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Changes of specific IgE, bronchial hyperreactivity
and sinusitis after immunotherapy in asthmatic children
Soh Yeon Kim and Joon Sung Lee.

Department of Pediatrics, College of Medicine,

The Catholic University, Seoul, Korea

Background: Though immunotherapy(IT) has become an effective method in extrinsic
allergic patients who didn't respond to pharmacologic therapy or couldn't avoid allergen, the
mechanism, termination index and prognostic index of IT have not been clarified yet.

Methods: We selected 81 asthmatic children on immunotherapy with house dust mite
(Dermatophagoides pteronyssinus and Dermatophagoides farinae). We measured the
hematologic findings, the levels of serum IgG and IgE, allergen(house dust, Dermatophagoides
pteronyssinus and Dermatophagoides farinae)-specific IgE concentrations, lymphocyte subsets
and methacholine challenge test yearly during IT, and checked the radiographs of chest and
paranasal sinus.

Results: Peripheral white blood cell count, the percentage of eosinophil and total eosinophil
count decreased significantly after 2 years of IT. Serum IgG level increased significantly after
3 years of IT. Serum total and specific IgE levels decreased significantly after 3 years of IT,
but they were still higher than the normal values. CD4+, CD8+, and B lymphocytes did not
change with the IT, but CD3+ lymphocytes increased significantly after 2 years of
IT. PCa-methacholine increased significantly after 1 year of IT, but no correlation was found
between the duration of IT and bronchial hyperreactivity, Twenty-eight patients(34.6%) had
abnormal findings on chest radiographs: 15 patients(53.6%) as bronchitis, 10 patients(35.7%)
as bronchopneumonia, 2 patients(7.1%) as hyperinflation and 1 patient(3.6%) as atelectasis.
Sixty-three patients(77.8%) had abnormal findings on paranasal sinus radiographs. In the
follow-up radiographs of 49 patients, 28 patients(57.1%) showed improvement of paranasal
sinusitis after 1 year of IT.

Conclusion: This study showed some changes of the immunologic findings such as
eosinophil count, 1gG, IgE, allergen-specific IgE and CD3+ lymphocytes, and improvement of

AYA R St ) 2o}k 0|2
H4:19983 949 159, $3:19999 29 8Y

-152-



-2, olFA4: /1B Bolol M AALYol HE Bo| [gE, NEFUE ¥ FuSHe) Ws-

bronchial hyperreactivity and paranasal sinusitis’ in asthmatic children during IT. These
findings were closely related to clinical improvement.

key words: Immunotherapy, allergen-specific IgE, bronchial hyperreactivity, paranasal sinusitis
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1. CHat

7RIS oA g ARyY 2o}
27 F24dA 71, A, IFET F9
A 4L Boln LEEr] RukeA gl
radioallergosorbent test(RAST)A A=)
7o FAANS-E H 71HAHA ol F
3ol HY /RS Wwol 94 AL HQ Fo}
81 (Hol 607, oo} 21%) & AL E JIYge
B, olE¢] HFAH L 9.34 A

2. 4

1) AY8¥: 4= BencardAF] specific
desensitizing vaccine® AH:3lY HAE o
Bl (vial 1) 0.1 mlE 5 13] Aol &FA}
871 A1ZE 1.0 midl €% § oS 8
A7} 6-871¥ 7o FH=BA(vial 3) 1.0 ml
E FAske Z7IA8E 9853 ¥ FAAE
(maintenance therapy)® 2-43° 134 1.0
mlE Y3FARIA T

2) WYL, 3AFF FA: 1d F0= A4Y
3 HA2 EDTAZE -SIAF|Z 6A7 A
CoulterAH(Hialeah FL, Miami, Florida,
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US.A) 9 =5 8+ 4718 S2PA4P 79
A& APt F W7o} 7hEA MK diffe-
rential count) & FERem 7ZHEALL &n)
7o 2 oAl &EA3it

3) WY I2EI G & E(IgG & E) ¢
gE7-50] gE vk 53 : B9y A @
Ao Al F 1d 7o R fofe] TS
At 1200 rpm o2 YAEL S AL o
3t 20CE Y5 BAT T FFsAE P
Wy #}(radial immunodiffusion met-
hod) 22 1gG% IgEE A3t phadezym
RAST(Pharmacia Diagnostics., Sweden)
9)8ted HARARAE7] Dermatophagoides pter-
onyssinus, Dermatophagoides farinae®) W3k
So| REE &3t

