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Cow’s milk (CM) and hen’s egg allergies are among the most common food allergies in
children. With evidence of increasing food allergy prevalence and more persistent disease,
it has become vital to improve the management of CM and egg allergies. 24+3. (CM) &

HOINT LF—I%, MNEOKRS KRBT L X —Thd, BYMT LAF—DOHR
FREMU, IHEN L VEHRET D NI ET AR L2, CMBILOIIT L LF—D
EHAEYET DL EREEIC > TN,

The ability to tolerate baked milk or egg, such as in a cake or muffin, has been associated
with an increased chance of tolerance development. 7 —F~v7 4728, XA 7 v

RINsRoxy ZITiMAbD &, TPERTE DA RetEs i &£ 2,

Studies report that about 70% of CMand egg-allergic children can tolerate baked milk
or egg and that incorporating baked milk or egg into the diet is well tolerated.  #f%EIC
FAUL BT VX = LIT LR —D/NERDK) T0% 03 A 27 v B IL7 Rz v 7]
HERHY, XA 7y FINIRZy T HRBRFICEFTWY ANDZ LN TE D,

Being able to add baked milk or egg into the diet can also increase quality of life by

expanding the diet, boosting nutrition, and promoting inclusion in social activities. £5*



WZRXA Ty RINITRZy VT HBIMTEHZ L%, BRONOEBNIERL, KELZFED,
HEEH~OBNERET 22 L TEEOEZEO DL ENTE D,
There is some debate over how baked milk and egg should be introduced, at home or in
a supervised setting. XA 7 v RINF Ly 7B FRET, FRFEBETFTCEDL I
BATRENIZONT, WL OO D D,

Anaphylaxis and treatment with epinephrine during baked milk or egg challenges have
been reported. 77 4 TF v —Lt RA T v KINT FFT v ITOF X LU VHILT
RLTF U A X DRI HE S T\ 5,
Study of potential biomarkers to predict tolerability of baked milk and egg, such as
serum specific IgE levels and skin prick test wheal diameters, is ongoing. IfiL{FHRFFH
IgE LANASREET Y v 7 T A MEBRRE . NA 7 v RINVT Loy FOliE%Z THT 5
BHERY T2 A A~ — I — DI RPEITP TH 5,
Many parents can reliably report that their CM- or egg-allergic child is already
consuming baked goods without symptoms. %< ®HlL, CM 7 L /L ¥ —F 7 3IF7 L L
F—OF NPT TIPS EF A IERTHE L TV EHRE LTV D,
However, for those who cannot report such tolerance, the most prudent approach is to
perform a supervised oral food challenge to determine the tolerability of baked milk and
egg. LML, TOXI RIMEDOTERWVAILE ST, HBEERT e —F %, BEHOT
R AOBWANMBAREZFITL T, XM 7y RINT oy JOMMEEZRETHZETH D,
The purpose of this article was to review the pathophysiology, clinical data, and safety of
baked milk and egg and provide a practical guide to managing CM allergy and/or egg
allergy. ZOFmXOHMIE, XA 27 v RINT Exy ZOWREAR, KT —4%, BLO%
EMEEHGE L. FRAT VAKX —B ROV EIIINT LAX —2E B 57200 FEMEI7R T A
NEfRftd 52 L Th o,
Recipes for baked milk and egg challenges and guidance on how to add baked milk and
egg if tolerated to the child’s regular diet are provided. X+ 7 v KI /L7 &= v 7 OH M
RO Es ] FHOBHEORFEICMA ONLGEDA 7 v FINVr Ly 70BN
FECET 204 7o 22T 2,

Cow’s milk (CM) and hen’s egg allergies are among the most common food allergies in
children. “F3L (CM) &HINT L —id, FHOKES RN REYT LLF—TH 5,
The US National Health and Nutrition Examination Survey reported clinical CM and
egg allergy at 1.8% in children aged 1 to 5 years.1  K[E[ERAEFEEFAE TIL, 1~5 %
D/NRBOEFIRENZAFALT LA T =B L OYFT L =75 1.8% LG STV D,



A study performed in Australia that included oral food challenges (OFCs) reported an
even higher prevalence of raw egg allergy at 8.9% in 1-yearolds.2 4 —A k7 U 7 THE/i
SNz NEwAnRER (OFC) Z & &5t TIE, AT LV X —DFFHFEMN 15 T 8.9%
EEIBITEWT EnEE SN,

Overall, estimates of prevalence in children range from 0.4% to 2.0% for egg allergy and
0.5% to 3.8% for CM allergy.

3,4 &L LT, MEOFREZ, T LAF—TIE 04%05 2.0%, FHLT LAF—
Tl 0.5%7 5 3.8% DHiH & HEE 7z,

Evidence from multiple studies supports an increasing prevalence of food allergy in
childhood.5 B DWIZENS DT BT AT, /NENZIIT 2 BWT LV —D AR
DMz FBO TN D,

The prognosis of CM and egg allergy is favorable, with about 80% of children eventually
becoming tolerant. L7 LV F— LT LAF—DPHITRAF T, FHEDK) 80% A3 ik
BN it 2 S5 T 5

Population-based and prospective studies show most of the CM- or egg-allergic children
achieving tolerance by school age.6-10 A [-<X—ZDRijA XL TIE, FHLT L ALF—F
TIINT LA —DFHEDIZ L A EDFEE TITIMEZZR L TWD ZEARIN TN D,
However, retrospective studies from tertiary care centers that have populations with
more severe phenotypes suggest that for many children CM or egg tolerance may not
occur until late childhood or adolescence.11-14 L2>L., XV SEIERENEZHT 5 ZKIE
WELZ—=NHDOL b AT T 47 (BER) T 2<oFHICE > T FRLERIE
It DMt 2 S D I E 7 I3 FEH E TITES L 2WA BN S D Z L 2R L TV,
Predictors of CM allergy persistence included higher specific IgE levels, increased
binding to casein, larger skin prick test (SPT) wheal, early age of onset, and concurrent
atopic diseases.11,14-17 437 LA —2Ffc 9 2 THIK 21X, £ 0 @mWERRP IgE L
N ABA UOFEGOEMN, RV KREREET ) v 7T A (SPT) 5, BHEIRIE,
BXOT he—HEENZTENEND,

Predictors of egg allergy persistence included higher egg white (EW)-specific IgE levels,
increased binding to ovomucoid (OM), more severe symptoms during initial reaction, a
history of other food allergies, and concurrent atopic diseases.12,16,18 J7 L /L —
Fre O PRIKFIZIE, Ko &EWIiE (EW) FEAIgE L~ AL aA B (OM) ~D
fHE OHEM, RAOKIETO LY EERIER, MORYT LLX—ORE, BELUT hE—
PEREN G END,

In addition, the rate of tolerance development in food allergy appears to slow down with
age.6,18 =5HIZ, BT VAT IR DMMEERRIT, Fliio LR L & HITKTT 5,

Recent prospective multicenter observational studies from the Consortium of Food



Allergy Research examined a population of infants with CM and egg allergy. &#7 L
VX —HGE T Y — 3T BT K D R DRI & SR RRBIEMTIE T, FRLEIIT L —
D& HILIROEHA ZHRA LT,
Diagnosis of CM and egg allergy was determined by having a positive physician-
supervised OFC, or a convincing immediate-type allergic reaction confirmed by positive
testing, defined as a specific IgE level of 0.35 kUA/L or more and/or SPT wheal diameter
3 mm greater than that of the negative control, or moderate-to-severe eczema and
positive testing, defined as milk-specific IgE level of more than 5 kUA/L or egg-specific
IgE level of more than 2 kUA/L, the diagnostic decision points with the 95% positive
predictive values for infants. 2L L OUIT LV —D WL, ERINEE 4 28 0 AT
ﬁ%ﬁﬁﬁ@ FIFROBRIC I VESNTZRGE N OH DT VX -8 E AT 5
TEVRESND, BB 0.35 kKUA / L BL B3 K OVE 7213 SPT BB A 03 fa st i &
D 83mm KEV, EIFFHEENLHEEOWZE L OGMERELY b R&EL, 5kUA/L %
HZ D4F RN IgE L~V E 7213 2kUA/ L 2 2 2905650 IgE L~V 8 ELIR D 95%
e T HE, CTREHRET D,
Results indicated that 154 of 293 (52.6%) children in the CM-allergic cohort became
tolerant at a median age of 5.3 years (median age of follow-up, 5.5 years).17  #f$i%
FHT L F—ak— FD 293 AOFHD 95 154 N (52.6%) 725 5.3 mkD T RAE GEBS
Wi oM IfE, 5.5 5%) TMPEIZR>72Z & 2R LT,
Within the egg-allergic cohort, 105 of 213 (49.3%) children became tolerant at a median
age of 6 years (median age of follow-up, 6.2 years).19 Ji7 L /L ¥ —Dak— NNT,
213 A1105 N (49.3%) O/NEDS, s DO HRAR 6 % CEBMYIRE O HRAE 6.2 5%) Tl
2727z,
These data are consistent with the average age of resolution among previous studies and
may represent a referral population with regular evaluation. INneoT—2%, L
ATOWFIEIZ I 1T D B Pl e —H L TV . EMICFHl SN D EMER L TS A
REMER D 5,
In these studies, the ability to tolerate baked milk or egg was associated with an
increased chance of tolerance development.17,19 I 6 DIFETIX, <427 v KI vy
&y ZIZ 2 HAVDREINT., MM A 153 2 ATRetE O#N & BAE L Tz,
With evidence of increasing food allergy prevalence and more persistent disease, it has
become vital to improve the management of CM and egg allergies. BYT LILF—D
ARENEIL, KOFT 2LV I5HLAH 5720, CM B LT LLXF—DEHEZ K
TFTLILNEEIIR-> TN D,
Previous standard of care often included advice to avoid all forms of CM or egg, despite

historical nonreactivity with such foods, in an effort to prevent unpredictable reactions



and clear immunologic memory.20 LIRTOFEMEEHE TlL, THITER2WKIGZBIE | %%
FLIBEZHREICT D720, 2D X9 B E RIS LIBWEEEREIZ 2000 b T, &5 5
REDBFLETITINZRET 57 R AR LIXLIEZR STV,

