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Abstract

Purpose : To evaluate the efficacy of subjective
symptoms, objective findings, and of a total tear IgE
test kit in the diagnosis of allergic conjunctival
diseases (ACD).

Subjects and methods : The subjects were 223
patients with ACD, diagnosed according to the
clinical practice guidelines for allergic conjunctival
diseases in 28 medical facilities in Japan. The ACD
patients were divided into the following five groups :
84 patients with seasonal allergic conjunctivitis
(SAC), 52 patients with perennial allergic conjuncti-
vitis (PAC), 41 patients with atopic keratoconjunctivi-
tis (AKC), 38 patients with vernal keratoconjunctivi-
tis(VKC) and 8 patients with giant papillary conjunc-
tivitis (GPC). All cases were examined for clinical
ACD, subjective symptoms, objective findings by the
clinical score and by a total tear IgE test. An
eosinophil examination by conjunctival smear was
also performed in 87 ACD patients.

Results : The most prevalent subjective symptoms
were itching (81.6%) and hyperemia (77.6%). The
clinical scores of the objective findings in the patients

with SAC, PAC, AKC, VKC and GPC were 16.3+3.8
(mean=SD) points, 16.2+2.8, 19.8%6.5, 23.1%5.3,
and 21.4£3.9, respectively. In the total tear IgE test
72.2% of the ACD patients were positive ; i.e., the
ratios were 61.9% in SAC, 65.4% in PAC, 80.5% in
AKC, 94.7% in VKC, and 75.0% in GPC. In the
examination of eosinophils in the 87 ACD patients,
42.5% (37 eyes) were positive, i.e., the ratio was
20.0% in SAC, 36.8% in PAC, 53.3% in AKC, 75.0%
in VKC and 33.3% in GPC. The rate of agreement
between the total tear IgE test and the examination of
eosinophils was £=0.28 (Cohen kappa coefficient).
Conclusion : Because of the high positive ratio in
patients quasi-definitively diagnosed with ACD, we
conclude that the total tear IgE test is useful as an
auxiliary method for diagnosing ACD.
Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol Soc)
116 : 485-493, 2012.

Key words : Allergic conjunctival diseases, Total
tear IgE, Immunochromatography,
Tear test
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al allergic conjunctivitis : PAC), 7 ¥ — 14 i # J 4%
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AKC 41 27.3+x11.8 28 113 8 33
VKC 38 16.6+9.7 33:5 1 37
GPC 8 22.0£20.1 5:3 3 5
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SAC : seasonal allergic conjunctivitis, PAC : perennial allergic conjunctivitis, AKC : atopic
keratoconjunctivitis, VKC : vernal keratoconjunctivitis, GPC : giant papillary conjunctivitis.
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£ 3 TULIX-MEREBOREURICH-BEEROREEE
SAC (84 1) PAC (52 f4l) AKC (41 1) VKC (38 fl) GPC (8 #1) HEt (223 Bl)
Bl (Btise %) Bathfl (BEsE %) el (Boidse %) Bl (s %) sl (BrEsE %) B (i %)
MRIEEERE 76 (90.5) 41 (78.8) 32 (78.0) 27 (71.1) 6 (75.0) 182 (81.6)
FE 1l 67 (79.8) 41 (78.8) 30 (73.2) 29 (76.3) 6 (75.0) 173 (77.6)
IREMK 44 (52.4) 27 (51.9) 20 (48.8) 29 (76.3) 6 (75.0) 126 (56.5)
iR 47 (56.0) 18 (34.6) 21 (51.2) 24 (63.2) 5 (62.5) 115 (51.6)
IRz 10 (11.9) 4 (7.7) 3 (7.3) 10 (26.3) 3 (37.5) 30 (13.5)
ARy 29 (34.5) 24 (46.2) 15 (36.6) 12 (31.6) 1 (12.5) 81 (36.3)
MRezpek 33 (39.3) 26 (50.0) 13 (31.7) 12 (31.6) 4 50.0) 33 (39.5)
IR 41 (48.8) 30 (57.7) 24 (58.5) 30 (78.9) 1 (12.5) 126 (56.5)

