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AR —ILRHELEE7 LIS —-ORYa AR U 2 /BRI

TP A (70 RR

[ ST BEFEFZE 2 v & — RGeS0 e 7 LoV —BFETR
ST RCE BRI o & — KB R PIRRR 7 Loy —

1ig

P R—SLIEMALE 7T LV F—13, 2000 RIS AW L TWw5, R IgE JAARED
FLTIE WS, BIHEME LY. BESHTH 5 AWETRGIL, Ay 7L ILY— L&
T, RIEAEBECHALZ L, 3HBMOMEHKETEB I b2 WEBHTEREELDE I L
Tav iU, MRSNREOu -1 YRS EE LI, YR T7) Y ORRITKC, BIFE
BAFTaA4 RPEG, JELREOTEENH S, ) v sBEERE, IR CHE—{EETE 5 in vi-
tro TOPLEIFELETH HA% BRE, HRELLICE WD, BETHRY 7y C2RET

LuELT,

F—J— KN HER-AIBELEE T L F—,
B EEATOAF, ¥R 7Y

I VEBEOBREANLEBEITY LEND L.

BB ) > SHOR SR,
AT FLFYY)

B&EE : ALST - allergen specific lymphocyte stimulation test, CRP ; c-reactive protein, FPIES ;
food protein induced enterocolitis syndrome, IgE ; immunoglobulin-E, IL : interleukin,
LPS ; lipopolysaccharide, RAST ; radioallergosorbent test, TARC ! thymus and
activation-regulated chemokine, Th ! T helper. TNFa. : tumor-necrosis factor alpha

EUOHIC

ik IR—ILIBHE 7 L v F—1%, 2000 ERTHE A
LEERIFEHMLTS, FIEREET VLT —
ISR HRBOERTHY, TLVIF VIFENIGE
PRI AR TE R WD, BITEES IR, E
BEREBRMBINENREBE SN TEL T, 202
WrixEs, RO & BENBICEL S 2
B, RELETED 3 VHFENSENEICOE, JUE
BREI Y VoSEORIGIRER, RN R, R
BB Bk # WY, Il 3& TARC (thymus and activation-
regulated chemokine). H/LENHEMBREIZ X
B CEREI RN 2 D 5. BESIRIE

(H/ATHE 2014;28:846-853)

RREVMOBWRE TS 5%, HHEHT L
F-OEWHRE IR LMEPLETHS. KK
T OREYEF RS & FUEIFRE Y > SERIEG
BRIZRE - TS 5.

Wk P S ST LA — DR aEE

FrAER—LBHIEE T LV F-0BnE Ok
AlE, RIWKRT S5 ERETEITL T A, BFF
BRXZ D Step512H 7y, HEBUWE DT B I LAF
TE5L., T/, BT -&DE3EHIEIZLD,
SHROBRIIRBFL2ENIELI LN TESL. 12
2L, fERLIED 720, EHIZOWTIRRERELE T
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DAYy, FRAYy MIoWTHELE- -k
THRDLLENH A, FEDH 10% RN 5EIE
EEEOYa vy, BFK EEBDCE 3£
HILEZEIL, BERE BRREBIRER
LRBRA R ERR N BE) b, BEREME
BraioBEcid, AWHBT®8T T 5% »EMR
THLEND IHMECHELHIRT ST LIEDDL
nas.

B EREROE G

SO 720 QR RENER AT E LIARE SN
BONTRHIT) SEFBETHE. EREEIS
HE2BBEEREEZDITH. WERS r AEE, K
MICE o TENLEHBEBS I LDERET A,

1 HER—FBBELET LIVF—-0OBWE
7SI A

Step 1. ERPSAREZ LD

Step 2. BAIZ X B EHE OER

Step 3. BEIAANEE LERE TR

Step 4. 1 4 B & ICAHFBHEMOME

Step 5. TEEBHE L UHEAARIAO 20 O &R

T

A

Bloody stool

RER, U o SERRIRGRER 847

BRERRO D ORMTHABNL, FFE~—F T LI

BERFAT 9 .
BB A DRER
R Lo C, BFHABRANORISHER 720,

T, BLICRTHEERICBWT, B
BOFEIZL o> THT BN 4 DOREITE TN
TR T 5. $EH 51, EAFHEEBRERBE
WOFEICBNT, 500K/ ST A—F 2 ERL
T FAF =M% iTolzh, 46 BORAFRETH
MIEESNIRERENINIZLID, 4007 5 A
=iy sidz Thbb, 7927 — 1R+
ME+), 7525 —2 (REH+ MmME-), 752
y—3 (E- MmE-), 75A5—4 (EHk-
ME+) THa5.

