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Summary E§

Background & &

Evidence is accumulating that early consumption is more beneficial than is delayed introduction
as a strategy for primary prevention of food allergy. B¥MT LAX—FTPO-HODMEIELE L THEA
ZELED LY L EGIORBROIVHAATH D L DT ET U ANEREN TN,

However, allergic reactions caused by early introduction of such solid foods have been a problematic
issue. L3LHH, BEALEORHEARL L7 LAF—KISIHETH 2,

We investigated whether or not early stepwise introduction of eggs to infants with eczema combined
with optimal eczema treatment would prevent egg allergy at 1 year of age. BBDH B IRITHKRED
BBIRRZ 0 LR L% BRI B AP URFF R TINT LA X — 2 TR TE 2hErERHE L,
Methods 5k

In this randomised, double-blind, placebo—controlled trial, we enrolled infants 4-5 months of age
with eczema from two centres in Japan. CD_EERT IRz be— L BZBRIZBWT, BARD 2,
Fioter 8 —rV@BeafLlicd —5»ADARENT Y Y —LT,

Exclusion criteria were being born before 37 weeks of gestational age, experience of ingestion of
hen’ s eggs or egg products, history of immediate allergic reaction to hen’ s eggs, history of
non—-immediate allergic reaction to a particular type of food, and complications of any severe disease.
FERG B3 7 AR, BWING L < ITRINR I DOBEE, K E OFEIR O &M x4 5 FERIRF RS D BEAE
FTRTOEERBEIHED & 5 BIRITRRS L7,

Infants were randomly assigned (block size of four; stratified by institution and sex) to early
introduction of egg or placebo (1:1). BBINEZIITF SR (1:1) DRHEREZEESIZEIVFHiT7- (4
B MR TEIMELT) o

Participants in the egg group consumed orally 50 mg of heated egg powder per day from 6 months to
9 months of age and 250 mg per day thereafter until 12 months of age. IBSFFETIX6— 9>H D
(INBSLER U 7= FBIF— F 50mg, € D125 A % Tid260meg % 5 2 7,

We aggressively treated participants’ eczema at entry and maintained control without exacerbations


https://www.ncbi.nlm.nih.gov/pubmed/?term=Two-step+egg+introduction+for+prevention+of+egg+allergy+in+high-risk+infants+with+eczema

throughout the intervention period. T bV —BHIIBBIIEAITIEE L., RBEFELOLWE I iITHE
FFarbue—nL7,

Participants and physicians were masked to assignment, and allocation was concealed. B3 & ERH
BBINL 7T B RORBIBOMRNE I T ARSI Shiz,

The primary outcome was the proportion of participants with hen’ s egg allergy confirmed by open
oral food challenges at 12 months of age, assessed blindly by standardised methods, in all randomly
allocated participants who received the intervention. —RAFERIL12HHBRRICSINE \TEHRER 12 )5
B TEEBICH VT e —7 U ROBMATRBRIC L > TRIIT LAX—DEIEEHDH L L LT,
This trial is registered with the University Hospital Medical Information Network Clinical Trials
Registry, number UMINO00008673. Z DAFFEIIR FRETERIFEH LR v bV — 7 BRABEE, NO
UMIN000008673 THR G S LTV D,

Findings %55

Between Sept 18, 2012, and Feb 13, 2015, we randomly allocated 147 participants (73 [50%] to the
egg group and 74 [50%] to the placebo group). 20124E9 8 18H X Y 20154625 130 DOREIZ1474 (734 [50%]
ZIRINBAC, TA%[50%]% 7 T & REE) ICEEBICEIY (72,

This trial was terminated on the basis of the results of the scheduled interim analysis of 100
participants, which showed a significant difference between the two groups (four [9%] of 47
participants had an egg allergy in the egg group vs 18 [38%] of 47 in the placebo group; risk ratio
0.222 [95% CI 0 - 081-0.607];

p=0+0012).  ZOBIFREITI00% O FHMFITRERICTRT L, ZORRSHTHEEENH- (RIVH
T4 4% (9%) BINT VAKX —R, I ERBETIATI8EL (38%) BIFTLAX—; URS
. 0.222[95% CT 0.081-0.607] ;p=0.0012),

In the primary analysis population, five (8%) of 60 participants had an egg allergy in the egg group
compared with 23 (38%) of 61 in the placebo group (risk ratio 0.221 [0.090-0.543]; p=0.0001). —
RINTERETIZT Z B RBE614 23N (3 8 %) BBIVT LA F—Th ol BSEITHE L THRIFFE604 115
A (8%) ODHTHINT LAX—2Ho7 (Y A7k 0.221 [0.090-0.543]; p=0.0001),

The only difference in adverse events between groups was admissions to hospital (six [10%] of 60
in the egg group vs none in the placebo group; p=0+ 022). 19 acute events occurred in nine (15%)
participants in the egg group versus 14 events in 11 (18%) participants in the placebo group after
intake of the trial powder. WRECTOHEFROEIAGSBIFGEOATESL (15%) KHLTTF
BARBFOLTHY (p=0.022), RBHREHKT 7 ERBEIILA (1 8%) 14FFITH L THINEE 94 19
BEHThoTz,

Interpretation #%2

Introduction of heated egg in a stepwise manner along with aggressive eczema treatment is a safe

and efficacious way to prevent hen’ s egg allergy in high-risk infants. &7 IRBTENE L BXPERY



RMBBEIFOEEIL, ™AV R THRICBITIRINT LA FR—THOIDICRETHREBRFIETH D,
In this study, we developed a practical approach to overcome the second wave of the allergic epidemic
caused by food allergy. ZDHRIZBWVWTELIIEMT LAX—ICLEZT VAX—OFE20H 7R
2 EBRAR G HR LT,

Introduction (XL ®HIT

A second wave of the allergy epidemic, in the form of a rising prevalence of food allergies, has
emerged in highincome countries following the first wave of increasing asthma and allergic
rhinitis. 1

ZOT VAR —DF208, BT VAX—FRELR, IWmE. 7 LAX—HEROEMOEIDORIHE
WTENT,

Food allergy often occurs in the early stage of the allergic march,?along with atopic
dermatitis, and is associated with increased risks of anaphylaxis and asthma.® 87 LLF—
BT AT —v—FOPMHIC I ARONT P E—REREHE>TVD, T LTT VAX—BRT T 7
4 7F—NMHEDY 27 B3EL 1D,

Hen’ s egg allergy is one of the commonest forms of food allergy, with sensitisation to egg at 1
year of age strongly associated with sensitization to aeroallergens at 3 years of age.? TBIF
TUAR—IBMT LA —IZR DI ADNDET LAX—D—2ThH Y, IR TOBRIVOBRE L 3EFFD
ERT VT VIR L TR OEERH B,

Although food allergy and atopic dermatitis (and subsequent asthma) have been widely believed to
be prevented by avoidance of specific food during the perinatal and infancy periods, % such an
approach has not been supported by a Cochrane systematic review.’! B#T LILX—L 7 b —f#f
JER (L2 wmE) 1ZEEH L LEHMCRENREMZET D I LIZX > TFRHRD LIESEL
BNTEN, FD L 5 72J)7iEIXCochrane systematic reviewlZ Ko CTEEE o7,

Conversely, findings from observational studies8-11 have revealed that early introduction of solid
food might decrease the incidence of food allergy compared with late introduction or avoidance.
WIZEBRRPEIC X > T, BALRORHEAIEHEACKREL LB L TR T LAX —DREEZE L
b LNARNWZ WS,

Several randomised controlled trials (RCTs) have been done to test the possible protective
role of early introduction of solid foods. W< DD ENEE 2 b a— /L3 BR (RCTs) TR EDE
HEADO TR EEZT A P LTET,

Investigators of the Learning Early About Peanut (LEAP) study'? investigated the effect of
introduction of peanuts in highrisk infants and found that early introduction reduced the

prevalence of peanut allergy at 5 years of age (relative risk 0.19; p<0.0001). The Learning Early
About Peanut (LEAP) study®HFZE&EIINA VA ZHRTO—FVEAOHREHEL, BEHOBEAILS



BERTOE—FY 7 VAR —FEERE TF5Z L& RWZ LI (relative risk 0.19; p<0.0001),
Results of another RCT' that investigated the effect of egg introduction at 4 months of age did
not show any protection (relative risk of hen’ s eggallergy at 12 months 0. 65; p=0. 11) and highlighted
a major problem of such an approach in infants with moderate-to—severe eczema because many might
have sensitisation and clinical reactivity to egg by 4 months of age. 4 » BERIZIRZEXT-%R
ZHBIBDOFFEDFER TIIM S FHZIRILRL (127 ARDRINT LA X —DHE ) 27 H 0. 65;
p=0.11), %< DRIT 4 7 AFRFE TIIBINH U TR & BRRAI R RIS ZH L TV e eI H &N L BEIE
WBBERTIHLRTIIZIDOL S RAGETIIREREERH D Z LA LN R o7,