SAC : seasonal allergic conjunctivitis, PAC : perennial allergic conjunctivitis, AKC : atopic keratoconjunctivitis, VKC : vernal keratocon-

junctivitis, GPC : giant papillary conjunctivitis.
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BRIR A 2 7 CPIfE + fE (R )
SAC PAC AKC VKC GPC
Fe 1M
JiE IR
g s it 9.3+2.3 9.3+1.8 11.6£3.5 14.0+£2.9 13.9+2.6
FLEH
ELORFLEA
Fe I
BRI — 3.9+x1.4 3.6+x1.2 3.9£1.7 4.3+1.7 3.8+0.9
pedl
Trantas 3
i 2.1+0.5 2.1+0.4 2.6x1.3 2.4x0.9 2.3=0.5
[l IR
£ TR REE 1.1£0.3 1.2£0.5 1.8+1.0 2.4x1.2 1.5+1.1
HEt 16.3+3.8 16.2+2.8 19.8+6.5 23.1+5.3 21.4%+3.9

SAC : seasonal allergic conjunctivitis, PAC : perennial allergic conjunctivitis, AKC : atopic keratoconjunctivitis, VKC :

vernal keratoconjunctivitis, GPC : giant papillary conjunctivitis.

® 5 RA&R IgE REICH 1 BREGIRS MR
3 HEBI S (1)
e Btz (%)
ECS (4 Rtk
SAC 84 52 32 61.9
PAC 52 34 18 65.4
AKC 41 33 8 80.5
VKC 38 36 2 94.7
GPC 8 6 2 75.0
it 223 161 62 72.2

SAC : seasonal allergic conjunctivitis, PAC : perennial
allergic conjunctivitis, AKC : atopic keratoconjunctivitis,
VKC : vernal keratoconjunctivitis, GPC : giant papillary
conjunctivitis.

Eh o 72 (p<0.001, Fisher EFEHER) (3£6).
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LAEMET, VKC TORMERIZ75.0% & Efix R L7,
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FE R B O MRENEEREIR & U CIREFERE, i, IRE
Wi, iR, HRNED 5 IHHAEIRLA F/2, 7LV F—
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% 6 ABEOBEEICL 3 RGN IgE BE CITHIMRE & ORMROD H#
) Wtk L
B B Bl B e B Rl Bk p*
B ) @) (%) W) @ @) (%)
A IgE fts 159 126 33 79.2 64 35 29 54.7 <0.001
I ERER AR AT 68 29 39 42.6 19 8 11 42.1 NS
* : Fisher IE#ME=, NS: FE#E%L L.
x 7 IFEIHREIC B B RERIRE = % 8 R IgE RE L ITBIRARE & DS
] S IR (1) RS TaE W
Bl Bt (%)
4otk B Bt Bt Btk
SAC 30 6 24 20.0 I RER Rtk 17 33
PAC 19 7 12 36.8 Fts 35 14 1 36
AKC 15 8 7 93.3 WA O—lE © £=0.28(Cohen O £ fH).
VKC 20 15 5 75.0
GPC 3 1 2 33.3
= 87 37 50 42.5

SAC : seasonal allergic conjunctivitis, PAC : perennial
allergic conjunctivitis, AKC @ atopic keratoconjunctivitis,
VKC : vernal keratoconjunctivitis, GPC : giant papillary
conjunctivitis.

