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GIOI THIEU LUAN AN

Hen phé quan (HPQ) 1a mot bénh 1y da dang vé 1am sang, co ché sinh bénh hoc
va lién quan dén nhiéu gen. Cac thudc duoc str dung dé du phong va kiém soat hen rat
phong phti nhung corticosteroid dang hit (ICS) Ia thuéc dugc sir dung rong réi nhat.
Tuy nhién & mdi ca thé co su dap eng khac nhau véi corticosteroid.

C6 nhiéu yéu tb lién quan dén dap tng corticosteroid anh huong dén kiém soét
hen, cac nghién ciu cho thay yéu to gen chiém 60-80% tinh dap (ng thudc caa ting cé
thé. Trong s cac gen lién quan dén dap ang corticosteroid, FCER2 va CRHRL1 14 hai
gen duoc nghién ciu nhiéu nhat.

Tai Viét Nam cho dén nay chwa c6 cong trinh nghién ctiru nao danh gia mot céch
toan dién vé cac yéu to lién quan dén dap tmg ICS, dic biét di sau nghién ctiu vé van dé
gen trong dap tng thudc. Vi vay, ching tdi tién hanh dé tai: “Nghién ciru mét sé yéu
t6 lien quan dén ddp ing corticosteroid dang hit ¢ tré hen phé quan” véi cac muc
tiéu:

1. M0 ta kiéu hinh hen phé quan é tré em.

2. Xac dinh maéi lién quan giira dic diém l1am sang, can 1am sang véi mire do
dap &ng coticosteroid dang hit & tré hen phé quan.

3. Xac dinh mdi lién quan giira rs28364072 cia gen FCER2 va rs242941 cuaa
gen CRHR1 véi mire @9 dap wng corticosteroid dang hit & tré hen phé quan.

TINH CAP THIET CUA DE TAI

Hen phé quan 14 mot bénh 1y da dang vé co ché bénh sinh, kiéu hinh ciing nhu
diéu tri phong bénh va kiém soat hen. Corticosteroid dang hit 1a mot trong nhitng thubc
chinh diéu tri duy phong hen theo khuyén céo, tuy nhién mot sé bénh nhan khong dap
ng diéu tri vi lién quan dén nhiéu yéu td, dic biét 1a yéu tb di truyén. Do d6, tim hiéu
cac yéu té lién quan dén dap ung corticosteroid, nhét 1a cac dic diém vé gen gilp cac
thay thudc xac dinh, tién lugng dap ung thudc dé cé ké hoach hanh dong diéu tri cu thé
trén ting ca thé ngudi bénh. Vi thé dé tai co tinh cap thiét va co gia tri thyc tién.
PONG GOP MOI CUA LUAN AN
- Kiéu hinh hen phé quan & tré em chi yéu theo hudng hen di tng. Tré ¢ su phuc hoi
phé quan nhiéu thi cai thién chtrc nang ho hap FEV1 sau diéu tri s& tt hon. Ty I& bach
cau &i toan, ndng do IgE trong mau tang thi kém cai thién FEV: va thang diém danh gia
hen ACT sau diéu tri.

- Pay 1a nghién ctru dau tién ¢ Viét Nam vé yéu té gen trong dap (ng thude diéu tri

du phong hen va nhan thay:

+ Kiéu hinh gen & tré: 9,3% tré c6 kiéu gen CC ¢ rs29364072 trén gen FCER2 va 1%
tré co kiéu gen TT & rs242941 trén gen CRHR1. Nhém tré ¢ kiéu gen CC &
rs28364072 trén gen FCER2 xu huéng di tng nhiéu hon. Dic biét, ndng do IgE &
nhom kiéu gen CC cao hon hai nhém TC va TT.
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+ Chua phat hién ra méi lién quan gitra kiéu gen CC & rs28364072 trén gen FCER2 va
kiéu gen TT & rs242941 trén gen CRHR1 voi mtc do kiém soat hen theo GINA va
ACT.