However, recent studies have reported that about 70% of CM and egg-allergic children
can tolerate baked milk or egg.21,22 L L., FiLOWFFETIE, A LIFT LA —D/)
WDKITO%DBRA 7y RINT by JEHFRTEDLZEBRHEINTND,

Data support that incorporating baked milk or egg into the diet is well tolerated and may
decrease the time to tolerability of regular milk or egg, thus helping children outgrow
their CM or egg allergy sooner.23-26 XA 7 v NI V7 L=y V2 BHFICMY AhbHZ &
X, EOREMERE L | BH OFFLALIROME £ T O W 2 i S & 5 MR HD LD
T—=2 %P R—FLTWL7H, NRITFARIDOT LLF—2 LY BRI ERTE 2,
Being able to add baked milk or egg to the diet can also increase quality of life by
expanding the diet, boosting nutrition, and promoting inclusion in social activities, such
as birthday celebrations. BFIZXA 7 v RI N7 Lo v 72 BINTESHZ LiE, BFEIL
KLU, KEzmd, JEHOBHNREDEXFEB~OSMERES 22 Lick v, AFo
HrmHbl b TED,

The purpose of this article was to review the pathophysiology, clinical data, and safety of
baked milk and egg and provide a practical guide to managing CM allergy and/or egg
allergy. ZOFmXOHMIE, XA 27 v RINT Ly ZOWREAR, KT —4%, BLO%
EVEEMGEE L, AT LAF =B LW EZIIINT LAF—2FHS 520D IR0 A
NEfRftd 52 L Th o,

For the purposes of this article, baked milk and egg will pertain to extensively heated
foods such as bread, muffins, cakes, cupcakes, cookies, and brownies. = DFCFO HHY
kAT RINT = TR, N, T T AT %, JvF—, T
T U == EOQOJRFMITE S 7o & bh & BRI 5,

EFFECTS OF HIGH TEMPERATURE ON IgE BINDING AND ALLERGENICITY OF
CM AND EW PROTEINS 4#HB L OIIAF > X7 BED IgE A & 7 Va7 UARICKT 5
i DR

It is well known that cooking and/or processing can change the protein structure of food,
which, in turn, alters recognition by the immune system. FH2I X OV E 7 FMTIZ LD
BYOZ X BEREENEL L, TR RERICL DB LS EL LT L<Hmbh
TWET,



Heat can denature conformational epitopes, making them no longer recognizable by the
epitope-specific IgE. BINAAESE o h—T A S, =8 TR IgE Tl
ik CE <7D,
This process of making proteins less allergenic is known to occur with extensively
heating milkor egg.27 XL/ XIVBHOT LAX—MEZETFTIEDLZ07 ot 2L, FHLL
Iz LoD BT 52 & THRAETLZEDRHLNATND,
Alternatively, heating can strengthen certain protein bonds or create neoepitopes, such
as when amino acids react with aldehyde or ketone groups on sugars (glycation) in
enzymatic browning or roasting known as the Maillard reaction. 5\ &, A A 7— R
BOGE LTHON TV DEERIBAE LT ITERIT, 7V BAEOT VT e REIET B
VRLRIGETHEE (U= ay) RE MBS X VRED 7 N B E iRk LTz
. x4 FHLWV) = h—TE{ERLIZV T 5,
This process of making proteins more allergenic is known to occur when roasting peanuts
or cooking shellfish.27 % > X7 EH &=LV T LAX—MEICTH207aE A, ©—F v
ZRERIL7CY, HEFRBE LD T2 L IR ET L ERMONT NS,
Peanut protein component Ara h2 forms aggregates during this reaction that are harder
to digest and more easily recognized by epitope-specific IgE. ' —7F > & X7 HL
5y Arah2 13, ZORISTICEED ZTER L. Z OREMITHIENE#EL . =8 Fb—7 R
B IgE IC K W BEGICR#HIN D,
The predominant protein in EW, ovalbumin (OVA), is a conformational epitope and heat
labile, whereas the other major allergen, OM, is a sequential epitope and heat resistant,
making OM potentially more allergenic. JFEADFEERZ L RXIBETHLANT VT IV
mwwiJW%m@itb~7f&D BUCAZETT N, hOEERT LALT U THD
OM (AARLzaAR) FEFLEZZE F—7THY, MEWETHLH, OM (AAhLaAs
\)®ﬁ&@&7vw%~ﬁ@%iéo
The whey proteins in CM, such as alpha-lactalbumin and beta-lactoglobulin, contain
conformational epitopes that are heat labile (significantly reduced after 20 minutes of
boiling), whereas casein contains mostly sequential and heat-resistant epitopes.28 «
FZURTNTIVRBTI M ruT )R EDFHADRTA Z R BEITIE, BUCARZE
INEFIEDO T E h =T EEN TN D (Bl 20 D RICKIEICHD) 23, BEA ITiFF
&l EDY A LIEAWET E P =T R EENL TN D,
One study using an egg allergy murine model and in vitro human basophils testing
reported that heating enhanced the digestibility of OVA and that digestion of OVA and
OM decreased basophil activation.29 Ji7 L /¥ —< 7 ZE7 /L & in vitro b M HEER
RERZHEH L7z 1 DO TIL, BN Z D AT v 7 2> (OVA) OEEER\ EL, F
NT7NT7 I (OVA) EARLaA R (OM) O &0 AR REEEEROTEMHELME T L7z 2



EEE ST,

Heating also prevented the in vitro transport of OVA and OM across human intestinal
epithelial cells in a form that could trigger basophil or T-cell activation. JEN T E 7=, 4F
WHEIRE 1T T MilaoiEM bz s S Z 3 et oH 25X T, b My RG240 5
OVA B X O OM O in vitro #iik 111 7=,

Clinical studies have shown that IgE binding to sequential epitopes such as casein and
OM is associated with more persistent CM and egg allergies, respectively, and that
serum casein- and OM-specific IgE levels may help predict baked milk or egg
tolerance.15,16,21,22,30-32 FRIRWIIETIZ, HEA >0 OM 72 EDdif L7z &' b — 7~
» IgE OfEEIE, ZNEN LV Ffi BB L OUNT LAF—LEEL TRV | MiFh
BA UBLUOM FR R IgE L-biE, XA 27w RINT &y 7Ol %E T3 5 DI
BNED T EPRENT N D,

Effects of extensive heating on goat and sheep’s
milk allergenicity -V & Z= 0 REUR 22 INEL D 5228

HFT LV —

Most of the children with CM allergy (w90%) react to goat’s milk (GM) during OFC
because of extensive amino acid sequence identity of mammalian milk proteins (85%-
100%) and similar proteome profiles that imply similarity of protein functions.33 EE
AT LF— (w90%) /NMEDIFEA LT, BAAMKE (OFC) HFizvx7 (GM) (K
IS5, T, WHALEMOA L T EOREZR T X BESIOFR M (85%-100%)
LOF N BB 2R T 2RO T 0T A — L7 0 7 7 A )V Gt & @, & 8
1E, Wit ) #MNT 52 Lk, TRFA—LAIECHE L I EDT R T 74 Y 7 EATHN D, a7 74 Y v I, 7/
ADFEIRE. T 0T A—ADOT BT 7 AN E LTHRULT 57 07 4 — AHEO P E BT EALN) DTD TH D,
However, selective goat and sheep’s milk (SM) allergy without CM allergy has been
reported, including anaphylaxis to cheese from GM and SM in CM-tolerant
children.34,35 ., 772U, AN EOYXH (GM) BELOEHL (SM) OF—R~
DTF 74 T7Fv—%Gte, FALT LAF—DROVBROYITBLOEL (SM) 7 LAF
—RHEIN TN D,

One study explored the effects of extensive heating on GM and SM proteins in vitro and
found that IgE binding to lactoferrin (w80 kDa) and the 49- to 62-kDa protein band in

heated (boiled for 90 minutes) GM and SM was significantly increased compared with



unheated GM and SM in Western blot analysis.36 & 2#f9C Cidt. GM B L SM #
NZBIZKT S in vitro TORFRMADEEZHRAE L, Ve AZ 7wy FatriZln
T, M GM BLOSM &t LT, a7z (90 w& S 7z) GM B LU SM
D727 h7=xV > (w80 kDa) 3L 1N49~62 kDa % > /X7 E Ny R~ IgE fiANEE
W 52 L AR LT,

Therefore, protein sequence identity and proteome profile are poor predictors for
heating-induced alterations in mammalian milk protein immunogenicity and tolerance
to heated GM and SM should be carefully evaluated with OFCs.  L7223> T, # /3
JERSN ORI T aT A —LDT 0T 7 AL, WIHLEM O Z X7 B OKIE M
DOMEGH G DO FRIRF & L THIAR T THY . ISz GM B L0 SM ITkT 2
M PE i3k A B AR (OFC) TEEIZFHMET 2 02N H 5,

Interaction with other components in complex food 48 #7%:

BmDittD sy & DHEEER

Heating is only one part of rendering baked milk and egg less allergenic. Interactions
with proteins, fats, or sugar in a food matrix, such as wheat, are equally important.27
MET, XA 7y RINITRZ T DT LAF—52 MR A0 DIZFAD—EHTh b, /INE
BREDRM~ M) w7 A Z X ENEN 2300 & OB B RBRICEETH
Do

This is why the simple act of boiling CM may not be enough to decrease allergenicity to
a degree comparable with a baked product.