7o 7o, BUESIE, IRVEREGL, IREWE, G, R
foo HEBHEE L QIRMETH B DY, &R0 30~40% D
FEFITHRE L TWA EEZ SN, 7 LIVF—MiERR

TETIBIEERTREARERTH L EEZ LN
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5, SRIHWZERA 37 O—H % FLE- - AR A o
TELTHRETAIEICEY, EREEHEITR LT
REMEDSE 2 S/,

TR 1gE Miid, BUETIL ST 2 IR IgE
HRAEX v b (7 LIV 4 v FRE IgE, bad & B/
HALR) # W CTRRaT L7z, 7 LV F— P B
HARTA VTR, TUVF—EEEROZ 2
Wi & D REER I, H#EREEZ B X OERRZ N5
WA, SEONGERL, 7LV —MERREED
WEREEBIT 2 B IS VTV S 20, R IgE R
EOB IR E I & R 1gE Mt & OB lr—3k
KR, MEOBW—HEILT72.2% THDHEHETE
7o, F72, T UVF—HERBRE ORI X o TRER
IgE A DB RS ERZ V), SAC TRME, VKC THEET
Hotz. TUNF—MEEEREERZ R L LR 1gE
DERIIHAZ BT, Didierlaurent 5%, *HED
TR IgE 78 0.37+0.66 kKIU/l Td - 72D IZx L T,
VKC T3 19.6+21.5kIU/l L AEIZEMETH > 72 &
HLLTWAD, F72, Nomura 5%, 7 LIV — kg
BTHH VKC(322.2+45.7ng/ml), PAC(134.8+23.1
ng/ml) 3 £ O° SAC(194.7 +21.7 ng/ml) TIZIEEAE IgE
fEASTHE L LB L CTHEICEMH TH 5 2 LR, iz &

DR IgE SR 5 2 L2 WELTWD, T4hbb,
RS TgE A B AW — BRI LT, #Eh
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57 LIVE—UEERAEG ORI EL, &hos
Wi—HRpYgHm SN &L b, BEEEzERLSEs 2
ENTRETH D EEZONDL, LHL, HEilihOR IgE
i, IETVIVF—EFTRTTREZRT EIIEHT,
Sirbikate 521, f &/ 70< 757 1 EEH W
IR TgE MAr T, EHE 39 Pl 4 Bl CHtE xR L
T EERELTWS, Lo T, MEDHERE %
FFBZEiE, BEEoOREZBIMSETLE ) R
DI ENEZLNL, SO, xR
BHREEIN TR WO, BREOKREIZIT> T\ h
W, LA L, RECHEI SR A a2 2a< T T4
B2 V72 R IgE REICB VT, HIS P I3RS
WF & B OE &1 100% —3 L7z & LTB Y, Ina-
da 5™ IZEFE R 7 B &B TRt ER L7 E8iE L
TWa, Thbb, A5/ 70% b 7571 FEE2HWE
i IgE MEOHA, RE & ORI IgE fE73 Kl
ThbH7-0, #4705 T IRMEEEI X D FREE -
THEEZOND., L7zo7T, w8 %HEIETRIEZRE
X, A1 A/ 270< b7 57 4 FERHCRTERE IgE M
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7o, RBEFICBVWTH, REOFFHEELE LT, FR
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A, 7 UNF—MERBERESETA FIA4 V2B 0w
T, MEEZWONELE L CRREB S T B IFEE Bk &
TRAR IgE At & O —FER A MG L7, kORI ¢
=0.28 T, c HOMFII[—FEIZALNE S DD
] 2 DHEIZR 572, k EAMRAE L 7 - 725 L, 4
FRERR A DB MR AT 42 5% LK TH - 72 2 & AT
bND. Thbb, IFERERAILEHREAR L 7
LTHMAETHY, 16703757148 EDEL
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R 9 IFEBEERBMERGC H 2 IRER [gE REBIER

- HEBIR RS TgE Ml R 1gB Bk [
" (1) 1 (1) R4 (1) (%)
SAC 6 6 0 100
PAC 7 6 1 85.7
AKC 8 8 0 100
VKC 15 15 0 100
GPC 1 1 0 100
ait 37 36 1 97.3