In both RCTs, a considerable number of participants had allergic reactions to several types of food
at first introduction. A DRCTSIZHBNT, 23720 OBOBM L2 RBFRHOW OOBEOEY %
BE L ZRTUVAR—RKIENH o7z,

The Enquiring About Tolerance study'* assessed the possible preventive effect of early introduction
of six types of food, including peanuts and hen’ s eggs, in infants from the general population.
THERFFE (The Enquiring About Tolerance study) (X—fRFLIZITRIT 5 E—FYBINE ETRELAED
BEHBRIRIZ OV TFHRIRD & 5 BN ERFT LT,

The complex protocol had rather low adherence and the results in the intention-to—treat analysis
were negative. M7 0 ha—/LZL DR VEVWT FeTI U RERD, FORE
intention-to-treat analysis (AmL&>eLt-2MERITRRETSELOTT, ZTESLOTOMI—LEBBILETHRISSHFET I
WCHEEN R - T,

Findings of these RCTs suggest that a safe and practical approach for introduction of allergenic
foods to high-risk infants with eczema is still very much needed. Z#U5H®DRCTsiX, BB D &H D/
AVRIARET VAKX —EME 52 21D DRETEENRITETOLEENEEZ HDZ L &r g
LT3,

Eczema in infancy is associated with an increased risk of percutaneous sensitisation to food
allergens. *V" FLIFBBIIBRMT LA X —IZ L HREHBIEY R 7 2K EE 5,

Attentive and effective treatment of eczema might be needed before and during feeding of allergenic
food, such as peanuts and eggs, to infants. BBOEEEI FRABRIEEN L —FY, D Xk 5 ¥,
RTNX—MDH28MEEZDHRELTVIHBEL IND,

Our experience of oral immunotherapy suggests that a very small amount of solid food can be safely
introduced even for patients who have already been sensitised at first introduction and that

a stepwise increase in dose might be a safe approach. BD>EDOHEHMZEEICBIEENTWBAIRIC
RLDTEAZET THREREETE, REBZEMOICHET 2 EBIIRETH D T L RO LR
BRI T4 ORBILRREND,

We did a randomised, double-blind, placebo—controlled trial, the Prevention of Egg Allergy with
Tiny Amount Intake study, to investigate if the combination of stepwise introduction of egg with

aggressive treatment of eczema reduces the risk of onset of hen’ s egg allergy at 12 months of age.



BEL-BBOEEEL LN O EREMICINZE 532 5 EN 2, HORETRINT VA —REY X7 %
BIRCTEX A2 R/ETHEDIC_EERSFERay he— LR B (DEERIC L 3007 LA X —FF5
72 ; PEATAIS) Z4T-o 7,

Methods ik

Study design and participants AFZEEH & SNE

In this randomised, double-blind, placebo—controlled trial, we recruited patients from the National
Center for Child Health and Development (NCCHD) and Tachikawa Sougo General Hospital (TSGH) in Tokyo,
Japan. COEEBR_EBERT 7R b u—ARBROZOICHTOEMAEE & 4 — (NCCHD) & 3z) Il
BIABE (TSGH) DBENLBME Lo T,

Participants were eligible for enrolment if they were 4-5 months of age with atopic dermatitis
meeting Hanifin—Rajkas’ diagnostic criteria.'® & # 13Hanifin-Rajkas D Wi EHE &M 7~ 374-5
rAO7 PE—HRERRLE L,

Exclusion criteria were being born before 37 weeks of gestational age, experience of ingestion of
hen’ s eggs or egg products, history of immediate allergic reaction to hen’ s eggs, history of
non—immediate allergic reaction to a particular type of food, and complications of any severe disease.
TERRIBEBTHRAN . BRIV E 72 13RS OBEERE O H 5 B BINH 27 VAXF—RKISOBEEDH 2 .
b OREDOEMHT DA ARISOREROH 2R, BEERBEZEHT D RIIRS L,

We did not exclude any individual for introduction of any solid food except for egg. FRLASDHEE
LEEZERL TV DRI L o7z,

We obtained written informed consent from the parents of the participants at the time of enrolment.
RBRBARHCSME OMBA O EEIC L 2ABEEL BT,

The study was approved by the institutional review board of the NCCHD and TSGH. Z ®HFZEIINCCHD
L TSCHOMER NTERFER T L > TRB S I,

The protocol for this study and the subsequent changes are available at the NCCHD website. Z @
MAEDOTr h2— & ZDEDEEEINCCHDD B — L= D,

Randomisation and masking ZEfEZfLE~RAFX T

Participants were randomly assigned to the egg or placebo group in a ratio of 1:1. HINFIIPIEE
LT TR I TEERICE Y YT,

Allocation was carried out with use of the block randomisation method. BD ¥ Tix7 v v 7 EIES
fEETIT o7,

The block size was four, and participants were stratified into four groups based on institution
(TSGH or NCCHD) and sex. 7Ry 7 ¥4 Xjx4 T, BIFHIIMER (TSGH %72/ NCCHD) & Pz &S\ Tl
DOFITREINE LT,

The allocation plan was created by the Data Centre located at the NCCHD. Y X4 TE HXNCCHD®D



T—FErF Il Lo TERENT,

The Data Centre was in charge of randomisation of participants and storage of all clinical data.
T—ERE—@BWEDT X MM (BIERIL) L&TOT—FORFEEY L,

The following procedure was adopted to conceal allocation information: at the time of registration
of a participant, the Data Centre received information about institution and sex only, and they
allocated an assignment code a or b, without knowing the identity of the participant. R®ZFEIE
BRIV Y THERERT L  BMEBORGEHNCT —F B & — 3R LT OBEREZTIRY . &
DOFETHEMDZLEBELUICa— FaE7213b%H Y BT,

Assignment was executed on the basis of a computergenerated random number table. [V YTtz
Ea—ZTERENTET U F A EREEICRENE,

The result of the assignment was orally communicated to a desighated member of clinical staff ,
who was the only person to know which assignment code corresponded to the egg or placebo group.
B B CORRITIEL SNTZWKAZ v ZICAFTIEAbNZ, EDREZ y 73 EDa— RBRIENT 5
N (B PEHMS>TVDIE—D AN THo7=,

This staff member prepared the trial powder for distribution to participants without being involved
in any other aspect of the study. ZDAZ v 7 iXZOWED ¥ OBREIZHED O AW THMNEICEA
T ORI RZ MM L7,

Participants were recruited by those giving the intervention (ON, SK, JN, KY-H, MK, MS, and AK)
and PETIT study members (listed in the appendix) and the primary and secondary outcomes were assessed
by the other masked outcome assessors (PETIT study members). ZMFIXZ ORI AT DAL (0N,
SK, JN, KY-H, MK, MS,AK) LPETITHFZEA U AN—ICL o TEHESNTZ, —R, ZROBRIIMOM S 2\
BRIME Lo TEESNTZ,

In this way, participants, their caregivers, those giving the intervention, outcome assessors, and
the Data Centre were all masked to assignment information during the trial, and allocation was
concealed. ZDJFET, Rl ., SMTEE, BEFME, 7—FrF—XZORBHMFPICETOEID 4
ThhiF@a b oniadol,

Only the Independent Data and Safety Monitoring Committee (IDSMC) could access the unmasked data.
M7 —F BT =L —FBR (IDSMC) ZF AR SNIT —ZIZT 7 2 AR,

Procedures FJ[H

Participants consumed orally the allocated trial powder from 6 months of age daily, for 6 months.
BMMEIIE®R 6 » A LV FEMBEAFY S TON R REZROTR L,

We assigned the egg group a powder consisting of egg and squash (Japanese pumpkin), whereas we
assigned the placebo group a powder consisting of squash, for which we matched colour and volume
with the egg powder (appendix). FT&AIIIFE A7 U =2 (BEARIRF¥) NOHRIMKREZIIFEIZED
YTle, LML TERBITIIRAZ Ty Vol REFV ST, SIoKKREA, BRA—&TLHL5CL,

For the egg group, we prepared packages containing two different doses of egg powder. JREEIZIZ



DORROTBDIRDO Ny r—VBRHE ST,

One taken daily for 3 months beginning from 6 months of age consisted of 50 mg of heated egg powder
(containing 25 mg of egg protein, which is equivalent to 0.2 g of whole egg boiled for 15 min) and
100 mg of squash. —D{X4&#% 6 » H 25 3 » H RBI50mgDINEINHFR (1543 ) T7-22PF0. 2g & [F% D 25mg
PIEAEET) L10mgDR I T va,

The other egg powder packages consumed for the last 3 months beginning from 9 months of age consisted
of 250 mg heated egg powder (containing 125 mg egg protein, which is equivalent to 1.1 g of boiled
whole egg) and squash. & 5 —JFOIHR Sy &r—V250mgMBIFIR (P T=42I01. 1g& A% D125ng
REAZED) 24EKI Xy AP 3r AMERT,