AN, FRERBT D & D AT A T, BRI 2R EIC T LS U
FRTEHDLDICHa TR LVRWEBTH D,

The food matrix may help to reduce exposure of the specific proteins to the immune
system. BY~ U v 7 AL, FFED X LT B OGPER~D R IS T DITHENL D,
For example, the beta-lactoglobulin fractions of whey form disulfide bonds with the other
proteins in the food matrix, making them less recognizable by specific IgE.37

T2 EDOBZ 7 w7 ) VEGNE, B~ R v A (BE) ooz N s
BHEDANLVT 4 REGEER L, FFED IgE IZ X > TR Ihiz< <15,

OM polymerizes with proteins in the food matrix, such as gluten, to form large insoluble
aggregates, making it less recognizable by epitope-specific IgE and potentially less
allergenic.38-40

OM (%, ZANT Vil giti~ M) v 7 ZAPOZ R 7B EHE L TRE RAREEEER



EH L, =8 b —7 R IgE (K DMK T S8, BENICT LT R ET &
5,

Baked milk XA 27 v KI/)L7

In a clinical trial by Nowak-Wegrzyn et al,22 100 children with documented IgE-
mediated CM allergy were challenged to baked milk muffins (350F/180C for 30 minutes)
and, if tolerated, then to regular unheated milk unless their test results were highly
predictive for a reaction (CM-specific IgE level > 15 KUA/L if >2 years old, >5 KUA/L if
<=2 years old, or SPT wheal diameter 8 mm).22 Nowak-Wegrzyn & |Z X % KBz C
%, IgE 29 L7247 LAK—DGEA SN TS 100 AOTHER, BEX=To~7 1 v

(850F /180C T 30 43fH]) IZAf LIz, iz THIT 27 =213 2 EOSE. CM

HH) IgE L~L> 15 KUA/ L, 253%BL FO%6> 5 KUA/ L, £7213 SPT 2 EAE 8 mm)
Thol,
Of those still allergic to unheated milk, 68 of 91 (75%) tolerated baked milk and were
able to incorporate baked milk products into their diet. RIZEADFFIZKI L CTELET L
NFX=DHDHADIH, 91 AF 68 A (T5%) DRV A AERTE, BFEITHEVTAE
EmAERD AND Z ENTE,

After 3 months of ingesting baked milk, subjects demonstrated significantly smaller
CM SPT wheals and higher serum casein-specific IgG4 levels. BEW7=4F.% 3 7> HEH
TE I, #EBRE XA SPT AKRIRIS/INS <720 MIEDBA A IgG4 LV E
7golz,

In a retrospective study from Bartnikas et al, 41 among 35 CM-allergic children age 3
to 18 years who underwent baked milk (350F/180C for 30 minutes) challenges, 83%
tolerated baked milk. Bartnikas 5D L kB AT T ¢ THSETIX, XA 27 v KI L7

(350F / 180C T 30 43f#]) DA%}t 3~18 %D 35 ADEAT LAFXF—D 1o 5
B, 83%MB_A T v RINT B TET,
Those who had a reaction were significantly younger (median, 3.7 years vs 8.9 years).
Sex, other atopic disease, and symptoms of initial CM reaction were not associated with
baked milk tolerance. Sit% 7~ L7z AT -7z (FHfE, 3.7 4Fxk 8.94), 1R, fill
D7 hEe—MRE, BROWIH CM KOS OFERIE, BaW 7o 7L & B L 722 hh o 72,
None of the subjects in the retrospective studies by Bartnikas et al41 were challenged to
unheated milk or egg. Bartnikas et al |2 K 28 & FIAFZEOHERE 1T T, INELE
TV RWRFLRII A AT LR o 72,

Thus, these higher rates may include children who had already outgrown their CM or



eggallergy. L72h->T, ZAbLDXYREMEITIT, FHAT LAF—FTT LLF—
ZTTIET U M= L FEREER TV D ATRENEDR & 5,

In addition, a selection bias may be present because patients were offered open baked
milk and egg challenges in the office where typically lower risk challenges are done.

S HIT, — AN Y 27 DIRNARTRBRPMTON L F 7 4 ATIE, BERSA 7 v RIy
LTy T OF ¥ LoV EkRIEIS NI D BIRASA T AREET D AR B D,
However, in another retrospective study of 100 consecutive open baked egg (350°
F/180°C for 30 minutes) challenges in the allergy office, 66% of the patients with a
median age of 5.9 years tolerated baked egg.43 L2>L. 7 L/LFX—J5E=ETO 100 [A]
DEfEA 7 v R 27 (350° F /180°C. 30 /3fH]) DOEICET 28D L Fax~<r T
€47 (PR BFFETIE. FFEM 5.9 OBED 66% N8 A 7 v Roy T EFHRE L,
Age, sex, history of reaction to egg, or history of anaphylaxis to egg did not differ between
baked egg-reactive and baked egge-tolerant patients. 4, TEBI, I 5 RIGDE
[, E7ITINCKTT 27 F 7 4 7 X —DRHEEIL, A 7y Ry ZROGHEE &1 7
v Ry ZTHEBE ORI TET o7,

This rate is consistent with a larger prospective study of 236 egg-allergic children in
which 64% tolerated baked egg.44 ~ Z DI [X, 64% 1A 7 v R v Zitthk 236 A DY
7 LR O KRBT TR L —F L T\ D,

Size of EW SPT wheal and history of anaphylaxis or other atopic disease did not predict
outcome. JFHZETY v 73R (EW SPT) 2OV A XB LT F7 4 7 X —F 72X
> T b B —MRBOREIZ, #RE TR LT,

Children with other food allergies were more likely to react to baked egg. O &Y 7T L
NFX—Z RO XA 7y Ry ZITRIST D ATRetEns@mh o 7,

Children with a history of anaphylaxis to regular egg had a high probability of tolerating
baked egg, suggesting that such a history may not be a contraindication for adding baked
egg to the diet. WHE DINZT T 7 4 T7F L —DBEENRH L I, XA 7 v F= v 7Tt
25 AREEDNELS, FOLIBBEFERREFIINA 7y Ry T2z 5 2 ENRES TR
Wik LARWNWZ L E2RR LTV D,

The rate of tolerance development to baked milk or egg is likely influenced by the
referral population and its degree of atopy. XA 7 v RI/)L7 b ZIZkT BEE
PRHEEIX, XIBEME T N —OREICHBIND FREERS 5,

Skin test and laboratory predictors



B JeakiR 3 L OV PR AT oD - [A] -+

The search for biomarkers that reliably predict the tolerability of baked milk and egg is

ongoing. HE& 72 TOHFL L INDMAEMEZHEFEIC T 24 A~ —0 —OBFENEITH T
oY

For children whose parents can reliably report that their CM- or egg-allergic child is
already consuming baked goods without symptoms, they may continue to do so. CM %
T3 LA X —OF RS TIPS LA ZFH IR L THEL TWD Z L 2B HEE
ICHETE DI OWTIE, ZOFEERAFIT D008 Ltz

However, for those who cannot report such tolerance, the most prudent approach is to

perform a supervised OFC to determine the tolerability of baked milk and egg.

LrL, DX D RIMHERRNZRNANITE > T IBEERTY 7 —Fi3, BEHIh-gyw
R HAMRER (OFC) #FEATL T, BEWZAF LN T DMMMEAZIRET 52 & Th D,
However, some trends in diagnostic testing have been observed.

2L, T A bOWL OO BPEE ST D,

Subjects tolerant to baked egg had significantly lower serum EW-, OM-, and OVA-specific

IgE levels and lower serum OM and OVA IgE/IgG4 ratios than did baked egg-tolerant
subjects.21,43 BEZ INCTHMED & 2 HERFE O MIEIIE (EW), AR L=A4 F (OM)., B&
OA773vEy (OVA) FrRE) IgE L-YUU3 A EITIRLS . BES I EO#ERHE L v & fLiF

OM ¥ LT OVA IgE / 1gG4 HidEkh > 7z, 21,43

In general, it appears that there are children with large SPT wheals (>15-30 mm) to egg

who tolerate baked egg.21,42 —fi%IZ, BEZIUTMIPED BILTITIPTHK L TR E 72 SPT
DIFEHRRE (>15-30 mm) 21,42

Although Lemon-Mule et al21 reported that baked egg-tolerant subjects had

significantly smaller EW SPT wheals, there were some patients with large EW SPT

wheals who tolerated baked egg.21

Lemon-Mule & 21/%, BEWTZIRMHPEDHERE 1ZINE 7Y » 77 2 & (EW SPT) ORZEH

FEL/NSWZ &2 A LD, BEWIINCmiYERE 0 EW SPT OIFZZ R R E WEE W
7=

In clinic-based challenges, Lieberman et al43 reported that there was no difference in

EW SPT between baked egg-tolerant and baked egg-reactive subjects. Lieberman et

ald3 X, BIFEITN—AOAMBRRIZIBNT, XA 7 v Ry JEOHRE X1 7 v ’
T v 7 IEMHPEMERERE & OMIZ EW SPT 1221 o 72 s Lz,

Subjects tolerant to baked milk in the Nowak-Wegrzyn et al22 cohort had significantly

smaller CM SPT wheals, lower serum CM- and casein-specific IgE levels, and lower

serum casein and beta-lactoglobulin IgE/IgG4 ratios than did baked milk-reactive



subjects. Nowak-Wegrzyn et al22 =2 75— h THEWZAFLICTHED & 2 #BR# 13, BEV 7z
FHITHHMED 72 R E LV & CM SPT O 6 AN E L /hE L, MiE CM BEL O EA
VEERA 7 IgE LASARELS | MIESEA v BLOR—42F5 27 v a7 Y v IgE [ 1gG4 b
DMK T2