75 A% —1& 2 BB (FRE 6 10
FHD) WEMEZ L U, BJBEIWL o TIRE, Y3 v
7 DIEERVFREND 2D, ABETHRECERLE
Ao BRRBAE L TV 5. FEIRA, EYIER
%48 BHE R LE LTRIAZENS iz, W
FTHICET 2T . BAWICY a v 7 2B L2BA,
FERAEN B LD 5.

Vomiting

N

Bloody stoot

- A -

ABRTTOIX&E37H

RICH S & 7= REE 6 (1.8-12)

i (AL

W

10 (2-24)

EENFZL< BELSAETH
glwzed FE 2-3:BFEO
XA BEUE

48 (24-60) 24 (24-48)

1 &7 72— BHABROHEL, BHEOFHFREIFHD?
7 7Ay—1&2 WEHSLENES (F¥610KH) THREINLLD, ARLTT)
Ldw, 72— 3BEEZFTRITINETEZVWI L LD 5. THIHSR23EMPITAE
MmET 2 P THET 2. 77 A5 — 4 RBEONEDHADEZETRAETTIRE LS 5.

ZOHEd 23 BRRALERDHD. BICEX

BiEZ SR L, BRLLEEZTRY.

X, EH3IERERLTALEREZS, 20aY
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848 HALE T Vv — o & E R, ) > SEO G

2 INTLHEDBWA TV a—IVE

A K 7 7 & + 5}
1:8H 0.5ml/kg Iml/kg 2ml/kg 4ml/kg 4ml/kg 4ml/kg 4ml/kg
2H Sml/kg 16ml/kg 20ml/kg 20ml/kg 20mli/kg 20ml/kg 20ml/kg

e INEBETT
e kEAR
P T
7 ke B

W

s /

S 033BR S 23R T 033EE

<

B2 HERLEBRIRICEE L T ) B
P B—FLRELE T LA X — TR, RKETHEREZED D 2 MDD, €I TRITK,
KREILOWTHE, BETENEN 3BREEL T T, BREBEP 200 E) »2HERT 5.
3GEREREN U TERSH 2 TIE, TOBYRET LI F-2RIE2VEZEZTI V.
BUIAES PN TS, B L 2B 1% IS0,

7 I ALY —30%, R ER &R 6k
¥, ERPSBEEHET S L L. 3BME
B AR LT, RS TROER, MmumE
(TARC %2 ¥) TIEMICHETEZ2BELL {HFE
T 5%, BRI A LYy MORRASETL, BE
i LR THRES S TR HBRTIT) N &
TR,

7525 — 4 3MENFERERTHE. 75 A
—41%, MEOANR SN, THPHEERMAR
A372 > Proctocolitis D 7 4 77 &, TR AKEE IS
BaESd ¥4 T L2505 b. Proctocolitis ThH
D, KHmofEEISiznwy 4 7Thhid, BET
TOBALDHA. TORE, ERFIEHELT,
DEREISEE 2, EREISEENDORDE LD
WLTBLLEN DA, ZOHED, BWEEHTY
ZEHUIETH D, THRPHREEMRREZMED 74
TTHhNE, ABEOFVRETHS.

HETHET 2B EZEEICS 2L
T, BACHPTOIRETHS (BROBBIEDER
).