Our clinical experience of oral immunotherapy for egg allergy suggested that 50 mg of

heated egg powder was a safe dose for first introduction. JE7 LA X —DRROBEEEICB T KA
DREBRD> b 50mg MBI RIZZ 2R R DORERTH T,

We adopted the two—step approach to increase the dose of egg powder 3 months after the first egg
introduction. FRHIDIIEEDHRIVIROEEEZ " BEREETITo T,

Correspondingly, we also provided the placebo group two different doses of trial powder packages
containing squash, 150 mg from 6 months of age and 250 mg from 9 months of age (appendix). &
NEMRICT T ERBECHEHR 6 7 B LV 150mg, A% 94 A X V250mgDR T U v ¥ 2 ORBK TR
ST 2BEDORRST-BO TS 7R M LT,

On the first day of trial powder introduction at 6 months of age and the first dose-up day at 9
months of age, participants visited the hospitals to receive an oral food challenge test by using
the assigned powder so that they could be carefully observed for 2 h after intake of the powder
by a paediatric allergist. Subsequently, participants’ consumption of the trial powder was recorded
daily by their respective caregivers. 6 r AL BT 59 r BEEBORIIOBIZSMEITR Y YT
BNICHREZHER L TROAMRREZZ T O7DITHEREEZR2 L, MNET VX —FME X ) RABmRE
E2ZF%, 2HHERRSBELRIT T

We did not place participants under any food restrictions except for eggs and egg products. &
HnEBE IR L IR LIS D B DFIRRIZZZ T R x0Tz,

We did not require their mothers to follow any dietary restrictions, whether they were breastfeeding
or not. RHERHPENCED L TRBICKH L THTLRERIRE Ligh o7,

We treated participants’ eczema attentively, aiming to achieve remission, and gave proactive
therapy to some patients with moderate-to—severe eczema to prevent flareup, as previously
described. ¥ BMEFBITH L TRBHAEMICR D X O ICHERIRSBR L., PHED L BEOBEITIILIAT
KRB LIZX O RTaT 7T 4 TRIERIT T,

We treated participants for their eczema when they visited the hospitals as outpatients

for the first time before enrolment in this study. I OWFERIZEEKIILDENIHID THREEDI/N K E
R Ll T, BBOWBREIT T,



Specifically, for infants with moderate—to—severe eczema, we applied topical corticosteroids (0. 1%
hydrocortisone butyrate ointment for the face and 0.12% betamethasone valerate ointment for
everywhere else) daily until the eczema disappeared. $FICHFEENSEIEOHIRICH L THRFAT v
4 FERE (BHmIZIX0. 1%hydrocortisone butyrate#k®E (224 K) ZEEHUSNETIZO0. 12% betamethasone
valerate®® (V7 my) ) ZRBPHERTHETHEARMLL,

Topical steroids would then be used intermittently for a maximum of 2 days a week for maintenance
of remission. RFTAT rA NIXEMERFOOIZERRBEIC2E, BXMIER S,

If remission was maintained for more than a month, we replaced application of steroid

ointment with emollients and gradually tapered them off (appendix). —# HU FEMIMEFEINT
WA T v A FORD Y IRBANCEE LAT S FEYo VHloTWo7 (H#) .

Participants had regular visits to outpatient units for assessment in addition to their scheduled
visits for this trial to make sure that their eczema was in remission. ZNMFITEBENEMTH
DT LEPDDTEDICZORBROIDICTFEIN-EHZZUMIbAREZD L,

We obtained blood samples at patients’ first visits as outpatients, at enrolment (4-5 months of
age), and at 9 months and 12 months of age. ARFIELEE, RBREGIF (E#%4-57,H) . £%9r-H L
127 BiICZm L7,

We did clinical assessments at the same timepoints. [RIFRFIZERIKEEAGZ1T 277,

Adverse events were recorded in an event diary by caregivers and physicians checked the diary at
every scheduled or unscheduled visit. JEIRIZEIR BECICREBEIZ Lo TREESI L, EFMBLETOEH
22, BEINRERICF =y LT,

The oral food challenge (OFC) consisted of a cumulative dose of 7 g of heated whole—egg powder
equivalent to 32 g of boiled whole hen’ s eggs in both groups. O RWARRBRIIW T OB L
T32gD2INP TIN & F%E TH 5 TgDMBARIHR TIT o 72,

If a participant showed any objective immediate allergic reactions, such as urticaria, continuous
cough, wheezing, vomiting, or diarrhoea, the participant would be diagnosed as having hen’ s egg
allergy. BMEDFERS, FHI%EK, Wik, IR, THO X 5 7%, ML2DHIRRT LA X —REE R
Liz7ebiX, BMIIT LAX =035 LBliahi,

Additional information about OFC is provided in the appendix. & &7 BMAMARIIOVTONE
HITHREITR LT,

We measured serum concentrations of IgE specific to egg white and ovomucoid with the ImmunoCAP
(Thermo Fisher Scientifi ¢, Upsala, Sweden) system. ImmunoCAPY AT AZTCHEFRODOIFA L AR L=
A FREMTEZRIE LT,

We measured serum concentrations of IgGl, IgG4, and IgA specific to egg white and ovomucoid
with a microarray system using diamond-like carboncoated densely carboxylated protein chips.?
Diamond-1like carboncoated densely carboxylated protein chipsZHWC~A 27 a7 vEALIZX 50
H, RS IA NI 25161, Tg64, TgAMFREZRIE LT,



We collated baseline data at enrolment (4-5 months old), but measured Scoring Atopic Dermatitis
(SCORAD) *! and thymus and activation-regulated chemokine (TARC) data at the time of patients’ first
visits as outpatients, even if this visit was before 4 months of age, to record patients’
initial skin conditions before they started eczema treatment. EREEKERIZEART—FE2KE (X 1S
T9H) LI, 7 b e — B ER A = 74k (SCORAD) & MIfiE AL & & A 1 > (TARC) Z 4 3RAIR2HFIZ B
R LTe, T ERK4r AURTToh - THIRBIRR 14 S RN BEIRR B IRIE & 528k T 2 72 DI HIE
L7z,

We recorded each participant’ s skin condition using SCORAD and the patient—oriented eczema measure

(POEM). ** R85 BZ)i§ DR H8 % SCORAD & [ S i 22 3+ (POEM) & AV CRidk L 7,

We assessed SCORAD at the first visit as baseline data and again at 12 months of age. FEEANHY7R

T —5 & LTHIREEL 1 2 7 ARFTSCORAD% RSk L 72,

POEM was assessed by a caregiver weekly during the trial. BRBAHIR] P{REH I L > THHEAPORMEZ T
L7,
We used mean POEM score for 4 weeks as the score for each month. A O a7 488 OEHPOEM

Zare UCR&ULER L,

Outcomes #ER

The primary outcome was the proportion of participants with hen’ s egg allergy confirmed by open
OFC at 12 months of age. & 1 RAVERIX12, AREDA—7 U EMATTRE (OFC) 12X > THEII7 LIV
F—LWETEIHETRLE,

Secondary outcomes were serum egg white and ovomucoid-specific IgE, IgGl, IgG4, and IgA

concentrations, together with TARC concentration. —IRAIHEEIZTARCIEE & RIEFICMEIN QA & AR L
a4 FEREARIGE, IgGl, IgG4, IgMETH D,

Although we planned to measure salivary antigen—specific immunoglobulin concentration as a
secondary outcome, we were unable to measure it because of technical reasons. 2WRAJIRFEE L LT

R PR RAGRE S v T ) MEZRET D TFETH 72, BIMHRBEO-DIZRIETE o7z,
We measured egg—specific immunoglobulin concentration at enrolment (4-5 months of age) as
baseline data and at 9 months and 12 months of age. XeRET—4& & U CEEER; (E#%4-52-H) IcF
729 R L1257 AR IRRMARE e 7 ) Y 2RIE LT,

We measured TARC concentration at participants’ first visit as outpatients before enrolment (as
baseline data) and then at 9 months and 12 months of age (appendix). TARCIEIZERET —# & L CTH)
BEHCET9, A L 127 ARHICHRAE LT (W) .