#H

SPT wheal size, serum casein- and CM-specific IgE levels, and basophil activity was
related to the degree of CM tolerated; for example, the smaller the SPT wheal and the
lower the specific IgE levels or basophil activity, the more less-heated

milk was tolerated (from cheese on pizza to extensively baked rice pudding to regular
milk).45 SPT #BH 1 X, My EA B LU CM Ffi) IgE L~b | 6 KL O AER
TEMEIX, CM Mt ORREEICE#E L iz, i, SPT O AHMN/NME <, FFED IgE L
IVE TR EBRIEE BV E, K0 KD#E ) DRV (EFDOF =0 b | BEX T2
TOFY v, WHEOFHAET) 1Tk LTltER H -7z,

Tables I and II summarize potential serum-specific IgE levels and SPT wheal
diameters that have been proposed to predict bakedmilk or egg tolerance or
reactivity.21,22,31,41,43,46-48 FIB IO I 1L, X—F 7 I V7 3900 E
TIPS Z FRT D2 OICIRE STV D, IBER R MIEFr 28 IgE L~/ & SPT i
PHEEZFELOZHLOTHD 21,22,31,41,43,46-48

Besides evaluating CM- and EW-specific IgE levels, it may be useful to assess CM and
egg component testing in predicting baked milk and egg tolerability because of the
different susceptibility of casein and whey proteins and OM and OVA proteins to
heating. CM B L ONEW BEH D IgE L~ /LOFHMICMZ T, BEA BLOWERZA Z X
7E L OM B LU OVA 7 37 BONMBNI KT DS EN RIR H 72D, X—27 RI )Ly
B X OYPDMIZMEZ T T HERIC CM 38 LI DT A M &7 T2 Z SITAHTH
Do

There are several studies that support the use of component testing (casein for CM and
OM for egg) to evaluate for bakedmilk and egg tolerability.46,48-50 Bi\ 7= I /L7 & JioD
HRMEZ T 57200 a v R—F% > kT A K (CM OAEA > 00 OM) O %R
— F TN ONDOMIENRH D, 46,48-50

Ando et al49 found that for heated egg (194° F/90°C for 60 minutes, then homogenized)
challenges, OM-specific IgE was superior, suggesting a positive decision cutoff of 10.8
kUA/L and a negative decision cutoff of 1.2 kUA/L.49 Ando » 49/, MMEYIN (194 F/
90 C T 60 43fH. €O®%¥E(L) OIMEINIK LT, OM 52K IgE 2MEN TRV, 10.8
kKUA/L OBED D~ A7 & 1.2kUA/ L ORMED T » N4 T 2R LT- .49

In another study,? 21 of 24 (88%) patients with OM-specific IgE level of less than 0.35



kUA/L regardless of EW-specific IgE level tolerated heated egg. BIDHIFE TiL, EW §ri
# IgE L~ MR 7 <. OM #5549 IgE L~ULas 0.35 kKUA/ L Ri D 24 A 21 A
(88%) 50 S INERIF LI 72
Alessandri et al46 used the immunosolid phase allergen chip to measure EW components
OM (Gal d 1), OVA (Gal d 2), ovotransferrin (Gal d 3), and lysozyme (Gal d 5) in 68 egg-
allergic children challenged with heated (boiled at 212° F/100°C for 10 minutes) and
raw egg. Alessandri et al*6 (X, SEET L A7 F v 7 EMFEH LT, EW 2R —x
>~ OM (Gald1), OVA (Gald2), AR 727U (Gald8), BLWY VF—
2 (Gald5) ZHIEL T, MEYE (212 ° F/100 C T 10 /5@ T) &AINCAmTRERZ
68 ADIIT L ¥ —/NRIZAT 5 72,
Subjects with detectable OM-specific IgE levels were more likely than subjects with
undetectable OM-specific IgE levels to be reactive to heated egg. OM 5/ IgE L ~/L
DR ATREZ2 g BRE 13, OM Frf) IgE L UL RBEZ2gBrE K 0 & BRI K&
T 5 A[REMED N m o T,
One study*® also investigated SPT to muffin (homogenized) and OM (commercial extract
from ALK Abello, Horsholm,Denmark) and found that a muffin SPT wheal diameter of
less than 2mm had an 88% negative predictive value and an OM SPT wheal diameter of
11 mm or more had 100% positive predictive value. £7=. H 2L Tix, ~7 1> (I
Bib) BELOVOM (7> ~—7 ® ALK Abello, Horsholm, 7 > ~—7 /& O il )
(Zx9% SPT Zi#& L. 2mm Riifio~ 7 1 > SPT BAZIEAED 88% DIEMERFRE LT
11mm @ OM SPT #Z EED 100% DGR TR TH > 7=,
Although this study did not challenge suspected egg allergic children to regular egg
(although it is not known how homogenizing a muffin affects the egg proteins), skin
testing to baked egg and OM may be another potential tool in predicting baked egg
tolerance.51 Z DAFIETIX, IIT LILF—DEEVOH 5 FHITEHE Oz F v LoV LEHE
AMTLIEWN (7 4 OGN R 7 BT E D K D ITEBET L 0Tbh> T
P, BEEIRE OM KT D BET A ME, BEESINDOMMEZ FRIT 272000 9 1 SOELE
H72Y — I TY,
In Cortot et al,42 of those with SPT wheal diameter measured, none with EW wheal
diameters of less than 10 mm reacted to baked egg. Cortot & 42 Tix, SPT I#Z B M
EINbOD 55, EW BZEED 10 mm KD b DIFERA 27 v Ry ZIIRS L EE
ATLTZ,
The authors suggested that egg-allergic children with an SPT wheal diameter of less
than 35 mm and serum OMspecific IgE level of less than 4 KUA/L could be considered
for a baked egg challenge. 3 H 1%, SPT 2 E AN 35 mm A CliiLi OM specific IgE
LV 4 KUA [ LRHOIRT LAF—RE_A 7y Ry JAMRREBET 52 &N



T&EHZ EhmELT,

Further chart review in the same referral population to include baked egg challenges at
home as well yielded negative and positive predictive values for serum EW- or OM-
specific IgE levels and EW SPT wheal51 (Table II). [FlUBESEMTOI H25F ¥ — k
LE=2—TlE, BHETONA 7y Ry ZAMRBRE GO T, M EW £7213 OM £7 519
IgE L~ L & EW SPT wheal5! OFatER L OO THED S bz (R 1D,

The authors maintain that serum specific OM-IgE levels are useful but not superior to
serum specific EW-IgE levels or EW SPT in predicting tolerance of baked egg. #4 & I3,
MFFFSE) OM-IGE L-YLIZAMTH D05, A 7 v Ry 7 OO FRIZ I TLE
KRR EW-IGE LUV E 721X EW SPT LV ATV RN EFEL TS,

There are exceptions to the trends in results of diagnostic testing. i2Wi7 A k DFERD
EAIIZFS D B 2

For example, in the Cortot et al and Bartnikas et al study population, 1 subject with a
low serum EW-specific IgE level of 1.52 KUA/L developed anaphylaxis during the baked
egg challenge. 7= & z1E. Cortot et al 3 L 1" Bartnikas et al DAFZELEM Tk, 1.52 KUA
| L DR ITE EW R IgE L~V 2FFD 1 NOPERE R, <A 7 v N v Z ARG
FZTF 74 7F v —&RIELT,

Moreover, baked egg reactions developed in 2 patients with undetectable serum EW- and
OM-specific IgE levels and in 7 patients with elevated serum EW-specific IgE levels but
undetectable serum OM-specific IgE levels; however, all had positive EW SPT
result.42,47 I HIZ, XA 7 v F=y 7 CORIGE, E EW 3 L0 OM F¢221 IgE X
UHREHARREZR 2 A0 & | ML EW £ IgE L~L3E s filig OM Friify IgE L
NP TERNT AOBETRAE L, 72720, 2828 EWSPT CHtETH -7,
For CM, within the Bartnikas et al41 cohort, 1 subject with undetectable serum CM-
specific IgE level and 2 subjects with negative casein SPT result reacted to a baked milk
challenge. CM |22\ T, Bartnikas et al*! =/ — MNT, MjE CM FrHEA IgE L ~L
PR TEZRN 1 NOBERE L. B A > SPT OFEREBEMED 2 NOBERE DS, XA 7 v

RINV7 OF v Lo PITE Lz,

In immunotherapy trials, higher specific IgG4 levels have been observed to correlate
with increased tolerance of the allergen. & #IETIE, LV mWRER IgG4 LR T
LV DO E A5 2 E MBS T,

In the baked egg clinical trial, ratios of OVA- and OVM-specific IgE/IgG4 were found to
be significantly higher for baked egg-reactive subjects than for baked egg-tolerant
subjects and correlated with higher in vitro basophil mediator release.52 X1 7 v K=
v 7 OB TIE, OVA B XN OVM IZRFEAY 72 IgE /1gG4 DHERIT, _A 7 v R v
TIEMPERBENANA 7y Ry ZitEEE LV b A EICE < invitro DAFEIEMEA T ¢ =



— 2 —ORBHAEN T L3 FEBI L Tz 5,

High OVA- and OVM-specific IgE/IgG4 ratios were also associated with anaphylaxis and
epinephrine treatment in baked and regular egg OFCs. =\ OVA 5 X O OVM A O
IgE/IgG4 thiE., A 7 v =y 7B L@ E OIN OFC DT F7 4 TF v —B L' x
7 U RERE BBE L T,

Casein and beta-lactoglobulinespecific IgE/IgG4 ratios were also significantly higher for
baked milk-reactive subjects than for baked milk-tolerant subjects.31 £7z, ZEA &
NX—=4Z 7 a7 R IgE [ IgG4 ik, XA 27 v FIATTHEBRE LD b1 7
v R IV WHERE O BRAEISE > T,

Using specific IgG4 levels in addition to specific IgE levels may help predict baked milk
and egg reactivity, but more data are needed to develop diagnostic decision points. $#E
D IgE LU TRIED 1gGd VXLV EERT D L, XA 7 RINVT EIIOIGNE
TR D DITESION, ZWORERZRDDHITIZELIZEIVZL DT —EZBNETH
Do