+ Tré co kiéu gen CC ¢ rs28364072 trén gen FCER2 dap tng véi corticosteroid dang
hit kém hon vé chic nang hd hdp FEV1 va ndng do oxit nitrit trong khi tho ra.

BO CUC LUAN AN

- Luan &n c6 128 trang chinh thirc, bao gdm 6 phan: Pat van dé (2 trang), Chuong 1:
Tong quan (35 trang), Chuong 2: Péi twong va phuong phap nghién ciru (20 trang),
Chuong 3: Két qua nghién ctru (34 trang), Chuong 4: Ban luan (34 trang), Két luan
(2 trang), Khuyén nghi (1 trang).

- Trong luan &n c6 39 bang, 22 biéu dd, 16 hinh, 1 luu do, 1 so do, 4 phu luc, 1 bénh
an minh hoa va danh sach bénh nhan.

- Luan an c6 196 tai liéu tham khao, trong d6 co 15 tai liéu tiéng Viét, 1 tai liéu tiéng
Phap, 180 tai liéu tiéng Anh.

Chuong 1: TONG QUAN
1.1. Co ché gay viém trong hen phé quan

Co ché bénh sinh cua HPQ rat phuc tap, trong d6 viém dudng dan khi 14 co ché
quan trong nhat. Viém duong dan khi trong hen rat da dang, lién quan dén nhiéu loai té
bao va hon 100 loai chat trung gian hda hoc gay viém. Trong co ché viém di ung cua
hen, ¢ sy mat can bang dap tng mién dich gitra Th1 va Th2 tao nén cac kiéu hinh hen
khac nhau. Phan 16n hen phé quan c6 wu thé troi hon theo hudng Th2 véi c4c biéu hién
di tng trong tién sir, 1am sang ciing nhu biéu hién vé uu thé ting bach cau 4i toan, ting
su man cam véi cac di nguyén di tng thé hién & test lay da, hay su ting ndng do oxit
nitrit trong hoi tho ra.

1.2. Cac yéu t6 lién quan dén dap rng corticosteroid

Coticosteroid 1a hon d4 tang trong diéu tri va kiém soét hen vi tac dung chong
viém hiéu qua. Tuy nhién, c6 thé téi 40% tré khong dap Gmg vai didu tri va 5% khang
corticoid theo cac nghién ctru trudc day.

M6t s6 yéu td lién quan dén corticosteroid dang hit da dugc nhan thay:

Gidi: tinh trang dap tng kém véi corticosteroid thudng gap nhiéu & nit hon nam
gidi. Piéu nay co thé lién quan dén hormone, hinh thai hoc duong dan khi hay do yéu
t di truyén. Phoi nhiém véi khoi thubc 1& can tro hiéu qua chéng viém cua
corticosteroid do anh hudng dén co ché tac dong cua thudc. Mot s yéu té khac dong
vai tro quan trong trong su dap tng thudc corticosteroid & ngudi HPQ nhu: co dia di
tng, viém xoang, béo phi... Tinh trang test lay da duong tinh véi cac di nguyén, ting
nong do IgE toan phan 16n hon 200 Ul/mL ciing c¢6 gia tri tién lugng dap tng véi ICS &
tré. Nong do oxit nittrit trong hoi thd ra FENO gitp phan biét kiéu hinh 1am sang &
bénh nhan trude khi diéu tri, nho d6 giap tién luong hudng diéu tri bang corticosteroid
hay thay thé bang thudc khac.



Yéu té di truyén:

Mot trong s cac nguyén nhan dan dén kém dap ung thude ICS 1a do sy khéac biét
vé di truyén. Cac nghién cau gan day tap trung tim hiéu vé cac gen dich va SNP muc
tidu c6 lién quan dén dap ung diéu tri ICS nham phan loai dwgc bénh nhan dé mang lai
hiéu qua diéu tri téi uu véi tac dung phu khdng mong mudn thap nhat theo ting cé thé.