The safety outcome was the proportion of infants with serious adverse events and important medical
events during taking of trial powders. 2D EIIARBRMKERFEOEE K n & BEER ERLE

EiToROHETRLE,

Changes of outcomes after the trial was started are described in the protocol. FRBRIGEE - T

NEDEEDTEIL S 2 b a— VTR LT,



Statistical analysis #EEFFRIBEAT
We predicted the prevalence of IgE-mediated egg allergy at 12 months of age to be 7% in the egg
consumption group and 20% in the placebo group on the basis of published reports.®?  BREIZER4
SNTSCIRD D12 AREDIGEIZ K DI 7 LAF —DFEIIIHERBETS, 77 B RBET200E FARL T,
To detect a relative reduction of 65% (from 20% to 7%), with a power of 80% (a=0.05 [two—sided])
we estimated that 92 infants per group were needed. 80%KEHI=E (a=0.05 [[HEI]) FAXFHIY 2 7
265% (20%0>HT7%ET) TRIHT HTEDITIIHATLYRALETH ST,
Allowing for about 10% loss to follow—up, we planned to recruit 200 infants. 7Fwu—7 v H
IC10%Bi¥% 9% & LC00ANEBEET 5 Z LT L7z,
We analysed the primary outcome in all randomly allocated participants who received the intervention.
AR E KFE LI BMEFLE T2 EBIERMELIRRE DI L,
We excluded participants whose parents voluntarily withdrew them from the analysis before they
started the intervention and considered those who were withdrawn after they started the intervention
positive for the primary outcome. S AFRRBRAMAE 2RTICHIBLAS H RHNCHATH HREREFLE L 2B
FIIBRA L. AARBRDIAE - THLEHR L2 BME B EIRERIARBRGE TH o T2 HEI3BER LT,
We included participants who satisfied the recruitment criteria, took a trial powder for more than
130 days, and accidentally ingested hen’ s eggoutside of the trial less than twice in the per—protocol
analysis. ZMEHEIZEGE L, 1308 L ERBMFKREZIEE L, per—protocol fEMT (i : Fora—Li@vicmisahnr-o
ploaes) FIZ2BIFHORBRUS O BIMERE RO BEIIFTICZD D LT L,
We excluded participants whose primary outcome was not established when the trial ceased (on the
basis of the results of the interim analysis) from the primary analysis population, the per—protocol
analysis, and baseline data. BRERETEHC (PRIBATORELEID) BIREROE IRAEMBHT.
per—-protocolf##, EAT —F BHERL TORWLBME LRI L7z,
We analysed adverse events in the primary analysis population. EIREATEMICEBIT 3EIK % #E
#r L7

Interim analysis by the IDSMC was scheduled for 1 year after the start of the study or when the
number of participants reached 100. WFZEBRAEIERME 721X MEN100ANIZE L T- & ZIXIDSMCIZ L B H
MIfENT 2 FRE L T2,
At interim analysis, we planned a point estimate for the primary outcome and if the estimated
intervention effect was different from the value used in the sample size calculation, we would
recalculate the required sample size. HBBFICBWTEIREROFEELZEHE L, b LFHEL
TS ABRBFE CH A ZOHBETHERSNIMELE BRo> T HEIE, SORERSNI A X2HHE
L7z,

Decision making about changing of the total number recruited on the basis of the interim analysis

would be done by the IDSMC, not by the trial steering committee, which was masked to assignment.

FRIITICE S BRSNTCRARDOEE OREITHRRERZRR TII R ISMCIT L > T Ehiz, 0D
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LTI O o7,
We analysed the primary outcome with the x2 test. IR RIX x 2T A2 M THITF L7
We set the level of statistical significance for the primary outcome at 0.05 (two-sided). 1R
&R OBEFEHIA EIX0.05 () & L7z,
We also did post—hoc logistic regression analysis to take into account stratification factors and
imbalances of baseline variables between groups, including SCORAD score, family history of allergic
diseases, and start of solid foods. SCORADRA 27, 7 LI X—RKBFERE. B ARG EE DI~
DOFHERBHINLEF L EE A 2B RICANT,
We also did subgroup analyses stratified by concentration of egg white-specific IgE at baseline
(we defined lower than 0.35 kUA/L as non—sensitised) in the primary analysis and per—protocol
analysis populations. F1RAENT & per-protocol ATEMIZBIT 2 EART — & TOINAK AR IgEE

(0. 35 kKUA/LAKTGZIERIEL BF) < X DB EN - EEFMET 21T 572,
Furthermore, we did analyses stratified by the class of egg white and ovomucoid-specific IgE at
baseline in the per—protocol analysis population. & &IZper—protocolf#ATEM CHOEBT —& TD
SRR L AR LA, FREMNTIED 7 7 R X 5RMMEZITo T,
We also did logistic regression analysis, adjusting for the following covariates: serum TARC, total
IgE, and egg white—specific IgE concentrations at baseline and mean POEM score from 6-12 months
of age. TROILEHK (MIETARC, ¥TIgE, SIERRIGE) K XDMELZ L TR VAT 1 v 7 ERSHT£1T
277,
We did safety analyses in the primary analysis population using x 2 and Wilcoxon ranksum
tests. x ZRT A ML UA NI AVIRMFIREZ MR L T—REATICE W 2 B2 T L7z,
We did all statistical analyses using R version 3.1.0. & CO#EEFERIMITIIR version 3.1.0. 24
Al
This trial was overseen by the IDSMC. Z ®OFRERIZIDSMCIZ X » CTEH I,
This trial is registered with the University Hospital Medical Information Network Clinical Trials
Registry, number UMINO00008673). Z DRBRIIKFREERIEHR T v b U — 7 BIRABREE No
UMINO00008673 THgk ST,
Role of funding source B&&JEDEE
The funder of the study had no role in study design, data collection, data analysis, data
interpretation, or writing of the report. AFFEDELIRALF IIAEREHE, T —FERF. R, REIC
RS Lighotz,
The corresponding author had full access to all the data in the study and had final responsibility
for the decision to submit for publication. BEAEEFIIZDHENDETDT —FIZT 7 EATE, #
MOREDHRMBEEEZR ST,

Results HR
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Between Sept 18, 2012, and Feb 13, 2015, we assessed 266 infants for their eligibility, successfully
enrolling 147 (55%) of them on the basis of the inclusion and exclusion criteria (figure 1). 2012
94 188 »* 52015428 13 H DRICEIR D 72 912266 A D Vi & 30 L TRk & BROMD EHER TLIC T DN 14T
A (55%) DRZZEKLI,

We allocated 73 participants (50%) to the egg group and 74 (50%) to the placebo group. JFEEIZ73
4 (50%) . 7 ERBECT4IL (50%) BV Tz,

We stopped recruitment early at the request of the IDSMC because the interim analysis of the
first 100 participants detected a significant difference between the two groups in the primary
outcome.  FEHID100 ADHRMAT TOIRFER C2HMICHBZL RO/ DI EHITIDMC L W B2 &
LT3 E5BFNHY, Pkl
Six (6%) participants were excluded from this analysis (and the final analysis) because they never
consumed a trial powder (three [6%] in each group): two (2%) were found to not meet the diagnostic
criteria for atopic dermatitis (one [2%] in each group) and four (4%) did not start the intervention
(two [4%] in each group). 6 AIXFRBRMIR 2RI L 720> o 7272 DITREHT OFER D RSN L7z (BHE34 (6%) ) o
2A(2%) X7 PE—HREROBWEEICEDRN E A L (B4 (2%) « 7244 4% TARER
ZBR L2 o7 (BFE2% (4%) .

Allocation was opened to all investigators and participants after fixing of the data, on May 15
2015.  20155F6 R I5RICIRY 1%, 7 —F BHEE L I-RETONERRE L BMEFITAM L,
The number of participants included in the primary analysis was 60 (50%) in the egg group and 61

(50%) in the placebo group. 1IRFENTHRSNMEEIIIIFEGC0L (50%) . 7T AREG614L (50%) THoT-,
We excluded 20 (14%) participants from the final analysis who had not been assessed by the provocation
test when the trial ceased and were asked to stop their participation (ten [14%] in each group).
AR TRFBRRBIC L 5322 T ado72204 (14%) 2L, ZOBMEITITRBRIIBMT S 2
LEHITD LB L,

117 (97%) of 121 participants were assessed for the primary outcome by OFC (70 [96%] of 73 in the
egg group and 73 [99%] of 74 in the placebo group). BMEF 1214 D 5 1174 (97%) 1X1REEDT-
DICEMATTRB L2 T e I3 704 [96%] | 77 B RRTAR T34 [99%] ) .