4) FEF o1y 34 YT o}F-LE Coul-
terAk(Hialeah FL)¢| G@UEEFA(CYTO-
STAT*/COULTER CLONE monoclonal
antibody) & ©°l&3ld CD19(B4+), CD3
(T3+), CD4(T4+), CD8(T8+)9 472
TRk CD19, CD3, CD8ol& fluoresceine
isothiocyanate(FITC) & #3233 CD4ol&=
phycoerythrin(RD-1) & ¥#3itt. EDTA
2 g2ud wxEd 100 plo Zzhe] ddE
E3A 10 p1E A7Ist] A8 S/ F Yol
rZER] GEE gAoA 1087 Ao B3
3ttt COULTER Q-Prep Immunology
Work StationolA 35%°] ZA reagent A
(formic acid: erythrocyte lysing agent) 600
U, reagent B(sodium carbonate, sodium
chloride, sodium sulfate: cell membrane
stabilizer) 265 ul, reagent C(paraformalde-
hyde: fixative) 100 u1& ABE H7I8IA
Zolg AANE FAE AZ7|(flow-cytome-
try: EPICS® Profile II, Coulter Co., FL,
US.A)E °l&3td #A43den z2t AAT
10,00070¢] MEE AFste F 7 F FA
Axe] £ HELE A 24 g=7 o}
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Feo] &2 A QAT A3 X 1d7HFe
2 F33d

5) WerEY  7)1#A R LA B (methacholine
challenge test): acetyl-# -methyl-choline
chloride (Sigma chemical corporation, St.
Louis, US.A)E 09% Aol =<
0.075-25mg/ml7Hx] 9RAIZ THE S8 B,
FdsA dd Autobox 2800(Sensor Medics
corporation, L.A., California, US.A.) #71%
HAA71E FEV, (forced expiratory volume in
one second) & FA3t 7|EAA A=A+
F9A9 H3I FEVieAED 20% Eold
PCy-vElZdE HYSPAH A& F 1d 7+
Ao FAsle HlwaArh I8¥ WAl
A, PCo-vErZd 2o ua} fole] 71x3
129 AL WrEUeH® 0,075-0.2 mg/ml
€ 5%(8%), 021- 20 mg/mlE& FFE(38
), 21-10 mg/mlE AZ(35%) 2 #F/3o
FH A A

6) 5 % FHF Xd Ak HYQHAE F
3 RHlF XA ZAAE A ol dRT-E
HB7rstal, FHlE XA FAAME o A3E BE
H A= AR 13 74 HAlele 284
3} AWl e) o)A Water's viewd 3
T E7F 4 mmoldalA AA Y 1737 A
&, 173994 273700 FEE, 2/39A4 SAHE
g2 52 &2 A3t

3. EAIEN

RE ZAXNE YA EZUXE BN
7} WM ey 71747ke] M)W= student’s t-test
o oJs) AARIANL PO.05Y o EAHLR H
ozt #AASA

i =
I WYy HME
AR H(mm) G F WETse d928A
9166234007, UJLUF 1del 82406+
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22052, 2\d¢l 7941021302, 3del 74296+
188392 WYy nls] HALHF 29F
B BASHoz oA #Aadddh £ 9Y
75 327t AR EHE IR (%)S WYL
A 75453 WYY F 1del) 6314002 A
ol7F fisioy 2ddl 54429, 3dell 53+332
2 Ztzk 8% A9 vlE] foeiA AAHUL
LA (mm) G F IAFFE AHHA
599944555, HHEQW F 199 483243451, 2
ol 377.9+199.7, 3del 3366+201.002 HY
8¥ ¥ 2¥RE EAHoE {3t A
= tH Table 1).

