti ve exp la na ti ons for the
symptoms. The re fo re, the ne ces sity for an oral fo -
od chal len ge to con firm the di ag no sis must be de-
ter mi ned on cli ni cal gro unds. Ot her wi se, this
mo da lity wo uld be mo re typi cally used to ob ser ve
the de ve lop ment of to le ran ce.12 Oral chal len ges
sho uld be un der ta ken with staff and fa ci li ti es pre-
pa red to ma na ge al ler gic re ac ti ons, hypo ten si on,
and shock. For FPI ES in par ti cu lar, strong con si de -
ra ti on must be gi ven for in ser ti on of an in tra ve no -
us li ne be fo re a chal len ge, be ca u se re ac ti ons may
re qu i re tre at ment with in tra ve no us flu ids and in-
tra ve no us ste ro ids to over co me hypo ten si on and
pre su med T-cell-me di a ted res pon se, res pec ti vely.
De pen ding on symptoms, va sop res sors such as ep-
i nep hri ne may be ne e ded.6

Sin ce FPI ES di ag no sis is ge ne rally ba sed on cli -
ni cal pre sen ta ti on, the re are no se ri es in which bi -
op si es we re per for med so lely in pa ti ents with
FPI ES. Ho we ver, se ve ral ca se se ri es of FPI ES des -
cri be va ri ed and nons pe ci fic his to lo gi cal fe a tu res in
the bi op si es. For ins tan ce, co lo nic bi op si es sho wed
crypt abs ces ses and a dif fu se inf lam ma tory cell in-
fil tra te with pro mi nent plas ma cells; and small bo -
wel bi op si es de fi ned ede ma, acu te inf lam ma ti on,
and mild vil lo us in jury.3,13 In so me ca ses, fo cal ero-
si ve gas tri tis and esop ha gi tis was fo und to be as so -
ci a ted with pro mi nent eo si nop hi li a and vil lo us
at rophy. 

All pa ti ents sho uld un der go bro ad di ag nos tic
eva lu a ti on to exc lu de dif fe rent in fec ti o us, ne u ro -
lo gi cal and me ta bo lic di se a ses. Eo si nop hil co unt,
to tal IgE, se rum fo od-spe ci fic IgE tests, skin prick
tests and he moc cult tes ting are re qu i red to ru le out
clas si cal fo od al lergy. Skin prick tests are cha rac te -
ris ti cally ne ga ti ve, but if po si ti ve, the risk for a sys-
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te mic re ac ti on is gre a ter and re qu i res a chan ge in
di ag nos tic ap pro ach. Most in fants are no ted to ha -
ve low se rum al bu min and an ele va ted PMN (ANC)
co unt and sto ols are po si ti ve for he me and re du -
cing subs tan ces in the li te ra tu re. As sess ment of in
vit ro lymphocy te res pon ses to fo od sti mu la ti on for
di ag no sis has not re ac hed cli ni cal uti lity. Hypot he -
ti cally, the atopy patch test (APT) may ha ve a ro le
in the di ag no sis of non-IgE me di a ted gas tro in tes ti -
nal al lergy, but it has not be en suf fi ci ently eva lu a -
ted in this di sor der. In a re cent study, APT was
fo und to be a pro mi sing di ag nos tic to ol for the di-
ag no sis of FPI ES.14

DIF FE REN TI AL DI AG NO SIS 
Many di sor ders of in fants that co uld re sult va ri ably
ex pe ri en cing vo mi ting, di arr he a, and po or growth,
pos sibly prog res sing to dehy dra ti on, let hargy, and
shock, are ru led out be fo re a fi nal di ag no sis. Con-
si de ring non-al ler gic ca u ses, in fec ti on is the most
li kely and the most sig ni fi cant. Me ta bo lic di sor ders
and nec ro ti zing en te ro co li tis, par ti cu larly for new-
born pre term in fants, sho uld al so be con si de red.
Se ve ral gas tro in tes ti nal di sor ders may pre sent in
in fancy with di arr he a that is non-blo ody and pos-
sibly with growth fa i lu re, but the se di sor ders are
not as so ci a ted with inf lam ma ti on, and sto ols are
typi cally he me-ne ga ti ve. For in fants with blo ody
sto ols (oc cult or gross), con si de ra ti ons sho uld inc -
lu de in fec ti on, Hirsch sprung’s di se a se and in tus -
sus cep ti ons.6

Di e tary pro te in proc ti tis, di e tary pro te in en te -
ro pathy and eo si nop hi lic gas tro en te ro pat hi es are
con di ti ons, which es sen ti ally sho uld be ru led out
as al ler gic ca u ses. Key fe a tu res of di e tary pro te in
proc ti tis are typi cal blo od-stre a ked sto ols se en in
bre ast-fed in fants; this con di ti on dif fers from FPI -
ES with the ab sen ce of cons ti tu ti o nal symptoms.
Di e tary pro te in en te ro pathy is cha rac te ri zed with
nonb lo ody di arr he a, vo mi ting, ede ma, fa i lu re to
thri ve des pi te vo mi ting and fo od pro te in in du ced
re ac ti on is less pro mi nent and not acu te. Eo si nop -
hi lic gas tro en te ro pat hi es may pre sent with vo mi -
ting, obs truc ti on, gas tric or co lo nic ble e ding ba sed
on si tes of inf lam ma ti on. Ho we ver, on set of syste -
mic and gas tro in tes ti nal symptoms is not im me di -

a te and se rum spe ci fic IgE tests for mul tip le fo ods
are de tec ted to be po si ti ve.6,15 Be fo re an al lergy
con sul ta ti on, many of the abo ve men ti o ned di sor -
ders sho uld ha ve be en con si de red.