One (1%) participant in the placebo group and three (4%) in the egg group withdrew from the trial
(appendix) ; they were included in the primary analysis but excluded from the per—protocol analysis

7 eARBDIL (1%) LR34 (4%) ([IRBRI>OEEEL (BB . 2h b 0BME T IRFITICIIAR
7253, per-protocol SEHT CTIXERS L 72,

With regard to adherence, six (8%) participants in the egg group and five (7%) in the placebo group
were excluded from per—protocol analysis because they had taken the trial powder for less than 130
days. 7 Re7 Z 2 RICBILTINBEDBAN (8%) &7 7 ERBEDSA (T%) IZABKOBEA130 A AR

D 7= per—protocol BT/ &R LT-,

In the per-protocol analysis population, the mean number of consumption days of the trial powder
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was 163.5 days (SD 17.9) in the egg group and 167.6 days (16.5) in the placebo group. per—protocol
FRATEERIC B\ TEEHD R O IR B 40X IFR T163. 5 (SD 17.9) . 77 £ RFET167.6H (16.5) Th -
7o

Baseline characteristics are shown in table 1 and the appendix. EARAZEEIIF1 LEEIZTL
7o

More than 90% of participants received breastfeeding at 6 months of age. ZINFHF DIO%LL 164
ARRIRETH o7,

The number of patients with hen’ s egg allergy confirmed by OFC at 12 months of age was four (9%)
of 47 in the egg group and 18 (38%) of 47 in the placebo group at interim analysis. HRSIEEATIZ
BWT127 ARFICEMATTRBIC L o THRIIT LAY — LHE SN2 BMELIZIR4TL F4N (9% . 7T
T ARTATAF 184 (38%) TH T,

The IDSMC requested the person in charge of statistics in this trial (EI) to calculate the
significance of difference, although this calculation was not planned at the interim analysis in
the statistical analysis plan. IDSMCIZZ ORBROELEFIZH L TEEEZHETIISH LANT,
T ORI AR OREFHF RN RHENZ 132> > 72,

The risk ratio was 0. 222 (95% CI 0. 081-0. 607; p=0. 0012), which crossed 0’ Brien-Fleming’ s boundary;
the corresponding significance level was 0.003. VU A7 k0,222 (95% CI 0.081-0.607; p=0.0012)
TO" Brien—Flemingiit &7 v 29 % ; Xi¥ 2 HEAKHEE0. 003 TH o7,

In the primary analysis population, five (8%) of 60 in the egg group and 23 (38%) of 61 in the placebo
group had hen’ s egg allergy confirmed by OFC at 12 months of age. 1YRFEEATERIZIBVTIIHEGOAN
FEN (8%) & 77 & RE61AF23A (38%) 13127 ARFORMARRBRICL > TRIIT LAF—THHZ L %
WSz,

The risk difference was 29. 4% (95% CI 15.3-43.4), the number needed to treat was 3.40 (2.30-6.52)
and the risk ratio was 0.221 (0.090-0.543; p=0.0001; figure 2). U R 7 Z}X29. 4%(95% CI 15. 3-43. 4)
THREEZLEL LT3, 40 (2.30-6.52) TY R 7 HiZ0. 221 (0. 090-0. 543; p=0. 0001; [ 2) TH -7z,
The odds ratio of the two groups was 0.113 (95% CI 0.035-0.361) adjusted for SCORAD score, 0.161
(0. 056-0. 468) adjusted for allergic history of father and mother, and 0. 083 (0.023-0.297) adjusted
for start of solid foods (appendix). 2D F v XELIZSCORADA =2 7 CHIIE L 7-fEI%0. 113 (95% CI 0. 035
-0.361) TH o7,

For worst scenario analysis in which withdrawers from the egg group are considered positive for
the primary outcome and those from the placebo group as negative, five (8%) of 60 participants in
the egg group had confirmed egg allergy compared with 22 (36%) of 61 in the placebo group (p=0.0002).
RET Y A TIE, SIHAOREE L 722 MEIIE 1 RKERTHET, 77 e RHP LR L-SNE
L B X DA, IIBEIZ60ANFEA (8%) A5, 7F B REETIX6IAF22A (36%) BIIT LAF—ThH T,
In the per—protocol analysis, two (4%) of 46 participants in the egg group were diagnosed as having

hen’ s egg allergy compared with 19 (38%) of 50 participants in the placebo group (figure 2).
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Per-protocoli#HT TiX, A6 AF2A  (4%). —FH 7 T BERFETIXE0NF19A (38%) BWIIT LA F—T

Holz,

The risk difference was 33 « 7% (95% CI 19. 0-48. 3) and the risk ratio was 0. 114 (0. 028-0. 464; p<0. 0001).
UR7 21333 - 7% (95% CI 19.0-48.3) T Y., U R 7 t130.114 (0.028-0.464; p<0.0001) TH -7z,

The number needed to treat was 2.97 (2.07-5.27) and the relative reduction in the prevalence of

hen’ s egg allergy in the egg group compared with the placebo group was 89%. JSEEME AL (NTT)
(R¥E: DT FFRA v MBS 5 BEZ IAMD T 72010, MADEEOWRELEL T 02X LEZLOTH

%o T OHEITMx ) A 7% (absolute risk reduction) D% e 72 5) 132.97 (2.07-5.27) TH Y. JFEET

DBIFT LA F—FREOMHUETIZ T 7 B RBEL LB L T89% Th o7z,

Ovomucoid-specific IgE concentration at 12 months of age in the egg group was lower than that in

the placebo group, whereas ovomucoid-specific IgGl, 1gG4, and IgA concentrations at 12 months of

age were higher in the egg group than in the placebo group (figure 3, appendix). JIFE12+ AKF

DOF R LA FRENIGEMEIZT T ERBHEL VIES o 7eds, TR LA NEFEAI], 1964, IgAMEILY

FERBELVEPo (K3, ) .

Sequential changes of egg white—specific and ovomucoid—specific IgE concentrations of individual

participants are shown in the appendix. £BMEDIAL ARL AL FEREMIGEHEO—EOELIX

HRIRLTH D,

Egg white—specific IgE and ovomucoid-specific IgE and I1gG4 concentrations of participants with egg

allergies in the placebo group were increased compared with those without egg allergies (appendix).

TIERBETIHT VAKX -0 5BMEORENIgEE AR L a4 NEREAIGEE IgCHMEITINT LAF—0D

BROBIE LB L THEM LTV (6@ .

TARC concentration at 9 months and 12 months of age and SCORAD score at 12 months of age were decreased

from baseline in both groups (figure 4). 94 B & 124 BEFOTARCIE & 124 H KD SCORAD R = 7 [ X i #E
EHERELVETLTW,

POEM scores during the intervention were low in both groups, suggesting that the eczema was well

maintained during the trial in both groups. SABIREIF DOPOEMA a7 XmHE & HIc/&< ., M TRER

HMFOBBBEF ay br—1r STl EE2RBL TN,

The two (3%) participants who developed egg allergy in the egg group in the per—protocol analysis

had a higher POEM score than did the other participants (appendix). Per—protocolfE¥TIZIiT 3

IRBETINT LAX— L2572 A B%) 1A DO BME X Y HPOEMAR 2 7 3@ H>o 72,

The only difference between groups in adverse events was the total number of admissions to hospital
(table 2). RIRIRICIT 2 MBEDOEIIIAEICALE LISRAKIZIT TH T,

Five (8%) participants in the egg group were admitted to hospital (a total of six times) during

the intervention. JNEETIIEA (8%) D3 ARBRHITIRBZICABE LTz (REF6HE])

The number of participants diagnosed as being affected with asthma according to the Japanese

guideline’ s criteria’ was not significantly different between groups. BARDHA KSGAL L DE
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I X DMmE LB SN BB RIIER CHERII R o T,
Four (3%) participants (three [5%] in the egg group and one [2%] in the placebo group; details shown
in the appendix) withdrew from the trial after commencement of the intervention. 4N (3%) D&
g GARIIEXINEE, IA[%]IX7 T AR ; 3HMITERITR L72) STABRBRICI ARBRE#HE LT,
No participants withdrew because of adverse reactions caused by the trial powder (appendix). F#&
BMRIC L DRIRE D7D ARBRE TR L 2B ME TN o T,
No acute sign occurred when participants ingested the trial powder for the first time at the
outpatient unit of the hospital at 6 months and 9 months of age. JRPBEART64+ AEFL 94, ARRITR
BMREFER L TREORIG 2R LIcB I T WMo T,
Although a few participants had urticaria 4 h or longer after ingestion of trial powder, skin rash
around the mouth, angioedema of the lip, vomiting, transient worsening of eczema, bloody stool,
or diarrhoea lasting 10 days or longer after intake of the trial powder at home, we noted
no difference in reported numbers between the two groups (19 events in nine [15%] infants in the
egg group versus 14 events in 11 [18%] infants in the placebo group). FRENKyFIBELAERL L
ZENLU EDERAEE > T bBANDBIE TERB B H o 1chs, DABEOKERS, O ROMEFE,
Mg, B O—RHREM, ME, THSEECTORBRHARERKIOR b L ITELI% THBLL 72532
B COMEANBICEDN 2o T7c (SIFFIA[15%] TIORIDEFR, 77 ¥ REE1IAL18%] TH4RIDER) ,
Furthermore, infants who showed acute signs of angioedema of the 1ip or vomiting were able to continue
taking the trial egg powder without developing the same symptom again. Other adverse events were
also not different between groups. & bIZABDEELIELD X 5 72 BMIER 2R LICAIRITE 2R
CHERIZ 2D 2 L LICRBHSIRHROBIRERET 5 Z L3 T& 7,
We carried out post—hoc analyses to explore the effects of stratification factors and baseline
imbalances between the two groups. 2BEMIDBIULIRFER—RAF A DT VNRTF UV ADHBET[D
7= Iz post—hocfBHT 24T o 7~
For the subgroup analysis by stratification with use of the concentration (0.35 kUA/L) of egg
whitespecific IgE at baseline, in the non-sensitised subgroup, two (8%) of 24 participants in the
egg group and three (25%) of 12 in the placebo group were diagnosed as being affected with hen’
s egg allergy (risk difference 16.7% [95% CI -10.2 to 43.5]; p=0.31; figure 2). FERR/EHEFETO
N—2F A & UTINARERTEIEO. 35 kUA/LZER L CANUL L 7= ERFAREATIC IS W TIRRE D24 NP2 A
(8%) &7 T EARBEIZAFIA(25%) BWINT LA —LBWishic (Y 272 16.T% [95% CT -10.2 to
43.5]; p=0.31; 2),
In the sensitised subgroup, three (9%) of 33 participants in the egg group and 20 (43%) of 46
participants in the placebo group were diagnosed as being affected with hen’ s egg allergy (risk
difference 34.4% [17.0-51.7]; p=0 - 001). BXIEREITISVNCTHRBESZAHBA (9%) & 7 B ARFE46 AHF20 A
(43%) BHINT LAX— L BB S 7= (U A7 2 34.4% [17.0-51.7]; p=0.001),