BRHRBROFIE

BEWRBORESE EHEECERLZDD) 2
BLANVFICET 5. b L RERENTHEICH
E4hH. BITLUTIGECAPRAST ZHIED L
T v 7T ARG, BRSO R 5
T5. AWIEEAE LCEROER 1 H 1 HERE
3578, IgE BRI E SUS 25 F il S B A1,
3GEIL 15 9 EIEBIT 5.
R2WIWERE% 05ml/kg & L Tw 5%, 05~4
ml/kg WENOE T ) i3, WEERP D728
EOEWEIOHRET S, NIV ILETHFRS
N7=DTHhiE, bbrA, FOELLIEERU
TZERTNETHL RIEWR 4 BB T TOR
WERoTWAY, TIEFTTERIHALETIN
X, BICIEITERL TS, S LOEMEEEY LY
F—TlE% 0o/t E2 T, 4HEDEIERER
LTWE, BEENET CHETAS. BREMET
S =X BBENEE L. ERICD VTR,
TR, ME, EA MR ONE 22, NE0hE
EWTER LCREEETT ). BIUE 6 FRRIXRRIE
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HET VAV -0 EWEMRE, V) ¥/ SBE SR 849

BELTEBETA. ERPEHPKRBICEZZZ L%
BT B0, BFEEORPICHBL, B
WANT A2 EET L, ERIHEEL VIR
B,

EEIZERIARE LI 7 1 VY288 L7 LTI
J. BWEICELTE, WREBRENLTW-ES
EEBLERESEUZEZRET S, FHEEEIR
WO 4ABHBEIART (WELROMES A 28
B), EREHETLHIEIEFT L. 5 HEDEIE
BT IHBEDH S, BETEBTHET 256
GAESS (B 01lml 2 56) FBLWw- () LEE
LT2EMBENMITT). T0& &8RN
IRTEAH LD, ERE~NDEKEHEZRDTE 4
EXH5b.

Acute tolerance test & Chronic tolerance test

FERNEFEL 7 LV ¥ — OB HERIE BB O RIS % R
% acute tolerance test IZNZ T, (HE % £ T) 23
R AR EE PR Lt 1T % chronic tolerance test % 1T
3 WEEHH A, chronic tolerance test TRIBHR &
Nhaholfe, BEDLITERLLLHAKTE
5.

EILERBICEL TIT) 8Tk

FAER—FIBELET LIV —ER, KETIE
KeRBDbZ PRl (EBLLH 10% BE).
FITHICER, REIZOWTIEENFN 23 BAFE
BT <, EREBRAIZVIEI P E2HERT S
(chronic tolerance test, K 2). HETIT) T & 3%
V. BRI SCAEPSRHEIBL, RACHERLT,
BPERBIEDTEALAEZELTHEET S, JBME
FREE L TRERAH 2T E, ZoaWE 7 L
F—RBIEIRWVWEEZTIN,

EEOHE

WY 2IERE, M, TR, B, OEETHOE
WPEBBREIN-HEBHET 5.

BEVFHFRINDIGELH B, BESTRS
na, Bpix0ERE, WIE, &f, #ERL
REERLhRY (EHTAHZLED ).

Rk ¥ @ Food-Protein Induced Enterocolitis Syn-
- drome BRI EHLE

Bk K @ Food-Protein Induced Enterocolitis Syn-
drome (FPIES ; KI1 D A% —212H725) D%
WiZBIIDTOBEY TH B, EIRFBFEBFORRY

JMLDOFFREROBEIMNCERPE,PNL TS, HEROE
HTHIOFPHEMSRONEZ LD, B

TH5 (A 3). MAFBIKIIHEICBET 2200
BLTHIEDNRE BHCRPPBETLHIZLED D
. SRITRERIIELEZR Y RT YA VA ERE
HEDBRETHEMERL I EPE WD, KEDE
R T, FEFICEEPLALNL EIEHT
5. BN BIEE BRI b7 o T 38C BEDZH
BRoNAZEDLDA.

1. WEM: - TH
EEn (B> am R
ErRiFEEk (BaiEE>RamEEE)
FErpiF IR (BRIt ANRETE)

SR EMEREL (T ok + FERER + TR AR 28
BWFRT & 1 3500/l L8850

DESHBHOW SHEDLEZ®AT 0%
FPIES &L B#HEL TWAA, ZoEMEIZZZhE L
%, ERPHPEPTHETRETHSH. 7
FAY— 3,4 TIZETR &, HEE 3BABBOFT—
¥R T 5.