The value of SPT and specific IgE levels in predicting baked milk and egg outcomes needs
further investigation before definitive guidelines can be created and should not be used
to replace OFCs when warranted. A 7 v R I /v7 EIIOFERZ THIF 55D SPT & FF
ED IgE LIV OfEIL, BIRERTA RTA Z2AERT RIS R DFENKLETH D |
BAOARREBRONRA L LTHEHTRE TR,

There is heterogeneity in these studies in terms of how the heated or baked egg is
prepared, making direct comparisons difficult. Z i1 5 OAFEICIE, AL ZITEX7-TO
IR ED LI SN TN DN E V) RTEREMEN DV | HELEARNETH D,

The variability in these methods, as well as in the populations studied, likely accounts
for the large disparity seen in results from studies investigating cutoff testing values to
predict baked milk or egg tolerance. fZEXIGDEMDIX LD X L[FEERICZ O D HED
A8, By bATT A MEZTEL TS BT EI3INOmEZ T35 2 iF5E
DFERIZA OGN D RERA—F A L TWD RN D 5,

SAFETY

Regular ingestion of baked milk and egg was found to be well tolerated in children
without changes in underlying allergic diseases, growth, or intestinal permeability.21-
23,25 BEW=AFL L INOEMIR R BT, JEE L 22 27 VLR —IERE iR, 721350
FRPEDIALZR LIS, FETHDITHFESND ZENbhoTz,

No serious reactions were reported with regular ingestion of baked milk or egg at home



in the prospective clinical trials. RIfIERARBR CTIX, BETXA 7 vy RILr by T
ZE IR L THRA 2 POSIT A ST,

After a successful baked milk or egg challenge, detailed instructions on how to add
baked milk or egg at home are vital. XA 7 v RI VT Ly 7 OF ¥ LU VIZRBI LT
5, BETA 7 vy RINVT &xy VE2BINT 5 HECET 252 FIERRAIR T 5,

In the Bartnikas et al41 cohort, among 6 subjects who did not tolerate baked milk, 3
subjects initially tolerated the physiciansupervised challenge but then reacted at home
with subsequent ingestion of baked milk.  Bartnikas et al4! ® =73 — F TlX, XA 7 v
RINZ I A DIIRD -T2 6 NDOBERE D 5 B 3 NOWERE PN RINZEMOEE T4
FARBRICM R 723, £ D%, AETERLIEANA 7 v FIAZ RIS LT

One required epinephrine to treat a reaction at home. None returned for a rechallenge.
HECORIGCEIRERT 57D R 7 Y URMETH o7, S HAMRER CHE LA
Mol

In the Nowak-Wegrzyn et al22 cohort, 1 subject developed oral pruritus to homemade
bread and waffle but tolerated a repeat baked milk challenge, implying that the home-
baked products were not baked enough.  Nowak-Wegrzyn & 22D =8— KT, 1 AD
BENHZEHO A LD v T VO OPRENH 72, AFEROBE S +o0 BT Tuoie
W2 EERRBELT, OIRLANA 7 v RIV7 OAGRERIZHTZ 72,

From the same cohort, in the follow-up report, 2 subjects developed mild oral symptoms
to unintentionally undercooked waffle and pizza but did not return for a repeat
challenge.23 [l U 24— b6 OBHHE TIL, 2 NOWBRE DN ERETITHEN AR+
Uy 7 BT DB O OB 2 2 U722, Fx ORGTER IS L TIEE L
ol

Turner et al44 reported that 2 of the 150 children who tolerated a baked egg OFC
developed abdominal symptoms at home 1 week later to subsequent exposure.44 Turner
b 4E, XA 27y Rmy 7 OFC Ttz 7z 150 ADOFHED 5B 2 N3, ZDHDOFEFED 1
W B2 TIEEER Z RIE Lz L fd LTz,
There is some debate over how baked milk and egg should be introduced, at home or in
a supervised setting. BEX 72 COHALINZFET, FLIFEETTEDOL Y ITHATR
EMZHONT, WL ONDiEmNH D,
Bartnikas et al 47 suggested that patients be considered for a home introduction of baked
egg if EW SPT wheal diameter was less than 7 mm and OM-specific IgE level was less
than 1.00 KUA/L.47  Bartnikas et al 47/%, EW SPT ZEE2 7 mm Kiifi T, OM %f
Ay IgE L~ 1.00 KUA/ LAY K CThH D56, A7 v =y 7O BEEROMBEFT
LT LERELIL,

Patients with a history of anaphylaxis to baked egg within the past 2 years or unstable



asthma were not recommended for OFC at home or in the clinic. % 2 FLINIZHEE IF
DT FT 4 THR V= ERIIRLERGEORED & 5 BF L. BEEILZHEIT T OFC
IZHESE S L2 o T2,

The British Society for Allergy and Clinical Immunology guidelines for the management
of egg allergy recommends home introduction of baked egg for children with mild egg
allergy without a history of significant reaction to egg in the past 6 months.53 J§7 L-
WX —OFERIZET 2 RKET LA X —ER2B L OMRGES T A FTA 13, BE 6
IR 2 BHE R OS OBED R WEEDINT L X —DFic~o( 7 v Fx v 7%
FHETHAT D LML TN D,

Supervised challenges should be considered for children with a history of significant
gastrointestinal, respiratory, or cardiovascular symptoms during previous reactions, if
they have previously ingested a small amount (less than a serving size), or if there is
ongoing asthma. LARTOSIGSTH M, PR, £330 M OERNEEOBIENH 57
fit, DIancd & (1o 2R L2 ERHL5E, £3mENETL TV H56
X, BT CoAMRBRE BT O LERD D,

Based on the observation that egg tolerance appears to develop in stages (well-cooked
or baked, then lightly cooked such as scrambled eggs, and then raw), the guidelines
recommend trying baked egg at age 2 to 3 years and, if tolerated, then reintroducing
lightly cooked egg at about age 3 to 4 years. JIDMHMEN BRI ET DL O ICR A D &
WO BEIZESW T (KSFHBE I3RS, ISR 7 T T hxmy 77 EOEEFHEL L TH
DAIIEZ G2 5), 2~3 i CREEINZRAT L 2BEIO LET, M3~4m CHmIFHALE
Y2 FRE AT 5,

Results of a longitudinal study by Clark et al54 helped to support these
recommendations. 7 7 —7 b 54 (T X HHEWrAIIFEDORERIT, T O OHEEEEZ R —
N9 D DI T2,

In the study, among 95 egg allergic children older than 6 years, those who tolerated
baked egg (sponge cake, 350° F/180°C for 20 minutes) developed tolerance to uncooked
egg (pasteurized frozen whole egg nuggets) at a median age of 5.6 versus 10.3 years. =
DOIFFETIE, 6 AL 95 NDIIT LAF—RD 5 b BEEI (AR P —% 350 ° F/
180 CT 20 43/ (Tl 72 Nk, ARlin P RAE 5.6 % 10.3 7 C/AEST (R E S 7o im il
BINTT b)) TR DA G L7z,

Baked egg was tolerated by about 33% by age 3 years and about 67% by age 6 years. X
A2 v Ry 703, 3 E TITHKI 33%. 67 £ TITHI 67%IMMEZ 1815 L7,

Because none of the subjects experienced lower respiratory symptoms and no
epinephrine was used to treat any reactions, the authors suggested that introduction of

well-cooked egg could be done at home in children with a history of only mild reactions



and no asthma starting at age 2 years. BH I FTXOBIER OB LAZ BT, = x 7
YU BUSOIRRIEN SN hoTolod, FHIZ, BEOIS LR < 250 b B 2 %
JE L TW WA FETH I LIZIRABEATE D Z L 2R LTz,

In this population, 7 subjects (7%) had a history of anaphylaxis to egg and 5 previous
reactions were treated with epinephrine. = DM TlE, 7 AOWERE (7%) NIP~DT
FTT7 47X —OBERDH Y . LLATO 5 BRI =ER 7 Y U TIRE S,

Several studies, however, have reported anaphylaxis and treatment with epinephrine
during baked milk or egg challenges. 21,24,42,43 L7/>L. W< DO OMETIX, XA 7
Yy RINTETFTy FOF v Ly VHOTFT7 4 7% — LT Y L DIBER
WMEINLTND,

In addition, tolerance versus anaphylaxis to baked milk or egg could not be predicted
on the basis of previous reactions to regular milk or egg.21,41,43,44 = 52, #H DO4FL
FIFINTH T 2 LHTORIGITIESNT, XA 7y RINT ElI=y ZITx+ 5777
4 T X —F ML TR S Z & IXTE R o7,

In the baked milk clinical trial, baked milk-reactive subjects experienced more severe
reactions during their baked milk challenge than did baked milk-tolerant subjects
during their regular milk challenge.22 XA 7 NI /L7 ORFEKRABRTIL, X147 RI L7
DORICHEDBE T, BHEOINT F X L PHONA 7 RINAVTMHERELID H, XA 7 R
INTTFr L PHIZE VB LOWRISERER L7,

In addition, reactivity to baked milk was a predictor of a more severe and more
persistent CM allergy phenotype.23 X 512, A 7 v RINZIZHT D00 MEE. XY
HETE VN RFALT LIX—RBHAOFRIR T TH -7,

Turner et al44 reported that 12 of 86 children (14%) developed anaphylaxis to baked
egg; epinephrine was administered in 5 of these children, and a second dose was
administered to 1 child with persistent hypotension.  Turner © 44X, 86 AD{fitd 9
b 12 N (14%) WA 27 v Ry DT F 74 7F v —45FELTZEWE LI, Zhb
DFHDHH 5 N7 U Uinfkb S, Frget2RinEoFt 1 N 2 BIH o0& 5
THONT,

Of the 114 subjects without a history of severe egg reaction or persistent asthma, 34
(30%) reacted to baked egg, 4 developed anaphylaxis, and 2 were treated with
epinephrine. HE DOIPLG £ 72 I3FHMEME OO 70y 114 NOHERREZE D S H, 34 A