2. 186Gt IgE S| HE

IgG(mg/d)E HALHA 1258943346,
Hejew & 1] 1,301.8+2795, 24l
1,3845+313322 Aozt gidled, 39l
1,416.4422542 X&A vs] SAGHCE
oA Z1stgen, gE(IU/mD)E HY8
WA 476.4+337.2, F 136 391.7+303.0, 2@
o 3585+3068% Atolrt glleu 3ddle

Table 1. Hematologic changes during immunotherapy (IT)

27844220322 2% A vja FAFHZ
F8IAl 23R Table 2).

3. =2A-80| IgE ==(PRU: Phadezy-
me RAST Unit)el HE

AR gt GHEA-Fo] QE FEE B
HOWA 76434, AELY F 1'dd] 641438,
29l 75352 ztol7t IR, 3del] 2.7+
128 BAAHSE #Fo3iA Z43AL Der-
matophagoides pteronyssinus®t Dermato-
phagoides farinaed] 3§ Bo] IgE F&&= Z
7} Mg QA 30.8+20.1, 24.7+132, HASHY
139 2594194, 23.7+18.2, 2\d] 21.1+
14.3, 21.7+15.02.8 A}o]7} AN 3idell 15.2
185, 1354548 FAZXHLE FotAl 743
HAcKFig. 1).

4, BZT OfFel HE

HIT o}y ALY AFE RAY Ao
7 gk 18y CD3(%) §E7F+ HEYaHY
A 66.0+9.19 Hldte] HAH QY F 2'd] 69.0

IT
Pre-IT
1 year 2 year 3 year
WBC (/mm’) 9,166.2+3400.7 8,.240.6+2.295.2 7,941.0+2,130.2° 7.4296+18839"
Eosinophil (%) 7553 6.3£4.0 54429 53+33
Eosinophil (/mm®) 599.9+4555 483243451 3779+199.7 336,6201.0°
Value are mean+SD. Pre-IT : pre-immunotherapy
* : P<0.05 compared to Pre-IT
Table 2. Changes of IgG and IgE during immunotherapy (IT)
IT
Pre-IT
1 year 2 year 3 year
G (mg/dD) 1.258.9+3346 1,301.8+2795 1384543133 1416442254
IgE (U/ml) 476413372 391.7+£303.0 3585+306.8 278.4+220.3

Value are mean+SD. Pre-IT
* o PX0.05 compared to Pre-IT

. pre-immunotherapy
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Table 3. Changes of lymphocyte subsets during immunotherapy (IT)

IT
Pre-IT
1 year 2 year 3 year
CD3 (%) 66.0+9.1 676175 69.016.6 69.7473"
CD4 (%) 39.1+82 38567 38270 388+81
CD8 (%) 252498 247450 25.6+6.1 26.1£6.0
CD19 (%) 17653 17.1£57 178+7.0 16.9+6.4

Value are mean+SD

Pre-IT ' pre-immunotherapy

* : PC0.05 compared ta Pre-IT

+6.6, 183 339 69.7+7.328 EAHoR

F28A S7HEAH Table 3).

5. PC20-HIEREZIXI(mg/mi)2| HE

PCop-WElEA(mg/ml) & HHLYPAE
444132293 HIYLY £ 1'de] 7924457,
2d0] 6.711£5.92, 39l 822473424 WYL
HAdel vdle] HALYF 19RE FAFHLE
sl F7HE AT $E 1 FAARAYY HF
(severity) 82 ro] 4wE o AYQHA
Ax R FETY J=HETE BYGY ol
M Zhzh HY LA 566+4.23, 0.68+0.13,
HegeW F 1o 14.1+443, 431+2.18, 214
o 13.6%2.93, 2.71+1.50, 3d°l 162+7.25,
3971792 WYSHIE 1dRE FAHLE

(w3 w01 O02]
- WH3 WD 002

30
25
20
15
10 1
5.
0

" Phadezym RAST Unit (PRU)

pre-T T-1 year (M- year [T-8year

Fig. 1. Changes of alleren-specific IgE concentrations
during Immunotherapyt(IT)
* P{0.05 compared to pre-IT

H3: House dust

D1: Dermatophagoides pteronyssiuns

D2: Dermatophagoides farinae
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FestAl SIHERNY 717 WBE AT F
7he 22 & A B9 A F59 718
AFNYE EAY PolE2 AH2YAH 017+
0.10, BH LY F 10 0.35+0.01, 2'd) 0.54
+0.39, 3del 0.28+0.012 HYIHYF 1d ¥
2ddl= FASEHLE folsA SUHEUSY
249 ¥ 3dde FARHE foF F/E B
o]A UK Fig. 2).