The subgroup analysis in the per—protocol analysis population showed similar results to those of
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the subgroup analysis in the primary analysis population (figure 2). Per—protocol fBHTEM TOHIE
FERRAT TI358 LR ARHT R I 361T 2 EEREEATIZ 351 D per—protocol EATEE M DARATAE R L FAEL L TV e,

We also analysed the primary outcome in the per—-protocol analysis population with stratification
by the class of egg white and ovomucoid-specific IgE concentration at baseline (appendix). ~X—
AT TOINAL AR LA FEEMTERED 7 J I & - TRHNL L 7cper-protocol TR IS
T BIRKER ZMRHT LT,

Comparing both groups in the participants of the same IgE class, the positive ratio of OFC in the
placebo group tended to be higher than that in the egg group at 12 months of age. 124 BHEFIZ[A
CIgEZ 7 ZADBME OF#Z LB 5 & 77 2R TR N RMARRBRBERIIINE L ) BOEMICSH
277,

The odds ratio of positive OFC by logistic regression analysis was 0.149 (95% CI 0.052-0. 428)
adjusted for sex, 0.156 (0.054-0.451) adjusted for TARC concentration, 0.206 (0. 068-0.622) adjusted
for total IgE concentration, 0.189 (0.063-0.565) adjusted for egg white—specific IgE concentration
at baseline, and 0.063 (0.014-0.287) adjusted for mean POEM score from 6 months to 12 months of
age in the primary analysis population, and findings were similar in the perprotocol analysis
population (appendix). BYRT 1 v 7 FIRFHTIC L 580 RMARTRBRBED A4 itk THIES
% &£0.149 (95% CT 0.052-0.428) , TARCECHIET 2 £0.156 (0.054-0.451), #IgEfETHIET 5 L0. 206
(0.068-0.622), ~—AF A DINARKEMTGETHIET 5 £0.189 (0.063-0.565), #1KAMHTEM TD6
r Ay 5124 B OEHPOEMA 21 7 CTHRIIET 5 £ 0. 063 (0. 014-0. 287) Thiz, T DOfERiZperprotocol fi#AT
HETO/RLBLL TV (@) .

Discussion HE

In this trial, we found that hen’ s egg could be introduced to high-risk infants with atopic dermatitis
with use of a two—step approach without immediate allergic reaction, even for participants who had
TgE sensitisation to hen’ s egg before starting the intervention. I DOFFZRIZIBNTERIRE K
LICZEBREEICTT PE—REREZA0FL728 ) 2 7 1R (N ARBRBEARTICRINC A3 5 [gRI & E &
NTWRHHRTER) BRI REHRT,

In a previous RCT, " a high proportion (31%) of infants had allergic reactions to pasteurised raw
egg powder. PARIO “EHEKRRBICEW THELEIMHRICH L TRE (81%) X7 VAX—KIEBH LR
7o

Tn our trial, no participants had an allergic reaction to the heated egg powder. 4 [BIOWFZE TIX
MEIPIRITK L CRED 7 LT — IR D220 5 72,

Such a difference might be due to the higher allergenicity of raw than heated egg powder. Z ®
X5 RETMBINIR L W EIRDOGRBNGUEMERH 2T L Bbh b,

Use of a lower starting dose than in that trial might also contribute to the safety of our approach.

ERRICE DB L OHEOREWITFE L2 LR,
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In the LEAP study, '? six (13%) of 47 infants who were skin prick test positive reacted to baseline
peanut challenge. LEAPHFZEIZIWTRET Y v 7 R T T o 724TAFIBA (130) BIN—RF A T
DE—FYAWARBRTHETH 72,

Infants who were already sensitised to egg before introduction might have developed an allergic
reaction if they were given a high dose of heated or raw egg powder at the start. JVBEERIHD
BEIZINTEAE SN TWIZELIED b LRGSR ABROMBYN X 7342 E X D TWe e biZ7 LAF
—RnERE L7edd Ly,

These findings suggest that our two—step approach starting from low dose introduction might be a
safer method than that used in the LEAP study, which more naturally mirrors real life rather than
screening high-risk infants with skin prick test or serum food-specific IgE concentration or a
challenge test before introduction. {EFIEMNSBEIET D 2BBENLEAPIECHER ESN-TiEL VE
ZTHEIPH ARV LR LTNWD, ZOHFEIRET ) v 7 BB E 721X E &R RATEE £ 721X
FARORTTREL V& LABROAETEZ LY KRL T2,

In our analyses for safety, we noted a difference in the total number of admissions to hospital
between groups, but the incidence of urinary tract infection and Kawasaki disease was within the
general prevalence found in Japanese children.® 2 Z24xM:iZ B3 D847 CIIHERE CARREIZEN H
o7, REBRE, IR OBEEIXEAADNETR OIS —ROBEEGFRANTH -7,

Admissions to hospital for moderate wheezing attack is common in Japan and the incidence was within
the normal range found in Japan.® WREDOEBREEICLIARIBATIILETHY., HEIZAAD
EF#HATH T,

The incidence of asthma diagnosed with Japanese guideline’ s criteria® at 12 months of age was not
different between groups and wheezing attacks did not occur within 4 h of ingestion of egg powders.
127 ARFCTORROHA BT A EHET LV BB S hichs BEEIL 2 R TEMN b oTc, £72IMHR
EE 4 B AN ORIRFE AR D o e,

For the other safety measures, we noted no significant difference between groups. flDZZEIT
B DR TENR P27,

No participant withdrew from this trial because of adverse events, substantiating the safety of
our approach. HEFRDTZHDIZZOMENLEEHELEBE IV oz, FidHE4 O HERELETH
5T LERLTVD,

Another important feature of this study was the assessment and treatment of atopic dermatitis
prospectively. ZOAFRTS I —DEERILIIHLILOHT M —HREROFE L IEREITo722
LTHD,

All participants received optimal eczema treatment throughout the trial, resulting in very low POEM
scores.” WIS %@ U TSMEIIRBOWBIBR & T 7/ R, POEMZR a2 7 3B ITEWETH o 72,
The prevalence of egg allergy in this trial was lower than that in a previous study® (33% in the

egg group and 51% in the placebo group). Z OWFEIZEBITBIFT LAXF—DBEEIXLARTONIZE (JFFE33%.
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77 RELB1%) LY bEoT,

In our study, the two participants who developed egg allergy in the egg group in the per—-protocol
analysis had a higher POEM score than did the other participants. 4 EIDHFZE CiXper—protocol i
P COIFETOINT LA X =272 2 T2 AOBEIIMOBE X D GPOEMR 2 7 3@ h o 72,

The risk of percutaneous sensitisation to egg might be higher in infants with uncontrolled eczema
than in those with controlled eczema.? FUZXT BREBIED Y A7 Zay hu— A Eni-iBBRE X

DHay he— LSRN TORVBEDOLBENE ORENRH D,

However, further RCTs will be needed to test the role of optimal eczema treatment in prevention
of subsequent development of food allergy. LA LARBOLEMT VAKX —IHEETIOZFHTH-

DB DBBIRROKEN L MAT LD S I VX LAZEERRREIT O LERDH D,

Our study was terminated early because of an unexpectedly large group difference at the planned
interim analysis, and caution is needed when the results are interpreted. HOMNUBOEEH I T
WIS BV TR TP L RORERZLBOIDIC, RYPICZOPREKT Lz, ZORER