Theo sinh bénh hoc cta hen va co ché tac dung hay dugce dong hoc, dugc luc hoc
cua corticosteroid, cac gen lién quan dén dap tng thudc corticosteroid trong HPQ & cac
nghién ctu chia thanh cdc nhom chinh vaéi hon 20 gen muc tiéu nhu: FCER2, TBX21,
CRHR1, NR3C1, STIP1,.... Trong s6 cac gen néu trén, FCER2 va CRHR1 la 2 gen
duoc chirng minh qua hang loat cac nghién ctru lién quan dén dot kich phat, sy thay doi
chtc nang ho hdp FEV1 ¢ bénh nhan sir dung corticosteroid rd rang nhat.

Gen FCER2 ma héa phan tu protein 1a CD23 - thu thé gan véi IgE &i luc thap.
Nguoi ta nhan thdy mot sé da hinh trén gen FCER2 c6 thé anh hudng dén co ché diéu
hoa nguoc trong tong hop va hoat dong IgE do d6 lién quan dén hen phé quan. Céc
nghién ctu chi ra ring néng do IgE trong mau cao lién quan dén nhiing biéu hién
khong tét trong hen nhu ting tan s6 con hen cap, s6 lan vao kham cap ctu hay sé lan
phai nhap vién vi hen. Nghién ctu caa Tantisira cho thay da hinh rs28364072 lién quan
dén tang cac dot cap cua hen phé quan & bénh nhan st dung ICS hit. Pong quan diém
nay, Koster ciing nhan thay da hinh & rs28364072 trén gen FCER2 c6 lién quan dén
tang ndng do IgE, kém cai thién chic nang ho hap FEV1, ting nguy co khong kiém soat
hen, lién quan dén viéc tang liéu ICS.

Gen CRHR1 mé héa phan tir protein 1a thy thé protein G. CRHR1 déng vai tro
chinh trong su phan Gng cua co ché d6i véi stress thong qua diéu hoa tong hop
glucocorticoid noi sinh va san xuét cathecolamin, do d6 CRHR1 ¢4 thé lién quan dén
dap ang véi glucocorticoid ngoai sinh. Céc tac gia nhan thay da hinh rs242941 trén gen
CRHR1 lién quan dén su cai thién chic ning ho hap FEV: sau diéu tri ICS. Tuy nhién,
theo nghién ciu cua Roger néu iy ngudng cat (cut-off) cua FEV: nhé hon 7,5% dé
dinh nghia sy thay d6i chirc nang ho hap kém sau sur dung ICS, tac gia nhan thy da
hinh rs242941 cua gen CRHR1 lién quan dén sy cai thién FEV1 it hon sau diéu tri ICS.

Tir cac nghién cuau trén cho thay mdi lién quan gitra da hinh rs28364072 trén gen
FCER2, rs242941 trén gen CRHR1 vd&i dap tng corticosteroid du phong hen. Do vay,
nghién ctru da hinh rs28364072 ctia gen FCER2 va rs242941 caa gen CRHR1 c6 thé 1a
mot yéu tb gilp ich tién lwong dap ung thude trong diéu tri, huéng toi kiém soat hen co
hiéu qua cho ting cé thé ngudi bénh.
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Chuwong 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciu

Pbi tuong nghién ciu gdm 186 tré trén 5 tudi duoc chan doan hen phé quan tai
phong khdm khoa Mién dich — Di ung — Khép Bénh vién Nhi Trung Uong trong
thoi gian tir 5/2014 dén 5/2016.

2.1.1. Tiéu chudn chen bénh nhi nghién cizu:

Bénh nhén trén 5 tudi duoc chan dodn hen theo GINA 2014,

- Chua dugc du phong hen (bénh nhan hen méi) hoic bo diéu tri dy phong it nhat
1 thang, dén kham vi tinh trang hen chua kiém soét.

Khéng st dung corticosteroid trong vong 1 thang (ICS hoac duong toan than).
Tré va bd me, nguoi giam ho dong y tham gia nghién cuu.

2.1.2. Tiéu chudn logi trie: mgt trong céc tiéu chudn sau

Bénh nhén bi hen dang ¢6 bénh nang toan than di kém.

Bénh nhan dang c6 con hen kich phat nang.

C6 cé4c bénh kém theo: tim bam sinh, hoi ching than hu, viém cau than man.