SAC : seasonal allergic conjunctivitis, PAC : perennial allergic conjunctivitis, AKC :

atopic keratoconjunctivitis, VKC : vernal keratoconjunctivitis, GPC : giant papillary

conjunctivitis.
10 EMNERERER IgE RE & ORIR
p & OR 95% Cl
R Ik 0.779 0.89 0.41~1.97
Fe i 0.405 1.34 0.67~2.66
HR S & 0.027 1.95 1.08~3.53
T 0.001 2.78 1.51~5.13
HR I A ek 0.143 2.13 0.78~5.83
R 9% 57 1 0.614 1.17 0.63~2.17
AR 7 5 0.427 0.79 0.43~1.43
AR AE ™ <0.001 3.12 1.70~5.74

OR: * v XIQERI AT 4 v 7F), 95% Cl:95% BHEKE, " HEEHD.

® 11 BEMRR SRER [gE 2B S & CIFBREIRE & OBR

TS TgE fid TFBRERARAR

p OR p i OR
BT (2 F A 3) 0.006 24.86 NC
MG TN (2 7 A 2) 0.045 3.43 NC
Mg (7 7 A 2) 0.02 6.04 0.11 3.31
I IEFLEL (7 7 A 3) 0.004 6.93 0.05 5.00
FEARFLE (7 7 A 2) 0.02 11.20 0.185 2.35
g (2 7 A 3) 0.016 13.33 NC
BT (2 7 A 2) 0.017 2.80 0.206 2.76
e (7 7 2 1) 0.029 2.28 0.104 3.17
falfE LR E (2 7 A 3) 0.067 6.88 0.008 18.35
FAlE LR (7 T A 2)" 0.048 7.93 0.008 9.18
falE bR (7 Z A1) 0.029 3.07 0.084 1.15

© RS IgE MRA RS X ORI L O W E L FE R BRI A SN SHTR,. OR !

F v X Q2Ea Y A5 4 v 7 \#E), NC : not calculate.

S SRR L ) QRERESMEWVEEZ SR
7o F72, HEEDBEICHWONLRT LIVF—HAT,
R e e AR L, I BERRE DA TH B, Zh
T, HBREREOBERIZOVTIE, 80~89% & d
WEY DY, BWEE LTLHRIENDDTH A,
L2L, ZO—5T, fBEBEAELES X OEAD
WSS OB DGR ICHERZ 52 5RETLH B &
EZHNTWD, SENET LIV F— PRk B+ 2
BFEE 2 rfuln kL, Al AR M P A M AT | B PR Ht
HTTV, MEOHEL T8 %2 LTwh. FhUC
bbb, BRI ZR L7222 2k LT,

RATKERE & X BIOIHAH 5 &£ 2 Sz, IFMERRE
D T LV F — SEIFRIEERL (T 5 7 LV F— Ks o
BEATELS & SND 720, IHBEREIZERHEO T
LVF—RIEX G 2 Ak Th b EE2 LML, L
72050 T, BEMOEMIZEY, 7 LIVE— Mk
BRI RS A S, P OUFERERRA DTN &L 72 515
FEPEEGI 2B 2 L & 2 572", R D O IR ERE
R T 5 eosinophil cationic protein (ECP) Ol 5E
T, AE&H S N RREGAS & MR OB R A HE S
N, PAC TI3ffl, VKC TlREHETHH &SN TW
7 LhoT, T LIVE—MREBREORIIZ X 5
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TUZIESEAH DS EAE TIFERERAR A DS ENEN 72 B FEBI DA 5
NpEEZ LN &5, MBEFOKIGE #HIZ7 +
E—FHOBETH Y, i o IgE Hd Rk
BEETLHEEZOND, Lo T, RilEH IgE K
A & IHFERERIGR S 13 L T B 7 LIV F — S DYk HE
WRL L7720, RV 25 E60H5LEZ LN
A, COMHEP—FELZRMEI L) —DOOEKTH
LEEzoNsz, Tz, EHROTEME LT, IFEREkE
BT, OIS IgE MATEED PAC IEFAT 1 4
Aoz, ZofERoFEEE L ZFERICE L TiE, SRl
MEID B IIAHTH o 72, SRoBEIE, TR EOME
*EOT, B, FRBBEEEIC OV TR 5 0
Wb EEZ LN,