ZRT DIIIEEBLETH D,

First, the estimated group difference is possibly biased, resulting in a bigger difference between
the two groups than if the trial was not terminated early. F 112, HEOMEERBZE L ZOF
EHRBHNTHET Ld o7 61X, 2HHTH o L RERELRSTZTHAI LWVINLA T ABH-T,
Second, the two groups had differences in some baseline characteristics, despite our strict masking
and randomization procedures. & 212, BERTAZ UV TS U F ML DD BT, R—XF5 (v
THEOMPDRE TR EN Do T,

These differences might be attributed to the incidental difference in severity of eczema, which
have affected the concentration of serum IgE and TARC.?"% INHOEITEBOEREEDE L BHE

LTWBb LIVR, £ OB OEEENMEIGEL TARCIZEER L TV 5,

We examined whether or not the differences at baseline might have affected our results. X—2X

FA LV DEDPERICE L TV DIPENTOV TR,

Reassuringly, the results of the adjusted and subgroup analyses were consistent with those of the
unadjusted analysis, except that the subgroup analysis in the non—sensitised subgroup was not
significantly different between groups. FEIER/EFFEIZIST 2 HFEMIT I CTEBEEN o TP,
FHIE U 7o RCHER ORGSR LAIE L CORWITRER & —B LT,

The imbalance of baseline variables between groups has the potential to affect the results, but
our post—hoc analyses revealed that the effect of such imbalance was small. WFEDR—ZA T A
EEDOT N7 v AIRERTHETERNTIR L TV D5, post-hocfIT TIXED & 5 2T U RT V ADE

BRENZ EBHALNITR T,

The strength of our study was the excellent adherence, implying the practicability of our approach.
Bx DR EOBARIIBENIT FeT7 73 ATH D,

The adherence rate in the Enquiring About Tolerance study' was only 43%, suggesting that development
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of high adherence approaches like ours is needed to improve the efficacy of early introduction of
high-risk foods such as eggs and peanuts. Enquiring About Tolerance study CTOF K7 F Rk
72ole®a3%THY . ZOZ LI —FTY DL S 2R ) 27 ORMORHBEABRERD 5 DICH~
DFRDELIITENWT FET F UV ABKETH DL LERELTVD,

Our trial is the first to show that stepwise introduction of eggs combined with attentive eczema
treatment reduces the prevalence of egg allergy in high-risk infants. A EIOWETIIE 1ICER
TOVIRBIER LM B DR T IO BRI RBERBNA VR 7RO T VA X —REBEETIF5Z L 2R
L7z,

Our approach also shows the practicality and effectiveness of this approach. & 2122 ®JFEDEE
W (FEE) KUTHY, IR THLILEZRLTND,

Further studies are needed to establish if this stepwise approach might be effective in prevention
of other food allergies and in the general population. I OERBERIFEBNMOBMT LILF—0DF
Bie, —REFITHHEMPEMLT D7D LRIFADPSLETH D,

Research in context MFZ Y&

Evidence before this study Z DHFFELIRIOTEST v R

We searched PubMed and Embase between Jan 29, 2016, and March 31, 2016, in the English language,
using the following search terms: “infant” , “eczema” , “prevention” , “allergy” , and
“randomised controlled trial” . 20164F1 H29 H 5> 5201653 H 31 H OB DHEEED “infant”, “eczema”,
R [

The Food Allergy and Anaphylaxis Guidelines published by the European Academy of Allergy and

iy

“prevention” , “allergy” , & “randomised controlledtrial” D ¥FE#PubMed & EmbaseT

Clinical Immunology reported that “the present evidence does not justify recommendations about
either withholding or encouraging exposure to potentially allergenic foods after the age of 4 months” .
T UNAR— - BRBERMNT BT I LV FITENT [BRMT VAKX — - TFT7 4T —HA FF4
1 Tk TE%R4y AROBEENT LA —ERYOBEZHEZ 50, BBHICED POV TOHRERIE
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LT =T RFBAERN] LHRE LTV,

The Consensus Communication on Early Peanut Introduction and the Prevention of Peanut Allergy in
High-Risk Infants was released in 2015 on the basis of the Learning Early About Peanut Allergy trial
data, which provided Level 1 evidence that early introduction of peanuts is safe and effective in
selected high-risk infants at reduction of subsequent peanut allergy by up to 81%. 20155E/~A Y
Z7RTCORHC—FVERKL E—F VT VA —FRHIET 2 HEBHN TIIREY O v —F Y ERILER
ENINA VAT REZBNTE=F YT UK —2REHRMBI% T TET TE L VO T VAL
L1 OERDH D E LTV D,

The Enquiring About Tolerance study was a randomised controlled trial that recruited infants from
the general population, assessing whether or not early exposure might reduce subsequent allergy.
MHERFZERAB (BAT) IXRHOBRNBZ OB DT LAX —2 T 2 HENICOWTEHMET 5 i —ikE
HM»ofREZHFEL Fo¥abar be—ARRTH D,

The per—protocol analysis suggested a possible protective effect of early introduction of peanuts
and hen’ s eggs, but adherence to the study protocol was rather low and the results in the
intention—to—treat analysis were negative. per—protocolfB4T Tl —JF > & IBIND BHIFER TFBhH%hE
DOFREHEEZRRLTVD, LALIOHET R ba— GHEE) T 57 ReT7 725720 EL,
L2 b intention—to—treat TIXEM:TH - 7=,

In addition to the Learning Early About Peanut Allergy and Enquiring About Tolerance studies, we
identified only one trial published in 2013 describing the preventive effect of early introduction
of eggs for high-risk infants with eczema. ¥ —FY 7 L)UX—TERFZRIZE T 2 BREIE RIS
ZATEBDH oA Y A7 ARITHS B IN0 RHIREER D FHRIZIFIT OV T2013EITHE Shic b D23 HE
—DbDTHD LR LT,

Investigators reported that a lower proportion of infants in the early egg introduction group
(14 [33%] of 42) developed IgE-mediated egg allergy at 12 months of age than in the placebo group
(18 [51%] of 35); however, the difference did not reach statistical significance (relative risk
0+65 [95% CI 0-38-1-11]). FHIFREIAREILIE (14 [33%] of 42)i1X7 7&K (18 [51%] of 35)ITE~T
%12y ARETCIgRIC L 27 LAXR—R IV EVERTH oL MEL TS, ; LBLAEBLZOEX
BERH RN B TId AR o 7z (relative risk 0+ 65 [95% CT 0+ 38-1-11]),

Caution is needed when infants with moderate—to—severe eczema are first exposed to eggs because
many have already developed sensitisation and clinical reactivity by 4 months of age. HIEIED>
CEERZSILENHO TILERET DL ZITEBRMLETH D, RERLZI ORI 4 » A ETITBEC
BAE L BRRIRIGESH 5000 LRV LTH D,

Added value of this study

This trial is the first randomised, double-blind, placebo controlled trial to produce results that
show a safe and effective method of early introduction of hen’ s eggs to high-risk infants with

eczema to prevent egg allergy. Z DOBRBRIIIIT LA X —FBFDOT-DICBBDH 54 Y 2 7 IRICEE]
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Our findings substantiate that early introduction of a small amount of heated egg in a stepwise
manner combined with attentive treatment of eczema can reduce the prevalence of egg allergy in
high-risk infants with eczema. F&x DFERIZIEBZ DERIRVVEE L FH L= EMBIIBREAR S 7
ERBBOH DN AV AZHRICBITZINT VA —FHREL BT CTELILEZEHALE,

Implications of all the available evidence

Our results provide firm evidence that early introduction of potentially allergenic foods can be
done safely by starting from a small dose and that prevention of food allergy can be achieved
effectively in a stepwise manner. Z DfERIIEENICT LA X —HEHO BHERNBVENLERIZ
WD LENTE, BEBENRITETHRACEN T VAKX —%2FHT52 LR TELLVI AT
A&IRLIZ,

A small amount of solid food is safe, even for sensitised infants, and this stepwise approach is
practical at a population level because infants do not need to be screened by skin prick,
serum-specific IgE concentration, or challenge tests before introduction. BREIZEIEZINT-IIE
THAOROMARIIERETH D, TOBRENRT 7o —F 13— REF LV CIXERNRHETH D, 72
BRO—ROALRTIIERMCTY v 77 2 b, MERENIE, AFRBRTRAZ )V —=0 7T 5H0EDR
WhbTHD,

Additional trials are needed to test this approach for prevention of other types of food allergies.
MOBMT VAR =LA TOFHCZOSGEET A M50 E bR OABRPLETH D,

Optimal control of eczema might be an integral part of the preventive programme to minimise the
chance of percutaneous sensitisations. WBOERZED I b — L BRRKEERIEOKEESEZRE/NCT S
TEDDRFRZFYIHIR T 0 7 Z N THLDDS LR,
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Placebo (n=61) Egg (n=60)