6. HARYM &F XM HAl
WAL HA FF XA HAIA ol dad e B
9 ol i #ot 818F 2878(34.6%) °1U
on, oJg F 718AY ¥ 71¥A Ao 7z
159(53.6%), 10%8(35.7%) 28 tiF&E& 3
AR 11 9 IRl 2%(7.1%), F71H 7t
17(3.6%) °IAtH Table 4).

7. FHIE XM HAl2| B3t
HAQMA FHlF XA HAPIA ol daAE B

18

-t 111 pone a2 your 3 your

Fig.2. Changes of PC20-methacholine during immu-
notherapy (IT)
* 1 P <0.05 compard to Pre-IT
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Table 4. Abormal findings on radiographs of chest and paranasal sinus (PNS) before immunotherapy

Findings on chest PA n (%) Findings on PNS n (%)
Bronchitis 15 (53.6) mild 30 (476)
Bronchopneumonia 10 (35.7) moderate 24 (38.1)
Hyperinflation 2 (7.1) severe 9 (14.3)

Atelectasis 1 (3.6)
Total 28 (34.6) Total 63 (77.8)

Y Fol= iy ol 81HE 63%(77.8%) ©)
RemH, olF F FH|FY AEE 5 F547
2 BYY A$E 9%(14.3%), 2% ¥ F5E
o 44AE BAY A+ 77z 30%(47.6%),
2473(38.1%) ©IA K Table 4). ¥H)F XA 7
APl A o) FAAE BAW fol 63HF 49
A Bulg XA FAHAE A d9 Az
ol d4AAE HYW #ol F FHZAE AT
179504 29(11.8%) & A4a7A e B9 Y
M| 15%(882%)< SHE A£7AE HolAl &
o}, FEEQ o AAAL BFY o} = &
AAAE A¥E 23S 19(82.6%) A, F
F47E BAY Bol 998F TH(77.8%) A
AZZ TAHY P Byon 43 dE ¢
AcH Table 5).

1 #

HE g yo] Lolell FH 27 2Y, 53] FY
A G2 st REEE 71EAHHH 2
<+ 387) A fEsIvE A2 gy 4Ed
AMdoltt. v HEaye] 9 T4 7)1de

Table 5. Changes on radiographs of paranasal sinus after 1

FE3] 48X A ¥ AU LBEA-5o)
IgE A9 74, 27 -Eo| IgG A =
7V, ¥F T2 sl2el feEldAY 9 o
A MZ F71P F 98 7HN A9 @4 Fol
THAE AANET Joem™? ol HAYH ¥
ol AHHoZ VeSS AANA 43F
34E oL P,

HEE dE 279 AHE HEE SQVTF
s} oItk F HE BF g 27 A@A
9% B3] M E(effector cell) 24 I H7)
T 3 LeHE, S4HE major basic protein
T3 22 A E Bulsied g¥Er] 4F
& st HAQHE AEE 3FTiTeA
S| 2ERRIS] BH|7F ZAEle dAH THE 2
ks A FelA AFgut o a8y
HY o] 3AFFU A mAE dYel
g dve 2B £ A7 A EFe
2 A9 NS AS 3ATY 3
a7 Ao ¥ 297 RE 2YEE BHAF
T 3l old Ade 3717k HHRgo] 34
79 Fu g4 9% 1A F Avke A

year of immunotherapy(IT)

Pre-IT dl
No. of improved cases (%) No. of unimproved cases (%)
mild (n=17) 2 (11.8) 15 (88.2)
moderate (n=23) 19 (82.6) 4 (174)
severe (n=9) 7 (77.8) 2 (222)
total (n=49) 28 (57.1) 21 (429)

Pre-IT : pre-immunotherapy

-157 -



~8Y Kim, JS Lee: Changes of specific IgE, bronchial hyperreactivity, and sinusitis atter immunotherapy -