(80%) 1F_A 27 v Ry 7RG L, 4 NIZTF 74 7F —%%GEL, 2 NlT=EexR7
VTR ST,



BAKED MILK OR EGG AS AN ALTERNATIVE TO ORAL
IMMUNOTHERAPY # ASERIEOREE LTONA 7 v I

U YA

Currently, there is no cure for food allergy, although oral immunotherapy (OIT) is being
investigated as a food allergy treatment. HfE, B 7 L /LX —OiREEE L TR OLE
Wik (OIT) PHETSNTWVD2, BY7T LVF—Z2ini S 2 160EIT R,

There are several reasons why OIT has not been put to clinical use yet, including safety
concerns due to frequent adverse effects.55 BZERFIEHIC L 22O ER L, OIT
MEIZER CTHEA SN TOARWEBAN O0db 5,

It would be advantageous if a safer and less labor-intense form of oral
immunomodulation, such as a baked milk or egg diet, could be used as OIT. In a
murine model of OIT in which mice were sensitized to unheated OM, extensively
heated OM, which did not trigger anaphylaxis on challenge, was as efficacious as
unheated OM when used as OIT to protect against anaphylaxis to unheated OM oral
challenge.56 ~ BEWZAFLCINDO RS/ L L0 2 THEERINEDIRNER 1 S FiEh o

Zfie% OIT & L T TETAFITH D, ~ 7 ADIEMEOM IZE&IES 7z OIT o~
VAETNTIE, TYVUVRIICT 7 40 7F 0—%FR Lo ol s ing-
OM (X, FEMEAOM N TF v L VKT 2T T 7 4 T7F% 2 —2 T+ 572012 OIT &
LTSNS E, FEMEOM & RREIZAN THo T,

Results showed that OIT provided protection locally in the gastrointestinal tract and
did not result in desensitization of systemic effector cells because OIT-treated mice
reacted when challenged via intraperitoneal injection.56  fiHi%, OIT &5~ 7 AR
FEVENESIC LD F v Lo VRHIES LTz728, OIT X BE B EN CRATICREL T, &
T =7 2 —HIROBEFEEZ b7 b RN &R LT,

Extensively heated OM OIT treatment was associated with an increase in OM-specific
IgE levels and a decrease in OM-specific T-cell responses, similar to that seen in
aeroallergen immunotherapy. L >0 IIZA X472 OM OIT {a¥I%, B 7 Lvr o4
FERIETROND O L FERKIC, OM FFEM IgE L~UL R e OM FrE M) T AMIRE O
AL BRE LT,

In the baked egg clinical trial, 79 subjects were followed for a median of 37.8 months,
with regular egg challenges being offered to baked egg-tolerant subjects every 6 months
and baked egg challenges being offered to baked egg-reactive subjects every 12

months.25 XA 7 v Rz v JEKRBRTIX, 79 AO#ERE )N 37.8 A (FFRE) B X



e 6 MH T LA 7y Ry ZTMEEE 18T OIFamER T Thoi, 12 A 2L
NA Ty Ry ZARRRBRNMT O,

Over the length of the study, an additional 14 initially baked egg-reactive subjects
subsequently tolerated baked egg for an overall baked egg tolerance of 89% and 53% of
the total subsequently tolerated regular egg. #FFEHIFIH, HANIA 7 > R= v 7Kk
DB ZIBMD 14 NTRA 7w Ry FITHE L 720 (BIKROSA 7y Ry ZTitEE 89%
THY ., @HOINERD 53% ThH T,

Compared with a similar group of egg-allergic children followed in clinic, subjects
ingesting baked egg regularly were 14.6 times more likely to develop tolerance and they
did so significantly earlier (median, 50 months compared with 78.7 months; P < .0001).
7V =y 7 TBHENTRKEDO 7 V=T OIT L X —oFft & ik LT, eI o
7y Roy 7280y 28813, Mtz @59 2 aTaEtEDs 14.6 & <. AEICRIICmivE
MR Lie (PR, 78.7 2 H & Hlk LT 50 72 H; P <.0001),

Changes in immunologic parameters of the baked egg-tolerant group were similar to
those seen in OIT, such as decreases in SPT wheal diameter and specific IgE levels and
increases in specific IgG4 levels. XA 7 v K@ itk 7 /— 7 DRPEFH] /N T A —H —
DAL, SPT BB IEAR L OWERN) IgE L~V Db 36 L O A IgG4 L ~L DN
mE. ROgEEE (OIT) TRLND BDEHEEIL T,

In the baked milk clinical trial, 88 subjects were followed for a median of 37 months,
with challenges to regular milk, baked cheese (pizza), and baked milk being offered at
different intervals. 23 ~X—F 7 I L7 OFKRAERTIL, 88 ADO#HERE D 37 )~H D
RETEBE S, BHFEOINVY | X—7 FF—X (EY)| BLOR—F 7 I 17 ~OHk
B X SE MR TIT b,

Over the length of the study, 5 initially baked milk-reactive subjects subsequently
tolerated baked milk for an overall tolerance of 82%, and 47% of the total subsequently
tolerated regular milk. FAAEHIFH, 5 ADRAINIA 7 > FI VT RKOSBFILG] EfHENT
MPEE 720 &K T 82% A 7 v FINVZITIEE R L, it TRED 47% D38 H 04
FLICTNPE & 72 o 72,

Compared with a similar group of CM allergic children followed by standard
management in clinic, subjects ingesting baked milk regularly were 16 times more likely
to develop CM tolerance, with 76% of the subjects developing tolerance within 60 months
compared with only 33% in the comparison group. 7 U = v 7 CIIEHER R EEHOFILT
LAXF—ROBEI LR L B L T XA 7 v FIT 2 EHIINERT 2 BED 76%7,
Pl U 7B 33% & Helge LT 60 7 H LIPSt 2845 LU, 497 LoL & —MiE a2 16 f5
PLEEN-T,

Decreases in casein and betalactoglobuline IgE levels and IgE/IgG4 ratios and increases



in casein IgG4 levels were observed in the baked milk-tolerant group. €A1 >3 LUV
—4%5 7 hua7 Y IgE LLE IO IgE [ IgG4 o, BLOH P A o IgG4 L
JVOEENNIN, A 7w RINVTIHET V—T7 TRl Sz,

Data suggest that tolerance to baked milk and egg could develop over time, and so
rechallenging children should be considered.23,25,54 7 —XI%, XA 7 v KI /L7 LJ}
WX DMPEN R ORI & & HICERT DRRERSH L Z LA RBLTNDHED, A
R 5 Tt BE T DL ERD D,

It appears that during the process of resolution of allergy, children start tolerating
higher doses and less extensively heated forms of CM and egg, for example, cheese on
pizza or egg noodles; the tolerance to these foods needs to be confirmed by a supervised
OFC. 7 L AF—OfEOmRT, iz bl eI T — 70 L EHEs
RORMELL TWRWEILRIN AR LIGDH LD Th D, T LRSI T Dk,
B 72 OFCIC L » THER SN DM ENRH D,

In the ongoing baked milk trial, among children tolerant to baked milk muffin but
reactive to pizza, 10% had symptoms that were treated with epinephrine during the
challenge.45 HETHFDOXA T v FIVIDIIFTATNLVTIE, ATy RINITD~T 4~
TR & 2 W EFICFOET 5 FH72HbDH T, 10%RF ¥ Lo PHicoex7 ) T
BRI,

DIETARY SUPPORT
Recipes for baked milk and egg challenges used by Nowak-Wegrzyn et al22 and Lemon-

Mule et al21 adapted for clinical practice are provided in Tables III and IV. W IR 72
({2 )& L7z Nowak-Wegrzyn © 2235 X O Lemon-Mule 5 21 B3MEH T 5427 v KI Lo b
Ty T DFx Lo VOLTEERITBLOIVIIRLE,

The baked milk and egg recipes contain 1.33 g of CM protein and 2 g of egg protein per
serving, respectively. XA 27 v RINVT7 Lo 7DL U EIE, 1 BHZVZNEI 1.33
g DAL NIEL 2g DINE L RTENEENTND,

For other home-baked recipes, the goal is no more than the challenged amount, which
translates to one sixth cup of CM per serving or one third of a large egg per serving.  ftfl
DAZFRO L EOHE, FETAMABREL T THY . ZHhF 1 BATZVFILD 6 570
1By TELIT1IREIZVDORERIFD 353D TITHE L E T,

Patients may require help adjusting their favorite recipes to meet these goals. Patients
are also advised to make single serving baked goods, for example, cupcakes versus cake,
brownie “muffins” versus brownies, and rolls versus bread, to reduce the risk of ingestion
of underbaked products. EHFIX, ZNOHDBEAZERT HT-DICBRICAV DL E R



T LI RNETH D, BEILEL, FlIIX Iy T r—Fkpr—% 77 0=
— =74 X770 =— B — KRl —RBODRBEXETEELIZLEE
B LEY, Ziud, Koy oFEWEREEOBEROY 27 2 63720 TH S,

In the Nowak-Wegrzyn et al22 study, children were advised to eat a minimum of 1
serving and a maximum of 3 servings per day of baked product. Nowak-Wegrzyn et
al22 DIFFETIL, FEBTHIFA 7 v Pl A 1 BICHRE 1 AR SHK 3 ARTE TR
N EEREID LI,

If more than 1 serving of home-baked product is desired, at least 2 hours between
servings was recommended. 1 &I LD HFREF NV 2IGAT, D EHRM 2
rI R S %,

In the HealthNuts baked egg study, a subgroup of infants tolerant to baked egg
demonstrated increased likelihood of tolerance to unheated egg (P % .009) with frequent (
5 times per month) compared with infrequent ingestion (0-4 times per
month).57  HealthNuts XA 7 R v 7O TIZ, A7 N v ZZitEoH 5308
DY 7 7N —T ) BETITR (1 2212 5 [B) #FH L Heig LT ORI O = » 27 (PL.009)
WX T DIPEDAREMENEmE D Z & AR LT,