Age at enrolment (days) 163-4(199) 1622 (21.5)
Male sex 40 (66%) 39 (65%)
Gestational age (weeks) 391(1.28) 389(118)
Birthweight (g) 3108 (325-4) 3162 (373-8)
Caesarean section 6/53 (11%) 8/57 (14%)
Age at onset of ezema 18(11) 2.0(11)
(months)
SCORAD score 420 (22-+523) 275(103-382)
TARC (pg/mL) 3165 (1532-5867) 2297 (1525-3250)
Total IgE concentration 412(159-181.0) 16-5(53-512)
(IU/mL)
Egg white-specific IgE 4-46(0-47-24-8) 073(0-17-555)
concentration (kUA /L)
Ovomucoid-specific IgE 035(0-17-0-56) 0-17 (0-17-0-35)
concentration (kUA/L)
Paternal history of allergic 34/60 (57%) 40/57 (70%)
disease
Matemnal history of allergic 37/60 (62%) 38/57 (67%)
disease
Have pets 15/59 (25%) 6/53 (11%)
Smoking in the household 12/58 (21%) 14/56 (25%)
Age at start of solid foods 56(07) 5.6 (07)
(months)
Hen's egg elimination by 15/57 (26%) 15/59 (25%)
mother during lactation
Breastfeeding

at 6 months of age 56/60 (93%) 57/60 (95%)

at 12 months of age 43/59 (73%) 37/57 (65%)
POEM at 6 months of age 2932 21(2-8)

Data are mean (SD), n (%), median (IQR), o ryN (%). SCORAD-Scorng Atopic

Dermatitis. TA RC-thymus and activation-regulated chemokine. POEM -patient-orented

Table1: Baseline characteristics
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41 RERFIE
266 infants assessed for eligibiity |
119 excluded
L 5 37 did not meet imh.lsir.!l_u'il::a'ia (did not have atopic dermatitis)

IB;HQmWMMMW because of interim analysis

| 74 assigned placeto | | 73assgned egg
11 excluded 14 excluded
1 parent withdrew ily because of onset of cow’s milk 3 parents withdrew voluntarily
allergy 1moved out of the area
5 took the powder for less than 130 days 1 rejected oral food challenge
¥ 5 parents lost diary for consumption data M ¥ 1 discontinued trial powder
6 took the powder for less than 130 days
4 parents lost diary for consumption data
1was born at less than 37 weeks of gestational age
13 excluded 13 excluded
10 ceased protocol due to the termination of the trial 10 ip | due to the ination of the trial
- 3 did not recerve allocated intervention | 3 did not receive allocated intervention
2 failed to start intervention before 6 months H 2 parentswithdrew voluntanly before intervention
1 did not have atopic dermatitis H 1 did not have atopic dermatitis
h b
| 50 inchuded in per-protocol analysis | 46 induded in per- protocol analysis
| 61 included in primary analysis [« | 60 incheded in primary analysis Ig
Figure 1: Trial profile
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. . .
Macebo (19/50) ' Egg(2/46) T Placebo (3/11) £g9(015) T Placebo (16/37) £gg (2/20)
All participants (n=06) Non-sensitised subgroup (n=26) Sensitised subgroup (n=66)
Figure 2: Prevalence of egg allergy

(A) Primary analysis population. (B) Per-protocol analysis. The left panels show all participants. The middle and right panels show the subgroup analysis that stratified
by concentration of egg white- specific IgE at baseline into lower (non- sensitised subgroup; middle panels) or higher (sensitised subgroup; right panels) than
0-35 kUA/L We used x’ tests for all participants and Fisher's exact tests for subgroup analyses.

(A) —XHER, (B) 7O LT LD, HEID/FILIFLEMELETL T,
hRELVAEBD/TILIE, R=R T4 TOINABFEMIGEDEEICL>T0- 35
kUA/ L& VEW GERSZWY 7/ L—7; i) Fhizsn (B2Hy 7
TN—=T" 5 BRI (BRI NIZY TN =T E RS, o TRTOSM
FICIF 2B EEER L, Y770 —7 94 ICIEFisherD@E A EH L 72,
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Figure 3: immunoglobulin
concentration

Changesin (A) egg
white-specific IgE.

(B) ovomucoid-specific IgE,
(€) egg white-specific igG1,
(D) ovomucoid-specific igG1,
(E) egg white-specific IgG4,
(F) ovomucoid-specific igG4.
(G) eggwhite-specific IgA, and
(H) ovomucoid-specific IgA
concentrations. We used
Wilcaxon rank-sum tests to
‘compare immunoglobulin
concentrations between the
placebo and egg groups.
“p<005.

(D) #RLaAAR
(G) IABEMIgA. B&

T4 v OIRNAIREEERL T, 77 R LI

* p <0 -
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A
10% -o- Placebo
p=0-048 ]
g i %-\ﬂ%__
£ -
g <
=
o
- 3 ; 3 & 0 0
visit months months i
Age Age (months)
ﬁ!lﬂll-ﬂllbufwshlm
Change in (A) serum thy and activati g d chemoki (B)' ing Atopic Dermatitis score. and (C) patient-oriented ezema
m(POEM]mWa | th and activati tration and Scoring Atopic Dermatitis score at the first visit as
MW&MMMMM(&DMdg) \\‘ehaindﬂ\ennn?ﬁﬂim&ling4webahmfuuhmﬁhmmed
Wiummm*—mtuhinvhsmmm atient-oriented eczema Error bars are IQRs. SCORAD=Scoring A topic Dermatitis. TARC=thymus and
L g 1 chemokine. *p<0-05

(A) Mg X OTEMEALHIE B4 VRE, (B) 7 hE—MEERA2T | BX
W (C) BERIMEZHIE (POEM) R a7 DAV,  FWIOD KEEHRZ M iE AR & &L
BrEAA VREBLIOAT VU 7T ME—HERERA T 24 REEE L THIE
L7, 1R (6~124 Hiis) OPOEMA 227 &5tk L7z, 4B O FEHPOEMA 22 7 % 4%
AoRrar7 Lo, vanay Y OIRMIFIREEFH Lz, =7 —/3—]ZI1QR
Th b, POEM=EF M 5IHE, SCORAD=7 FbE—{EEfELD 227 TARC =
R Fs L OVEPEALFET 7€ A >, * p <0+ 05
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#2 HEBHR

Placebo (n=61) Egg (m=60) P wvaluea

Adl- cawvse admiission to hospital

Total number of admissions [a] S{E8%%); 6 O-02
to hospital
Moderate wheezing attack Lol 2 (Z%); 3 o166
Urinany tract infection Lol 2 (Z%); 2 o166
Kawasaki disease Lol A (2%); 1 o322
Imrmune systerm disorders at 12 months of age
Asthma® 2 (F): 3 3 (5%); 12 o068
Food allergy other than hen's 13 (21%%); 132 Q (152} D -8

egg allergyt

Cone's milk allergywt Flliza): 7 2 (102e]); & 1
Wiheat allergy T (522 A (2%%): 1 o652
Other food allergy T & (1LO2%6); & I (5%%); 3 Lo B K
Acute signs after intake of the trial powder at horme during the trial
Urticaria within 4 h after Lo Lo a1
imngestion of trial powwder
Urticaria 4 h or longer after S (3207 2 (Z%); 7 o257
imngestion of trial powwder
Rash arouwund the mouwth 2 (Zw):3 Lo O-16
Respiratorny sy mptom Lo Lo 1
Angioedena of the lip Lol A (2%); 2 o322
Woarmitinmg A (2WH; A A (2%%); 4 o8
Transient worseming of La] I (5%%); 3 o088
eczema
Bloody stool A (291 Lo o332
Diarrhoea lasting 10 daws 2 (326): 2 I(5%%): 3 oS4
longer
Infections until 12 mMmonths of age
Acuite gastroenteritis 20 (3320); 28 15 (25%26); [ B
23
Fewer 1 (2220); 27 17 (28B26); 0-51
35
Upper respiratory infection IO (49%); 44 31 (522%); (o B =Tw]
51
RS wirws infection Lol 2 (F2); 2 o166
Influenza virws infection AL (2oL A (226): 1L O-Q9
Adenowvinus infecticnm A (2); 1L L] o033
Hand-foot-and- mouth 6 (1L026); & A4 (7o) 4 o053
disease
Herpamngina 2 (326): 2 A (2%); 1 o-58
Acute bronchitis A (291 A (2%); 1 -y
Excantherma subitwrm A (F): 4 A (2%); 1 o322
Acuie otitis media La] I(5%); 5 o088
Oiitis media with effusicon 1L (2%); 1L L] o033
Impetigo 2 (326): 2 A (2%); 1 o-58
Suppurative lymphadenitis Lo A (2%); 1 -3

Drata are number of patients (26); number of events. We compared groups with
Fisher's exact tests amnd Wilcoxon rank-sum tests. RS=respiratorny synortial.
*Defined as more than three events of clinical wheezing.”® tDefined as a clear
climical history of immediate allergic reaction.

Table 2: Adwverse evernts

T2 I3BEE (%)
BETHB Lz, RS =FRHEkaE,
VX —RISOARRHREL LTER LT,
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