- Gia dinh khong dong y tham gia nghién cuu.

2.1.3. Tiéu chudn chédn dodn hen phé qudn: theo GINA 2014

2.2. Phwong phap nghién ciru

2.2.1. Thiét ké nghién cizu

Muc tiéu 1: Nghién ctu tién ctru, mo ta cat ngang.

Muc tiéu 2 va 3: Nghién ctu tién ciu, mo ta, danh gia trude sau diéu tri can thiép du
phong hen bang ICS don thuan theo phac do GINA trong vong 3 thang.

2.2.2. Cé& mdu nghién ciru

Ap dung cong thic tinh ¢& mau cho nghién cau tién ciru ude luong mot ty 18 sai s6
tuyét doi:

n=72(1- w2) x 222
Trong dé:n: s6 bénh nhan hen; p: ty 1é bénh nhan khong dap ung thudc (theo mot sb
tai lidu 12 40%); A: sai sb tuyét d6i = 0,1; Z (1- a/2): hé s6 tin cay, a: Véi mic Xac
suat 95%, chi s6 nay 1a 1.96. Vay, ¢c& mau can thiét cho nghién ctu 12 93 bénh nhan.
Muc tiéu 1 1a nghién ciru mé ta cat ngang, lay gap doi khoang 186 bénh nhan.
2.3.3.Quy trinh nghién criru
Tré dén kham c6 du tiéu chuan s& dugc moi vao nghién ciu.
Béc sy truc tiép hoi bénh, khdm 1am sang. Xét nghiém tong phan tich té bao mau
ngoai vi, dinh lugng IgE toan phan, test lay da véi mot s6 di nguyén, do nong do
FENO, do chtrc niang ho hap, ldy mau phan tich gen FCER2 va CRHR1.
Phén loai d6 nang caa bénh nhan: theo GINA chia thanh 4 bac. Phan loai nay duoc
st dung dé xac dinh cach thie diéu tri du phong hen cho bénh nhan.
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- Béc sy truc tiép diéu tri du phong cho bénh nhan theo phac dd caa GINA va theo doi
cac thang diéu tri. Ching toi ap dung liéu thudc theo hudng dan caa GINA va chi si
dung mét thudc corticosteroid dang hit 1a Flixotide HFA (fluticasone propionate 125
mcg). Bénh nhan st dung thudc gidn phé quan ventolin khi can.

- Kham lai 1an 1 (sau 1 thang) va lan 2 (sau 3 thang): danh gia tinh trang kiém soéat
hen cua bénh nhan theo GINA va ACT, ghi lai sb lan va thoi gian phai ding thubc
gidn phé quan tac dung nhanh, do chtc nang ho hap, do FENO.

- Panh gia dap tng thudc corticosteroid: dua vao 3 tiéu chi:

Tiéu chi 1: Panh gia dap tng thudc dya vao mie do kiém soat hen theo GINA.

Tiéu chi 2: Panh gia dap tng thudc theo bd cau hoi trac nghiém kiém soat hen ACT.
Tiéu chi 3: Panh gia dap tng thuc dua vao su thay doi thé tich the ra gang suc
trong gidy dau tién FEV1sau diéu tri ICS so véi ban dau.

2.3. Xir ly s6 liéu

Céc s6 liéu dugc nhap vao may tinh va xu ly trén phan mém SPSS 22.0.

Chi - square test duoc str dung dé so sanh céc ty 18, méi lién quan giira 2 bién
dinh tinh. D4i véi bién dinh luong c6 phan bd chuan: s dung Studen’s t test, One
way ANOVA so sanh su khéc biét. Bdi voi bién dinh lugng khoéng phan b chuan:
kiém dinh Mann Whithney U, kiém dinh Kruskal Walis H dugc sir dung. So sénh
Paired test duoc dung dé so séanh cac chi sb vé dinh lugng trén cing mot bénh nhan.