BT X MBERERANOM G

MR T MERA L L, MIBYEm R omins
79.

Tavy s, WEET ; MBEIEHTERZ 15ml/kg,
R—F AEHETH. WEFBELZTNE, K-
SADRYERLE XTI AL FEIRIES, =327
VEHRER R YRS, AR T LV -k
EoT, TEATYVYHAEFLIVL, AFa4 KN
ERIENOEIERF N EEZTVD, FREER
EERBITIENDY, EROBHEEIZLLD
B, BDOMIRH % % O life support #1479 .

MmAE; B3 F5FCHE ACEE

BIEA, EETNEA

FEDEREZEZEICL o CTFERNTHLZE
T EETLHLEND A, BREWEIICL Y EKE
EREZRITIENHS. T —BEOAENTIR
FERANE YT, JBPE L T chronic tolerance test FRIZH
BTrz bl

B

o3

D > NERRIE R

HRNER

R, HLELHFEET S, PRRERNY >3k
PHEFRTMIE L & BT, BEBEICRALTE R
FEzifBiLl, RERGEZEITIE TRENRILT
BEEZLNTWA, ZORBEREN) ¥ 3k0—
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HALE T Lovd — o EmREL, ) > SERiu

ARl GRFEEE -1 24 IFEE
FEIR IR

b7 E oy
(WBC, Neutrophil count, CRP
M FSRTE)

EARE
(M, #MpERe, WERE)

AEIR HTRR
B3 7925 —1, 2DAMBBIROWAE Mk & Mz HFEN L ThEEB 2D
L, HAGBWMOWTERBHEFHL. 7525 —3, 4 TEHERR &, W
B L H R, BOlEBRO 7 — & 2 T 5.

. Antigen Presenting Cell

/T cell receptor

b

MHC class ]I/ T oells

antigen

B4 FFRLARmorfc, BEOT LVF IS LTRRERZ T Y > 3Ekas
FHELEEE, FOTVAFY L ICERTIE, TVAFVIZI0ABED
73X B AN T, PUEIRRHMEEA 5 MHC class T ¥Rk E 1T TR
ENB. TUNVTVIERRIGT Y Y83RIE T cell receptor i2XoT, ZOEFIZ

Rl WIELHET 5.

BRI mMAC D AREL, SThAs, BRI L 7z g i
BRETOHEETIE, invitro TT LT Y & & BIC
BHMEELT) CWEL, CTheBETsI Lt
TE5 (M4). LyL, FETHoTYH, LT
BRI & NS, PURSRERRN) VB &Eh
o loBalL, BHELIEZOZ .

FRRTRITHRATO AL

ALST (allergen specific lymphocyte stimulation
test) &, FAER—FLEBMLET LV IF—ITB T

ERTHEH90, HBH7 L X—-TbBEICRS
ZEpL?, BAOTETERETH oL LTH,
MEZRTAIERTEL Y. BENIEE &
WREBOKRZ &b THET 2 L.
EAETE, FERCLRBREHOMEIET LIV
F—BEDVL T, KREVPBA L G728, &
EDE  RVECRTIE, —EOMFEEL L TLY
ThhTwiwy., FREOKBIEZIRVEOWHEEIC
BEohiEaTHS).
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HLET LV F—0EWEMHER, U >/ HRlBEER 851

WEFE

R M2 A% V8 13mL 3T 2 (Zofi
BRULOBERT VT Y IS E T MBEAEEL
TWAZEFHFELTVE). SNITHMEREICED
NT, HERINGEESN, BYUT VLYV R2F5E
N OSHEEEEINS. PIFTAFSIVIORY
AAEHELT, BEOEEZEET L. ERZGR
ML T WIS AT, [EOEIESE SN
7% stimulation index THEY. FEHETEB LN
FEEZDAHAIBELRAGESICHELHINTS.