AlAFERLY ol DisiM e EFU Al E2E A
2t
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F o |93y YA B} AFEAde) Aok
T HIEE I, & AFME HYIYE
A8t IgG, IgE, EHEA(HWA, Der-
matophagoides pteronyssinus$®t Dermato-
phagoides farinae)-5°) Ig 25 ®WFo] 3l
o IgGE 371532 IgE, ¢#27-5o| IgE
= #AAde 22E B I8y §AFeE
o WEE H AVl HY’YE $4E
AR 3d7doF FAEUTE BHAH Q7
HYZEEH] ¥HF 3l BizE w
2 234 o)zt ok, Turner 53 McHu-
gh $¥el 93P HALHA A LelEA-
Bo] RESY WF2 vk sty Creticos
S92 Y 5] [gE= HIYRW o|F 2-371
YR 7437] ARt EaEA A, olEA
0% 4R/ A9y A8 & {oEA
ZAaddy 23 23y Norman™ %
Rocklin® 52 €#24-5o] IgEe] ZH4&rt A
Hdaxe] WY #E9 dFYLS ARRBII2Y
0|72 it XEAIF FAHYFRE e
B2 g¥ %79 I3 AFHE dHskedle
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AL BT F AT Hix o
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o] YA IgES}t A Mo A2 H3

-158-

o N dHEJ] WEE Adde Ao &
AE FHAAL IF o] A+ [gGE, 53]
18G9l 47HA] ol F [gG4E ¥R, =3t
IgGel F7ket FAlol [gE9] A7) FaEEo
ol IgG. IgEQ Hui3 X9 fFRT IgE
A th§ Fo| IgGu} [gG49] Hl&o] A QY9
dH A o FA FAAAV Aoke B
I= AP, 2y Bousquet B HYQ
HE Al F4 4L Aoy IgGY F
7He FEFHA Gty BIE [gGe] 4o
FA4 g EHVIE AL, ¥y 3
< YHEN-Fo] [gG4EH= BE [gG oHo]
ALY dAH S Sty BYE]
E Sk 8 ZEele AL 9 A
FoqFe}t GYEA-Fo| A FAol= oFF
g d#Ao) gitke BAE Yo, o|g} o] &

S0 9% HYIZEYS] WFT d4H
IR ABAE AT7AE W oldE
o] B} &t o3 B E F 3ol WY
S AYHRYE BAS o= BA &k £
A7 A= HPLHE AW FAAA
W7oz 3dolt #AF AASAM IgG,
IgE 128l WA, Dermatophagoides pte-
ronyssinus$t Dermatophagoides farinae 53
22 dE 270 i 5ol gEe] WFE #F
g & YN ol T WFo] ZIYAMTEH
YoYU FAAHCE FAH AAe A9
¥ F 3ARAREYS € 7 AU dFHe=
HY QS AEEH 29 F 1A% E 44
T A%s WEY F JT olF AL B AF
o] AYIEEUY HF AAs fAkE 19
U A9 29S8 397 Al gEY ¢
HE27-50] [gE FET A3 v 2714
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o} 18BE ALY 9% [gG 7MY IgE
a8 EHEZA-5Fo] IgE a4t BP9
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Fulse] Wal 5 Hgae) 9448 34 713
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290 93 P TF FAES AVE b HIQ
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T 4] i) Y-S AAEAL 2BV ¥
T ZHE PETF olYEY J|FE FolAe
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27 3gY99 £xo we} Zol7t & 4 Utk
slo] F o]9} 7L ke g WA, o
FEA HA|] AFAgA AT A¥E 5%
B Pgol 2FEh

1BAHFNAYL NBAH ] F2F HejA
A LA EA WAL IgE, THETF,
cytokine & 271X HHILH 2213 A}
AEQ HITAE, 3H7F, I 57 43
zHgo o3t BB AFSHkgol <3e HY
L9 YA 3THL olF A WFEH o
ol olg|g ¥Fe| oF LHE IFNHE9]
2de g% Z|#AAHRAY S FHAe 7|A%T
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AFFPE AAUAAET ) % 7|@A N @
AoA AARNEZNE JdolA HAQYE A
A3 5 el EY /44 HARE A3 1795
99(53%) oA 71=ARAe] ¢AH 24E B3
slger 59 Axe Z|AXARNAGTE By
HEFEAREAIEE 22 fEAde] HE8Y
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