At this time, the optimum ingestion frequency is not known, but it is reasonable to
encourage intake at least a few times per week with the goal of unheated tolerance
development in mind.  BAFRFA TR, Sl 2B BBEEIIARAHATH 555, FENNENME DS
ZREICEWT, 22 L bRICKEEERZER)T 2008 %E TH D,

Other centers have published baked milk and egg study recipes and although the
amount of CM protein was comparable in each, the range of egg protein used varied from
1 to 5 g per serving depending on the reporting center.57,568 Dt ¥ —TlIhEx 7=
TOFHLEINDOHFEL v EZ AL TEY, LY IV EORITZETNENRFETH T
B, BERENDINE R BOMIE, LR— b —ICi o T1IRYZY 1~5g Th
27,

The finished product of the recipe included in this publication is a manageable serving
size for most children and the dose of CM (1.3 g) and egg (2 g) protein sufficient in that
it is unlikely for patients to encounter recipes or manufactured products that exceed this
dose. AFLIZEHEND LI EDERMIE IFE A EDFHDIZO DEHAIRE/R Y — 1
THAXTHY, BENZOPOFI (1.3g) LI THHTHY, ZOBEELBZ L LY
EELIIMTREMIEBRT S Z LT E A EkRu,

Commercial products tend to contain significantly less CM or egg protein than do home-
baked items; therefore, the inclusion of some home-baked items is encouraged ﬁﬁﬁﬁ)

mid, BFRROEE LY 0720 DR WAL E 73ISR E ST A L
kﬂof\w<o#®5%%®747A%a@é_k%@@éo



Tables V and VI offer further instructions for patients following a baked milk and egg
diet. R VEBIOVILIZ, ~A 27 v RINVT Lxy 7 ORFRIELZITTZEBE T OFM
A Rafftd 5,

Store-purchased products that include baked milk or egg ingredients, as long as the
ingredient is not the first or second ingredient, are also allowed. A EA3E 1 72135
2 DMEFTRWVERY | BEWTZAFL E T ITIIOM B 2 E T EEE T L 72 8S b7l S D,

Examples of typically acceptable store-purchased products are commercial breads,
frozen waffles, cookies, or crackers. —#%FIZFFA S5 5 &AL S OFIX, kDX
WRT v 7N JoFx— FLIET Ty I—Ths,

Patients must read product labels and follow the specified guidelines carefully to avoid
error because there are unique nuances to label reading for baked ingredients. B3 X%
DT IV EGEAT, T — BT HTDIHEESNI A R A ANTERBHESE D L3
WD, BETZTOMEO T NNV OFHIRVIZITMEAD =27V ARH L2 TH D,

For example, regular Goldfish brand crackers are safe but “flavor-blasted” Goldfish
crackers have a CM ingredient listed as the second ingredient. 7= & 2%, #H O T —/L

R74v3aT T30 RO Ty N—FRETHLN, [7L—"=TF A ] QA= 7
A y¥al 7y —Ilid, 2FEOMTE LTHELRS PR SN TN D,

Other flavored products have the flavoring topically applied after baking and would
not qualify as a baked ingredient. fL?> 7 L — x—HL X R—F% 2 V%I RATIIC T L
—AN=BEAENTEY, X—=%F 7 sr s LTTIERY,

Products with cheese powder on the outside that comes off on the hand should be
avoided; this includes cheese puffs, cheese balls, and cheese flavored chips. FIZH| A4
DF = ARy L =M D2 -MITRET 2 RETH D, ZZlE, F—ART F—X
A=k, F—RAKRTF v TR EEND,

An iced or filled cookie or pastry may have a baked milk or egg ingredient in the
cookie/cake and an unbaked ingredient in the icing/filling. TAAEIFREINT
J X —FIINA N =2, 7 yxX—/r—FIC_A Ty RINVT EE=y 7 ORSy
B, TA VY TIFBICARA 7 SNTORVERSBEENDIHEN D D,

If ingredients are not listed separately (filling ingredients separate from cookie/cake
ingredients), it will not be possible to tell from the product label how the ingredient has
been processed. FEFREBNCZY 2 I TWRWEE (7 v F—/r—kEE 1350
FetppE) . BT SN DM B ORI TR AR A D Z LIETE R,

Tolerance of extensively heated milk and egg in the form of baked goods has been the
primary focus of expanding the diets of CM- and egg-allergic children.  BEZ HE 1D
TOLoMY EKDESTo_A T v RINT Loy T HilittEE, L7 LAr¥F—¢&
7 LA X —DFI b OBREROFFHEZILRT 2 HER A TH D,



However, it is possible that less extensively heated protein, such as baked cheese on
pizza or extensively baked rice pudding and egg in noodles, meatballs, and breading,
may be tolerated by a subgroup of CM- and egg allergic patients.45,53,59 L2»L., &
POREEF—ALM, I — FAR—L, NUBORD L o0 EKOBST2TARATT 4 7
RN Ty Ry T8 HFE VMBI TWRNWE X7 EIE, FHBLOURT L L ¥ —
BEOV T IN—TIC Lo THESND ATREMERS 5,

Because there are no biomarkers for tolerance of less extensively heated proteins at
this time and significant reactions have occurred to these forms, there is still a need for
supervised OFCs to assess the tolerance to these foods. HIF R TlXHEV MBI T
WRWE T B O 2310 A~ —h =137 <. 2o DOBREICK L TEER K
JERFEAEL TND T2, T b ORI Dt 2 7l 2 72 DI S 77z OFC 23K
RELTRETH D,

PRACTICAL ISSUES ZH#y72fHRE

One of the weaknesses of baked milk and egg clinical trials is that there was no placebo
group. BEWZAFFLEINDERAEBROFHD 1 DliF, T T BREER 2o 2 & ThH D,
It was difficult to find willing participants who once they tolerated baked milk or egg
were willing to not ingest it in their regular diet. XA 7 v FI /L7 L ZIZiHED T
b, BEOEFETITER LN E W) BRI (BFHIREZT ) BEFEROTLZ
LIIWNEETH D,

However, some patients even after tolerating a baked milk or egg challenge are
reluctant to add it to their diet regularly. L2>L, —#HOEEHFIL, X147 v RILr7x
Y I DF X L VICMATE TS, EHICERFITBIMLIZN LR,

In the baked milk clinical trial, 8 initially baked milk-tolerant subjects later chose to
avoid all forms of CM including baked milk for various reasons including anxiety of
possible reactions, considering it easier to avoid all forms, and experiencing symptoms
to less-heated forms of CM products.23

NA Ty RIV7 OEFERRER T, 8 NDBRYNIAA 7 v NIV tERE L, BT
PRI T NTO T 4 — L2 BT IO L, WTRERKIEDO AL Y| & £ & E7RHH
D= ~47/b\w7@#~f®¢%@ WAEET D T LIEATZ, T LTKOED O
2RI TR U TR &2 B L7272
In the baked egg clinical trial, 1 subject discontinued after 6 months because of perceived

worsening of atopic dermatitis not verified objectively and 1 subject discontinued
because of a dislike of baked egg products.21 XA 7 v K@ v 7 OEKRER TlX, &8



HINZHRGRE S LRI 72T b E— M E R DEALD T2 6 17 H%RIZ 1 ADBERHIEL,
XA Ty Ry ZBRERNTE 5727201 1 AOBEDEIZ R I LT,

It may be possible that even though a milk- or egg-allergic patient does not experience
immediate-type symptoms during a baked milk or egg OFC, delayed or chronic
symptoms such as an eczema exacerbation may occur. /L7 F72FZIFT LLF—DH
Fix, A7y RINV7 F2E= v 7D OFC FIZHIRRLOFER 2B L 72 < TH, B0
A 72 & ORI F 72 IRBMEIER DR AT D WD & 5,

Thus, continued monitoring after a negative OFC to baked milk or egg and the
introduction of baked milk or egg into the diet is recommended.  L723> T, BEW 724
FLEITINCKTT D OFC RMETH Y | BFEA~DOA 7 v RINVT EidT v 7 OHEAE
bk R T =4 ) BRSNS,

Baked milk and egg diet in gastrointestinal food allergy H{L& &

M7 LAX—IZBITHA 7 v RINT LIIORE

Eosinophilic esophagitis (EoE) has been reported in several subjects in OIT studies.60-
63 AFERERMERIEZR (EoE) 13, OIT WIFED W O O#iRE THE S LTV D,

Two subjects in the baked milk trial developed EoE: one was strictly avoiding CM in
the baked milk-reactive group, and the other was in the baked milk-tolerant group.23
ATy RINVTRERD 2 NOWERE D EoE ZFIE L7=, 1 NEIA 7 v RI v K
TN—T DAL REEIHIRL, &9 1 NEINA 7wy RIATHES —7 7 2 fiIlR
L7z,

After no improvement in his EoE after discontinuing baked milk for a period of time,
baked milk was successfully reincorporated into his diet. X4 7 v KI /L7 % LIZH L H
WrL7c#%., BEoE NEGE Lok, A 27 v RINAZIFREFIZ) FMAAENT,

None of the baked egg-tolerant subjects in the baked egg clinical trial developed EoE,
although 1 developed symptoms to regular egg consistent with food proteineinduced
enterocolitis syndrome.25 <A 7 v Rz v JERKRBR O A 7 v Ry ZiEEE 130T
LH EoE ZFIE LR o Tod, 1 2T BM S X7 F RV IRIEERE & —Brd 2185 DI
(X9 D IEIR & FEAE L7,

The possibility of introducing baked milk and egg to patients with EoE has been raised.
EoE BHEIZANA 7 v FINT Ly ZE2EAT LA RENRmE > T D,