LPSDA>43%—ar

Wy, I #HEOME BEAE Lipopolysac-
charide (LPS) &AL TWA I EHE . Thid
THIBOEEZRET 5720, TE3APTEEBEIC
TELERDL. TOVEELTTEITZE v b
T 7EMEL B, ENNREFEENEL ¥ —T
fToT\wb ALST Ti, FHIE» S LPS % 15
BIBOVBRELEIATIToTCWAERD, Iy 47
W20 RBEEIZHZ LN TWAT,

W& Ehs LT THIMEOEEZ RN
Th, TORD, KERK, PNETALST 2755
AiCiE, BROBPUTEERICTRETHS. BADL
POLRPULELZAS.

RAEDREFE

Y- Az () TIHbRTWwBEY Bl

http://www.bmlco.jp/r_and_d/article/article10.
htmlZ B LTV E W, IV 7LV VR
sy =, BhE17THEOMEELZIIHIT TN,
WE—HEEH»H7 0 05mL ZIRMT 5. MG
EERHITASY VI ARD.
EVREERNEELY ¥ —, RET LVIVI -5
HBTHMEEZToTwEY, AFOMEXDY, B
FREIEER BRI OBEERRE 2 SR o TR
ANZIToTWn5b,
FRBEESEETHERLTLE) &) v gko4
WHNEZ A0, BRTHERETA. 4 HHIEEER
REWETH L. 2L, EZOERIEEISLE
T, BWREORIEREZ, 60-70C IERETAHIED
BB REOFELELTCI—NVERBEZHETIHE
V5.

BEEA T, BREEINTBLT, BHIEER
F R HEROMEE TITDONS.
. RECREE
EFREBREIED L WAERE 31 BT, BE

714%, BRET706% & DWENH L. EREEDD
BREHTIE, HMAEMRE 1500g D LD 13 B TRE
60%, HFEE 100%, £ TEKRE 1500g RiHD 8%
TRES0%, FERES0% Thoi.

BHRE, MBOs A —TEIBRoT0A
EDHREDDHB. LBOBWRBEOAT vy 745 L
X5 2 LBHIIBWT, 795A5—1L2
R T0%, 75 A5 —3BIU4IZHE0% THo
722,

HBROBIR

EETRET, JUERRRNY v 8BRICH, FETE
T M, Thl #Akg, Th2 MAE, Thl17 Mg & 5 2%,
BEATEINASOT Ty  2HBITAZLIET
v, BEFBETH o TH, REME T MRIE
WHBLTW DL, HBWEETA R, 7
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Food challenge test and allergen-specific lymphocyte proliferation test in
non-lgE mediated gastrointestinal food allergy in neonates and infants

Ichiro Nomura
Department of Allergy and Immunology, National Research Institute for Child Health and Development
Division of Allergy. Department of Medical Specialties, National Center for Child Health and Development

Summary:

Non-IgE mediated gastrointestinal food allergy in neonates and infants increases rapidly since
around 2000. Because food-specific IgE antibodies are not the center of pathogenic mechanism, di-
agnosis is not easy.

Food challenge test is the only one test that provides a definitive diagnosis. Unlike IgE-mediated
food allergy, the reaction starts several hours or days after the challenge. There are cases that re-
quire everyday challenge of the allergen for 3 weeks before the start of the response. To rescue
hypotensive reaction, glucocorticoids are more effective than epinephrine.

Allergen-specific lymphocyte proliferation test is the only test which provide in-vitro allergen-
specifying method in the present condition. Since neither sensitivity nor specificity is high, it is nec-
essary to identify responsible T cell subsets and to improve to more effective diagnostic test.