In sum mary, the cha rac te ris tic cli ni cal pat tern
of re ac ti ons in FPI ES pa ti ents can aid the al ler gist
in ve rif ying a di ag no sis and part ners hip with a gas-
tro en te ro lo gist can be so me ti mes help ful in ru ling
out ot her en ti ti es.

MA NA GE MENT 
With the li mi ted da ta inc lu ding a few ca se se ri es and
re ports, it is not pos sib le to sug gest a spe ci fic co ur se
of ac ti on app li cab le to all si tu a ti ons. Ho we ver, an
ap pro ach to di et must ta ke in to con si de ra ti on of the
re ac ti on his tory, age of the child, num ber of fo ods
in vol ved, re sults of spe ci fic IgE an ti body tests, and
re sults of oral fo od chal len ges. Cer ta inly, no fo od al-
re ady to le ra ted wo uld be li mi ted. The cli ni ci an must
de ter mi ne a re a so nab le se qu en ce, ti ming, and mo -
da lity of ad mi nis tra ti on from pos sib le op ti ons such
as an oral fo od chal len ge or ro u ti ne ad di ti on to the
di et at ho me.6,12

For in fants di ag no sed with milk or so lid fo od
-FPI ES at first ye ar, ex ten si vely hydroly zed ca se in
for mu la is usu ally to le ra ted, but if not, an ami no
aci d- ba sed for mu la sho uld be gi ven.6 Sin ce the re
has be en a new ca se re port on FPI ES in du ced by
ac ci den tal in ges ti on of an ex ten si vely hydroly zed
ca se in/whey for mu la, hydroly zed for mu las sho uld
be used ca u ti o usly and hydroly zed ca se in for mu la
sho uld be pre fer red.16 Alt ho ugh in fants are known
to re act to ma ter nally in ges ted pro te ins pas sed in -
to bre ast milk, this prob lem has ge ne rally not be en
no ted in FPI ES and bre ast fe e ding co uld be con ti -
nu ed. With a 1-ye ar-old child with a his tory of
FPI ES, con si der chal len ge first with high-risk fo -
ods and wa it to 18 months or mo re to chal len ge
with a pre vi o usly re ac ti ve fo od. Mo re o ver, avo i -
ding gra ins as first fo ods and de la ying le gu mes and
po ultry sho uld be con si de red. Ho we ver, most fru -
its and ve ge tab les are not imp li ca ted in FPI ES and
might not be res tric ted.6,12

Re ac ti ons to ac ci den tal ex po su res can be se ve -
re, so ins truc ti ons on emer gency ma na ge ment sho -
uld be gi ven. Pres crip ti on of self-in jec tab le
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epi nep hri ne may be con si de red. Furt her mo re, if in-
ges ti on is known to ha ve oc cur red, the pa ti ent sho -
uld be ins truc ted to se ek me di cal at ten ti on to be
mo ni to red. In tra ve no us flu id re sus ci ta ti on may be
ne e ded. For pa ti ents with a his tory of se ve re re ac -
ti on and on set of any symptoms, con si de ra ti on sho -
uld be gi ven for ad mi nis tra ti on of cor ti cos te ro ids
to sup press a pre su med T-cell-me di a ted re ac ti on
and ste ro id tre at ment co uld be con si de red for any
pa ti ent with mo re than mi ni mal symptoms. The re-
ac ti on may inc lu de symptoms of hypo ten si ve shock
that pre su mably res ponds to epi nep hri ne, but in-
tra ve no us hydra ti on and ste ro ids are the only me -
di ca ti ons typi cally re qu i red. The ro le for and
ef fi cacy of an ti his ta mi nes are unk nown.6,12

CONC LU SI ON 
Pre vi o us cli ni cal da ta we re dis cus sed in this re vi ew
to as sist the cli ni ci an in ma king de ci si ons re gar ding
di ag no sis and ma na ge ment. Ho we ver, furt her re-
se arch is ne e ded to de ter mi ne the best co ur se of di-
e tary ma na ge ment, to de ve lop la bo ra tory tests to
avo id the ne ed for oral fo od chal len ges and to ad-
dress pre ven ti on mo da li ti es. Pe di at ri ci ans and ot -

her pri mary ca re physi ci ans are at the front li ne for
di ag no sis and ini ti al ma na ge ment of FPI ES, and ef-
forts to edu ca te them are ne ces sary. 
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A. One of the non-IgE-mediated FA reactions, though very rarely

seen, is FPIES.

B. Specific IgE antibody to foods is never detected even in atypical

FPIES cases.

C. Although FPIES is frequently accompanied by anaphylactic reac-

tions as seen in IgE-mediated food hypersensitivity, ingestion of

the incriminated food usually results in profuse vomiting and diar-

rhea with dehydration.

D. FPIES is an infrequent allergic reaction whose symptoms may be

quite misleading, suggesting a life-threatening disease such as

sepsis or metabolic syndrome rather than a food-induced reaction. 

E. Although cow’s milk and soy proteins are most often responsible

for FPIES, typical symptoms could also been induced by wheat,

rice, chicken, and fish. 

QUESTION

Answers to the Questions
A. Correct.
B. Wrong.
C. Wrong.
D. Correct.
E. Correct.