Tim méi lién quan gitra 2 bién dinh tinh phan bb chuan dung Peason test, néu
phan bb khéng chuan dung Spearman test. Phan tich hoi quy da bién logistis tim yéu
t6 lién quan dén dap tng thudc. Cac phép kiém dinh, so sanh c6 ¥ nghia théng ké khi
p <0,05.

2.4. Pao dirc cia dé tai

Pé tai da duoc théng qua Hoi dong y duc, Bénh vién Nhi Trung wong ching
nhan sé 954B/BVNTW-VNCSKTE ngay 23/05/2014.

Moi thdng tin ca nhan cua dbi tegng nghién ctru dugc bao mat.

Chwong 3: KET QUA NGHIEN CUU

3.1. Pic diém ciia ddi twong nghién ciu
- C6 186 bénh nhan du tiéu chuan tham gia nghién cau (muc tiéu 1).
- C6 97 bénh nhan theo déi dugc dap tng thudc ICS qua 3 thang (muc tiéu 2).
- CO0 107 bénh nhan dugc chon ngau nhién phan tich gen FCER2 va CRHR1, theo
ddi duge dap (g thude ICS caa 85 bénh nhan trong sé nay (muc tiéu 3).
3.1.1. Dic diém 1am sang
Tudi trung binh nhdm nghién ctu 1a 9,0 + 2,3 tudi; BMI 1a 17,1 + 3,0; ty Ié
nam/nit la 1,9/1 vai 1,6% tré hen bac 1; 51,6% tré hen bac 2; 46,8% tré hen bac 3.
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Biéu dd 3.1: Pic diém tién sir di &ng
Nhdn xét: 76,3% cd tién sir di (g, 68,8% tré co gia dinh mac bénh di ung.
3.1.2. Pdc diém can 1am sang

Ty 1&% .
100% - T 52"]"
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Biéu dd 3.2: Pic diém vé test lay da
Nhdn xét: Test lay da duong tinh véi it nhat mot di nguyén gap 85,8%.
Bdang 3.1: Péc diém bach cdu ai toan, IgE, FeNO, chize néing hé hdp

Céc thdng so n Gia tri
Bach céu ai toan, % 7 6,0+4,8
Bach cau ai toan, G/L 595 + 482
IgE, Ul/mL 660,1
Trung vi (min — max) 7 (14,6- 9643,0)
FeNO phé quan, ppb 177 23,8 +19,2
FEV1, % so vdi ly thuyét 162 78,5+ 19,7
FEV./FVC, % 162 83,0+8,8

Nhdn xét: Bach cau &i toan va nong do IgE toan phan déu ting cao. Nong do oxit nitrit
trong khi tho ra trung binh cuaa tré tang la 23,8 + 19,2 ppb.



3.2. Phan loai kiéu hinh hen
Kiéu hinh hen theo néng d oxit nitrit trong khi thé ra FENO

Bdng 3.2: Pdc diém 1am sang cia bénh nhan theo FENO

FENO <20 ppb > 20 ppb
Pic diém n=98 n=79 g
Nam (% 62 (53,9 53 (46,1
Gioi () ( ) ( ) 0,596
Nit (%) 36 (58,1) 26 (41,9)
Tudi X+SD 8,623 97+24 0,002
BMI X+SD 17,2+3,2 17128 0,904
Khong (% 23 (57,5 17 (42,5
Co dia di tng _ 9 (%) 7:9) (42.5) 0,758
C6 (%) 75 (54,7) 62 (45,3)
q Am tinh (%) 14 (77,8) 4(22,2)
Test lay da 0,041
Duong tinh (%) 62 (52,1) 57 (47,9)

Nhdn xét: O nhom tré FENO cao trén 20 ppb, tré c6 duong tinh voi test lay da nhiéu hon

47,9% S0 Vai 22,2%, su khéc biét ¢ y nghia thong ké vai p < 0,05.