Key words: Non-IgE mediated gastrointestinal food allergy in neonates and infants,

Food challenge test, Allergen-specific lymphocyte proliferation test, glucocorticoids,
epinephrine '
(JJACI 2014;28:846-853)
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Abstract

Background/Aims: The clinical characteristics of esopha-
geal eosinophilia (EE), which is essential for diagnosis of eo-
sinophilic esophagitis (EoE), have not been fully clarified in a
Japanese population. The aim of this study was to analyze
the reliability of symptoms and endoscopic findings for di-
agnosing EE in Japanese individuals. Methods: We prospec-
tively enrolled subjects who complained of esophageal
symptoms suggesting EoE and/or those with endoscopic
findings of suspected EoE at the outpatient clinics of 12 hos-
pitals. Diagnostic utility was compared between the EE and
non-EE groups using logistic regression analysis. Results: A
total of 349 patients, including 319 with symptoms and 30
with no symptoms but endoscopic findings suggesting EoE
were enrolled. Of those with symptoms, 8 (2.5%) had EE, and

3 were finally diagnosed with EoE. Of those without symp-
toms but endoscopic findings, 4 had EE. Among 8 symptom-
atic patients, 7 had abnormal endoscopic findings suspi-
cious of EoE. Although dysphagia was a major symptom in
EE, none of the presenting symptoms was useful for diagno-
sis of EE. Among the endoscopic findings, linear furrow was
the most reliable (OR = 41.583). Conclusion: EE is uncom-
monamong patientswithesophageal symptomsin Japanese
individuals. The most useful endoscopic finding for diagno-
sis of EE was linear furrow, whereas subjective symptoms
were not supportive. © 2014 S. Karger AG, Basel

Introduction

Eosinophilic esophagitis (EoE) is a chronic inflamma-
tory immune-mediated disease characterized by esopha-
geal dysfunction and eosinophil-predominant infiltra-
tion in the esophageal epithelium [1, 2]. EoE has become
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increasingly prevalent over the past decade, especially in
Western countries [3, 4]. While the epidemiology of EoE
has not been fully evaluated, it appears that the incidence
and prevalence of EoE and esophageal eosinophilia (EE)
are also increasing in Asian countries, including Japan
[5-8]. Pathologically, the hallmark of EoE is EE, com-
monly defined by more than 15 eosinophils per high pow-
er field (HPF) in at least 1 esophageal biopsy specimen.
EE is predominantly found in patients with the following
clinical conditions: gastroesophageal reflux disease
(GERD), EoE, and proton-pump inhibitor-responsive EE
(PPI-REE). According to the current clinical consensus
and guidelines [9, 10], histological suspicion of EoE
should be confirmed by unresponsiveness to high-dose
PPI therapy. However, the clinical significance of this di-
agnostic requirement, based on the response to PPI ad-
ministration, remains controversial [11-14]. PPIs are re-
ported to have immunosuppressive effects and improve
the inflammatory process in patients with EoE [15, 16].
Therefore, at present, pathological identification of EE is
considered to be the most important and critical step for
diagnosis of EoE.

Multiple studies have found that EoE is 3-4 times
more common in men than women, and affected indi-
viduals are more likely to be Caucasian than other racial
groups [17, 18]. Moreover, race may influence the clinical
presentation and have a role in the phenotypic expression
of EoE. As compared with Caucasian patients, African-
Americans are less likely to have typical symptoms, such
as food impaction and endoscopic findings (concentric
rings, strictures) associated with EoE [19, 20]. Even
though the variety of clinical features distinguished by
racial differences remains controversial [21, 22], it is im-
portant to evaluate such features including symptoms
and endoscopic findings in Asian populations for useful-
ness in diagnosis of EoE. Therefore, we sought to investi-
gate the diagnostic utility of EE, which contains the main
histological features of EoE, based on symptoms and en-
doscopic findings in a Japanese population. A multicenter
prospective study was performed to determine the most
reliable symptom and endoscopic finding for diagnosis of
EE in Japanese individuals.

Materials and Methods

Patients

We prospectively enrolled subjects who complained of chest or
epigastric symptoms suggesting EoE, such as heartburn, dyspha-
gia, epigastric pain, chest pain, acid regurgitation, food impaction,
and vomiting at least once during the last week when esophago-