EROH I X 2R IgE M ORE R 5 528
2OV L7225, TR IgE A CILEHE R L CFH
FIERMEE 20, HERERCIREDL o7z, RO DR
BIZonWTIE, R0 7a b a2V TIREHE L SNk uv s
W oV IHEEPHREGERICEE L2089 PAPFTH
o7z, R HBIA B L CHHBENE 2 H— L TG
THIEDVEBOPETHL EEZ LN,

TS TgE M2 F 72 (XA IR BRI O B PR B & Bl &
DETHRLND, HEMERS X UMERH Lo HBEEO
FECOWTHE L7z, O 27 14 v 7 B £ 0 IR
IgE MASFatE & ik L, Btk &5k < B 2 HAREIR
DR EZRET Lz 2 A, IREWRK, WK, R
JECEWE v ZWAMESN TS, T4bb, TLILF—
PRSI B BT A IR IgE A ORI, HREIE
KoObT ORI, TR, HRIEZ & ORI H AR
* LR 2MAETH LMD H L EEZ SN,
72, TR IgE MAE 3 72 I3 ERERMAT I BV T, A
P & i LC, Btk & il < BE 2 MRt RO ERIR I
FREE A AT L7, WFERERM A CUL, AR R (2
TA2BLVI), ThROEHFEBIRGIRERAFRE L > —
VREEERTEFA TCORGEIZEND D, Bt v X
WARLZ, ZHSH LT, R IgE A TIE, B
JEFSI (7 5 A 2 B L OV3), BREALE (2 92 3), H
KA (7 TR 2), MELEREE(ZIATIBLIT2) %
FI0HEBTAHEEIZEDLHY, mnt vy Az RL7.
W& OFERIL, FEEMA & i L TR IgE A<
1, 7 LIV — MR R b R RS TR R 2 R AT R %
0 X RIS 217 L 7> TV A IREEAE 2
bize.

Arlal, 7 LV F — PR BRI B A HREAEIK,
REAT LB & ORIAE [gE UGB ¥ v b % v 720
¥ IgE BAr A RIS DWW THME L7228, TR IgE M
LT VOV F — P B B B & HEREERZS T & OB
—HEAE L, HEER, MEA T L 3 588
ETHHLEEZ LN, BIEESHOZODRT L
WX —EE L THEHTH L EEZ LN,

HiRZEE 116% 5%

FEEABR - PRI IR 2 L

1)

2)

3)

4)

5)

6)

7)

9)

10)

11)

12)

13)

X ®m
TLILX —MREREEBZEHIRI1 EREER
=T UIVEF—UEREESHRETA FF74 2. HIR
2358 110 99-140, 2006.
Bloemen K, Van Den Heuvel R, Govarts E,
Hooyberghs J, Nelen V, Witters E, et al : A new
approach to study exhaled proteins as potential
biomarkers for asthma. Clin Exp Allergy 41 : 346-
356, 2011.
Howarth PH, Persson CG, Meltzer EO, Jacobson
MR, Durham SR, Silkoff PE : Objective monitor-
ing of nasal airway inflammation in rhinitis. ]
Allergy Clin Immunol 115 @ S414-441, 2005.
Nomura K, Takamura T : Tear IgE concentra-
tions in allergic conjunctivitis. Eye 12 : 296-298,
1998.
ZE E, EF M, WALF F F, IEE
Bl 07 LV E — PSR BRI B A R
B IgE $itfk oz, HIR4EE 107 @ 578-582, 2003,
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cationic protein level measurement using filter
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Fukagawa K, Nakajima T, Tsubota K, Shimmura
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