Leung et al64 identified 15 patients with EoE whose biopsies normalized after regular



milk elimination who had been ingesting baked milk products for at least 6 weeks.
Leung © 6413, AARMLZD72< &b 6 BHEIRL T2 EHIR R EFLBRER AR IE
WAk L7z 15 AD EoE B & HE L7=,

Eleven (73%) subjects remained histologically normal, whereas 4 (27%) had disease recurrence (
10 eosinophils/hpf). 11 A (73%) OHERF (TR AICIEF e EE TH 72034 N (27%)
ITREO T (10 4FFEER/ hpf) # A L T\,

None of the baked milk-tolerant subjects complained of clinical symptoms, whereas 3
of 4 baked milk-reactive subjects developed mild recurrence of symptoms. A 7 v N3
V7 D BFNIRERIER 2 2R o To 3, A 7w RINVTRUSHEDBRE 4 A 3 A
(TR JE DFER DFFF AR LTz,

It is unclear whether children with food protein-induced enterocolitis syndrome to CM
or egg might tolerate baked products, and at this time strict avoidance is recommended
as the standard of care. “FFLFE72ITINIKIT D8 & o X7 EHEFEMENG SOEMERE O -3
BEWT-BLIZTI Z DAL E D DNIARHTH Y | BlRe i TIL T 7 OFEHE & U Tleh 72 [
BRI TS,

SUMMARY

Extensively heated (baked) milk and egg are tolerated by most of the children with IgE-
mediated allergy to unheated milk and egg. JAHIPHIZINEA X7z (A 7 v K) LN
1L, MBS TV WARLEINCxT 2 IgE 20 L2 7 LAAF—%2Ff0lT & A XDt
HIZHR S,

Tolerance of baked milk and egg precedes tolerance of the unheated milk and egg and
1s a marker of a less severe and less persistent allergy, especially regarding CM allergy.
ATy RINT Exy ZOMPEIE, MBS LTV RWARL L SIOMMHEIZ T L, FrIZ4HL
TULAF=IZEHLT, TNEEEETRSFREODLNT LAF =D —=I—Th D,

Current evidence favors incorporating baked milk and egg into the diet of children who
can tolerate them because it appears to be safe, to be well tolerated, and to accelerate
development of tolerance to unheated milk and egg. BIfEO - ET > XX, XA 7 v K3
NIy 7 hRET, BEMERE | FEMBDAH, & II~DIEDIZELRET D L 51
R2570, ENHICHMA 6N FHROBFIZIY AL Z & EXFInd,

If parents cannot reliably report a history of regular tolerance of baked milk or egg at
home, physician-supervised OFCs are advised for an initial introduction of baked milk
and egg. FIETORA 7 v RINV7 Fi2idT v 7 Ol E Ol O @I % Wigl A3 e =1k
TE WG, EMPEET 2B AamRiR (OFC) 3, XM 27 v FILZ7BLUTy
T DIRNIOBANPED b D,



TABLE |. Predictors of reactivity to baked milk

Study details

Specific IgE (kU/L) NPV

Specific IgE (kU/L) PPV

Suggested cutoff for performing an
OFC with extensively heated milk ina
baked product

SPT wheal diameter (mm)

Nowak-Wegrzyn et al,” 2008, open
OFCs (n = 100), prospective, with
unheated OFCs unless CM IgE
>95% PPV, age 2.1-17.3 y

Caubet et al,”’ 2013, open OFCs
(n = 225, includes 100 OFCs from
Nowak-Wegrzyn et a.l:l).
prospective, with unheated OFCs
unless CM IgE >95% PPV, age
21173y

Bartnikas et al,”' 2012, open OFCs
(n = 35), reirospective, no unheated
OFCs, age 3.1-18.1 y

o CM IgE <0.35 kU,/L: 100% NPV
(100% sens, poor spec) (n = 6)

o Casein IgE <0.35 KUu/L: all
passed

o Casein IgE 0.94 kU4/L: 95% NPV
(95% sens, 32% spec)

o Casein TgE 4.95 KUA/L: 89% NPV
(74% sens, T7% spec)

o CM IgE 1.21 KU4/L: 94% NPV
(95% sens, 27% spec)

o CM IgE 9.97 kU4/L: 86% NPV
(62% sens, 85% spec)

o Casein IgE 0.9 kKUA/L: >90% NPV
(poor sensispec)

o CM IgE 1.0 kUA/L: >90% NPV
(poor sens/spec)

o CM IgE >35 KUA/L =50% PPV
(n = 6 of 7 reacted)

o Casein IgE 20.2 kU4/L: 69% PPV
(30% sens, 95% spec)

o CM IgE 245 kUu/L: 69% PPV
(30% sens, 95% spec)

o Casein IgE >103 KU/L: 100%
PPV
o CM IgE >20.6 kU,/L: 100% PPV

CM IgE 5.0 kUL

Casein IgE 5 kUJ/L
CM IgE 10 kUL

o CM <5 mm: 100% NPV (100%
sens, poor spec) (n = 9)
* CM 15 mm: =>50% PPV

o Casein <9 mm: 92% NPV (67%
sens, 86% spec)

o CM <7 mm: 100% NPV

o CM <13 mm: 91.3% NPV (67%
sens, 72% spec)

o Casein >15 mm: 100% PPV

NPV, Negative predictive value; PPV, positive predictive value; sens, sensitivity; spec, specificity.
Note. Baked milk challenges were performed with the equivalent of 1.3 g of CM protein from nonfat dry milk powder in a muffin or cupcake baked at 350°F for 30 minutes, or in a waffle (<0.625 inches thick) cooked in a waffle maker at
500°F for 3 minutes. Whole extract CM-specific IgE and casein-specific I2E levels were measured with the ImmunoCap system (Thenmofisher Scientific).

TABLE Il. Predictors of reactivity to baked egg

Study details

Specific Igk (kUL] NFY

Suggested cutoffs for performing an

Specitio IgE kUL PPV

OFC with extensively heated ega

BPT wheal diameter (mm)

Lemaon-Mule et al,"' 2008, open
OFCs (n = 91}, prospective, with
unheated OFCs unless EW IgE
=05% PPV, age 1.6-18.6 y

Ando et al,"” 2008,* DBPCFC
in = 108), prospective, with mw
egg OFCs, age 1.2-13 y

Alessandri et al,” 20111 DBPCFC
(n = 68), prospective, with raw egg
OFCs, age 1-11 y

Licberman et ol 2012, open OFCs
(= 100, retrospective, no
unheated OFCs, age 1.2-19K y

Tan et al," 2013, open OFCs
in = 143}, prospective, no unheated
OFCs, age 1867 y

Bartnikas et al.” 2013, open OFCs or
at home in = 16%), retrospective,
o unheated OFCs, age 0,15 mo-
23,15 ¥4

& OM IgE <0.35 kU,/L: 10% PPV .

.

.

.

EW IgE 0.85 kU,/L: 96% NPV .
(YT% sens, 36% spec)

s OM IgE L16 kU,ML: 97% NPV
(97% sens, 33% spec)

gE 25 kU, /L: 89% NPV .
48% spec)

150 kUL 7% NPV
(56% sens, 6% spec)
EW IgE 10 kUL /L: T1% NPV (20%
sens, W% spec)

EW IgE 6,00 kU, /L: =90% NPV -
(52% sens, B6% spec)
® OM IgE 035 kUaJL: =90% NPV
(67% sens, 61% spec)

(42% sens. 9% spec)
= OM IgE 103 kU,L: 88% PPV
(35% sens, 6% spec)

(3T% sens. spec Y5%)
s OM IgE 338 kUL 42% PPV
(19% sens, 95% spec)

OM IgE 50 kU1 90% PPV

EW IgE 25 kU, /L: 30% PPV

EW IgE 50 kU./L: 4% PPV

EW IgE 75 kU, /L: =50% PPV
EW gE 30.7 kU,L: 84% PPV

o EW 0 mm: 5% PPV
» EW 15 mm: 60% PPV

= EW IgE 7.38 kUL
* OM IgE 440 kUL

« EW IgE 1.23 KUAL

* OM 00 kUL

* EW SPT & mm®|

» Raw EW SPT 48 mm”

« Boiled EW SPT 11.62 mm’

EW IgE 10 kU Lz 60% PPV (20¢%

sens, 94% spec)

EW gE 9.65 kU,L: 59% PPV

EW IgE 6 kUL
EW 5PT 11 mm

Mot significant

OM > 11 mm: 100% PPV, 18%

sens, 100F% spec

Muffin <2 mm: 383% NPV, 96%

sens, 17% spec

OM IgE 0.35 kU, /L = EW <23 mm: 100% NPV
W <11 mm: =9FE NPV, 6%%
sens, 360 spec

DRPCFC, Double-blind, placebo-controlled food challenge NPV, negative predictive valoe; PPV, positive prodictive value; sems, sensifivity; spec, specificity

Mote. Unless indicated, baked egg challenges wiere performed with the equivalent of one sixh o one third of an ¢gg in a muffin or cupeake baked @ 330°F (180°C) for 20 1o 30 min. Whole eximer EW-speci fic IgE and OM-specific IgE levels

were measured with the ImmunoCap sys
*Heated egg prepared by heating liguid

(Thermofisher Sclemific).
) s 90°C (194°F). Heated and mw egg prepamtions were freere-dried and milled into powder using & homogenizer.

tHeated egg prepared by placing egg in water @t room wmperatisre and boiling (100°C/212°F) for 10 min. Then, the bolled egg was mixed with 50 ml. sparkling water, 2 1easpoons cocoda, and 1 spoon white sugar. Botled egg and mw cgg

were centrifuged.

{The SPTs were recorded s wheal weas and expressed in mm’ by outlining the wheal afier 15 min, transfeming it oato paper sheets, scanming and transfomming the wheals into electronic images, und calculating the relevant arca.
fAge range of all paticnts with OM IgE colleciod. not necewmarily age of paticnts with OM IgE collecied and chalknged 1o baked cgs.
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