50 Digestion 2014;90:49-57
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gastroduodenoscopy (EGD) was scheduled, and/or those with en-
doscopic findings of suspected EoE at the outpatient clinics of 12
hospitals in the western part of Japan between August 2011 and
August 2012. We used a specific questionnaire to evaluate the fre-
quency and severity of esophageal symptoms for the enrollment,
which comprised of the questions including patient demographics
(age, sex), concurrent allergic disease, frequency and severity of
esophageal symptoms (number of days with episodes during the
last 7 days), and information on medications, including PPIs and
steroids, prior to each endoscopic examination. With regard to the
severity of the symptoms, those with moderate symptoms, which
was defined as discomfort sufficient to cause interference with
normal activities, or more severe symptoms were enrolled. Those
less than 15 years of age who received glucocorticoid administra-
tion and had a high risk of bleeding from a biopsy were excluded.
The patients who had organic causes of the symptoms, such as en-
doscopically proven reflux esophagitis, gastroduodenal ulcers, and
upper gastrointestinal malignant tumors, were also excluded. Re-
flux esophagitis was diagnosed when esophageal mucosal breaks
of grade A, B, C, or D (Los Angeles classification) were found [23].
The protocol of this study was evaluated and approved by the eth-
ical committee of Shimane University School of Medicine, and
written informed consent was obtained from all subjects prior to
enrolment.

Endoscopic Assessment and Biopsy Examination

All subjects underwent EGD performed by experienced endos-
copists at each medical center. All examinations were done with
high-resolution endoscope (GIF-H260 or GIF-H260Z; Olympus
Medical Systems Co, Tokyo, Japan). During the endoscopy proce-
dures, findings were recorded in patient charts. Endoscopic find-
ings suspicious of EoE included longitudinal linear furrows, mul-
tiple concentric rings (ringed esophagus, corrugated esophagus),
whitish exudates, and reddening, as well as others (edema, pallor,
decreased vascularity, and mucosal fragility) as previously de-
scribed [24, 25]. Representative endoscopic images with each find-
ing suspicious of EoE were shown in figure 1. At least 2—4 biopsy
samples were taken from the upper and lower esophagus, as well
as the area of EoE shown in endoscopic findings as recommended
by current clinical guideline [9]. In addition, biopsy samples were
taken from the gastric and duodenal mucosa, irrespective of the
mucosal appearance, in all the enrolled cases, to exclude eosino-
philic gastroenteritis, as that exclusion is essential for diagnosis of
EoE [10].

Histological Assessment

Biopsy specimens were fixed in 10% formalin, and samples
were stained with hematoxylin and eosin, and then the numbers
of eosinophils that infiltrated the esophageal epithelial layer were
counted under an Olympus BX50 microscope. Histological diag-
nosis of EE was defined as the presence of more than 15 eosino-
phils per HPF discovered in biopsy samples taken with endos-
copy. In addition, degree of inflammatory cell infiltration (mild,
moderate, or severe), presence or absence of basal layer hyperpla-
sia and dilated intracellular spaces, were also evaluated in cases
with EE, according to the consensus guidelines for the recogni-
tion and assessment of microscopic lesion related to GERD [26,
27]. All biopsies were reviewed by an experienced team of pa-
thologists in the Pathology Department of Shimane University
Hospital.
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Fig. 1. Representative endoscopic images
suspicious of EoE. a Linear furrows.
b Rings including ringed esophagus (left)
and corrugated esophagus (right). ¢ Whit-
ish exudate. d Reddening.

Treatment and Definition of PPI Response

Standard dose of PPI was prescribed for 4-8 weeks to symp-
tomatic patients who were able to take them. Their symptoms, en-
doscopic findings, and histological abnormalities were reevaluated
after the treatment with PPI. Positive response to PPI was defined
as a case in which administration of PPI improved symptoms and
intraepithelial eosinophilic infiltration (<5/HPF). PPI-resistant
cases with EE were defined as cases with EoE.

Statistical Analysis

Fisher’s exact probability test was used to compare 2 variables.
The diagnostic utility of subjective symptoms and endoscopic
findings was compared between the EE and non-EE groups using
logistic regression analysis. All tests of significance were two-
tailed, and p values less than 0.05 were considered to be significant.
All analyses were done using SPSS 18.0 (IBM SPSS Japan Inc., To-

kyo, Japan).

Results

Baseline Characteristics of Enrolled Patients

During the study period of 13 months, EGD was per-
formed in 17,324 patients at 12 medical centers, of whom
349 (163 men, 186 women; mean age 60.6 years) were
enrolled in this study (fig. 2). Thirty-nine percent of en-
rolled subjects continued to take PPI when EGD was
scheduled. Of the 349 enrolled patients, 319 complained
of chest and/or epigastric symptoms suggesting EoE
(symptomatic group, group 1), while 30 had no symp-
toms along with endoscopic findings suggesting EoE (as-
ymptomatic group, group 2). We next subdivided group
1 into 2 groups; group la (n = 30), composed of patients
with both symptoms and endoscopic findings suggesting
EoE, and group 1b (n = 289), who had symptoms but no

Diagnosis of Esophageal Eosinophilia

endoscopic findings suggesting EoE (fig. 1). Twelve pa-
tients with EE were identified in this study, and 3 patients
(No. 5, 7, 8) were finally diagnosed with EoE after PPI
trial (table 1). Of 3 patients with EoE, 2 were treated by
fluticasone swallowing and improved their symptoms
and endoscopic findings, while 3 patients (No. 1, 4, 12)
were responsive to PPI and diagnosed with PPI-REE.
Other 6 patients were not treated by PPI because of mild
or no symptom, drug allergy, and lactation. Baseline
characteristics between EE-positive and -negative sub-
jects are shown in table 2. The mean age of these 12 pa-
tients (7 men, 5 women) was 49.3 years, and significant-
ly younger than EE negative patients (mean age; 62.9, p <
0.05). All of 3 patients with EoE had dysphagia, while
none of 3 patients with PPI-REE had that, though the
number was too small to compare statistically. As for his-
tological findings, basal layer hyperplasia, dilated intra-
cellular spaces, and mild to severe inflammatory infiltra-
tion (mainly lymphocyte infiltration) were found in all
EE cases, and no histological findings independently dis-
tinguished EoE from EE patients (table 1). No cases with
eosinophilic gastroenteritis were found in the enrolled
subjects.

Symptoms Not Useful for Predicting EE

In the symptomatic group (group 1), 8 patients (2.5%)
were finally diagnosed with EE. A total of 497 symptoms
were reported in 319 patients, as shown in figure 3. Of
the 8 patients with EE, 5 complained of dysphagia, 4 of
heartburn, and 1 had both symptoms. None of the pa-
tients had a history of food impaction. Among the symp-
toms examined, dysphagia tended to be more common
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Total cases of EGD
(n=17,324)
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Patients with symptoms suggesting Eok and/or
those with endoscopic findings of suspected EoE
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(Group 1)

Endoscopy

» Organic causes of the symptoms

- endoscopically proven reflux
esophagitis

- gastroduodenal ulcers

- upper gastrointestinal tumors

« Glucocorticoid administration
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289)

Biopsy
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A

Patients with EE
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Patients with EE

Fig. 2. Flow diagram delineating enrolled =7 (=1 (n=4
patients for diagnosis of EE.
Table 1. Clinical characteristics of 12 patients with EE
No. Age Sex  Allergy Symptoms ’ Endoscopic findings Histology - PPI
: heart- dysphagia  epigastric chest - linear . rings whitish = reddening others eosinophil/ lymphocyte TP
cburn . pain pain'  furrows. exudates HPF infiltration
1 33 M - + - + - + - + - - 48 moderate Yes
2 26 F - + - - B + - + - - 95 moderate  NT
3 78 F - - + - - - - - - + decreased 44 moderate  NT
vascularity
4 51 M - + - - - + + - - - 38 moderate  Yes
5 78 M - - + - - + - - + + edema 46 moderate  No
6 67 M - - + - - + - - + - 41 mild NT
7 32 F o+ - + - - + - + - - >20 mild No
8 24 F + + + - + - - - - - 18 severe No
9 42 M - - - - - + + + - - 168 moderate NT
10 82 F - - - - - + - - - - 25 mild NT
11 29 M - - - - - + - - - - 25 mild NT
12 49 M + - - - - + - + - - 86 mild Yes

Patients 5, 7, 8 were finally diagnosed with EoE after PPI trial. NT = Not treated.
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