Bdang 3.3: Pdc diém cgn 1am sang cia bénh nhan theo FENO

FENO
Pic diém <20 ppb > 20 ppb p
X + SD 78,6 + 20,2 77,6 +19,0 0,768
FEV.,% LT | lit 1,282 + 0,455 1,442 + 0,527 0,042
n 90 69
Trung vi 530,0 (18,2-6088) | 852,0 (14,6-9643,0)
IgE, Ul/mL | (min—max) 0,028
n 89 62
Bach Céu ai X+SD 414 + 365 790 + 529
toan, G/L n 03 76 < 0,001

Nhdn xét: Nong do IgE trong mau & nhém FeNO > 20 ppb 14 852,0 UI/mL cao hon nhém
FENO < 20 ppb 1a 530 Ul/mL véi p < 0,05. Bach cau &i toan & nhdm FeNO > 20 ppb 1a
790 G/L 16n hon nhom FeNO < 20 ppb 12 414 G/L, sy khac biét c6 y nghia théng ké véi p

<0,001.
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3.3. Mdi lién quan giira cac dic diém cia bénh nhan va mire dap ing thudc

3.3.1. Dién bién ciia bénh nhédn qua 3 thang diéu tri dw phong bang 1CS
TS 18 %
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B Khing kiém soat mKiém soat 1 phin mKiém soat hoan toan
Biéu dd 3.3: Dién bién mirc d§ kiém soat hen theo GINA
Nhdn xét: Lic bat dau nghién ctu, 100% bénh nhan hen khong kiém soét, ty Ié
khong kiém soét giam dan dén thang tht 3 con 20,6%.

Ty 16 %
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Biéu @6 3.4: Dién bién chirc ning hé hip qua diéu tri
Nhdn xét: Chi s6 FEV1, FVC déu tang cao sau 3 thang diéu tri ICS vai p < 0,05. Chi
s6 FEV1/FVC ting 2,6% sau diéu tri & nhoém bénh nhan trong con hen véi p < 0,05.



Nhdn xét: Nong do oxit nitrit giam dan tir 26,4 + 21,1 ppb lac dau con 19,7 + 16,9 ppb sau 1

p<0,001

p=0,024

26.4

Ban dau

Sau 1 thang

Sau

3 thang

Biéu @b 3.5: Dién bién FENO qua diéu tri

thang va 17,1 + 11,9 ppb sau 3 thang véi su khac biét co y nghia thong ké p < 0,05.

3.3.2. Méi lién quan gida cdc dic diém bénh nhan véi ddp g thuéc 1CS

3.3.2.1.Méi lién quan giira ddc diém 1am sang va mize dé kiém soat hen
Bdng 3.4: Méi lién quan gida gidi tinh, tudi va mize dé kiém soat hen

bic diem Giéi tinh
n Nam Nir . Tuoi p
Tinh trang (n, %) (n,%)
Kg(l)lr\]l?A kiém soéat 20 14209 | 6(20.0) Ny
Kiém soat 0,920 0,731
- GINA 77 | 53(79,1) | 24(80,0) 93+22
ACT <20 17 | 15(224) | 2(6,7) 92+2.1
0,060 0,873
ACT =20 80 52 (77,6) | 28 (93,3) 9,3+23

Nhdn xét: Khdng co su khéac biét vé gigi tinh nam hay nit, tudi caa bénh nhan & nhom

khong kiém soét va kiém soét theo GINA va ACT vai p > 0,05.
Bdang 3.5: Méi lién quan giga chi sé khéi co thé BMI va mike dg kiém soat hen

Pic diém

n BMI
Tinh trang Y
Khong kiém soét - GINA 20 178 +42
Kiém soat - GINA 77 173429 0,538
ACT <2 n
CT <20 17 17333 voia
ACT >20 30 174+32

Nhdn xét: Khong c6 su khac biét BMI cua bénh nhan & nhdm khdng kiém soat va kiém

soat theo GINA va ACT vai p > 0,05.

Bdng 3.6: Méi lién quan giita phoi nhiém khoi thuéc 1a va mize dg Kiém soat hen
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Pic diem Phoi nhidm véi khéi thuéc 14
Tinh trang n - — P
Co6 (%) Khong (%)
Khong kiém soat - GINA | 20 9 (18,0) 11 (23.4) 0511
Kiém soat — GINA 77 41 (82,0) 36 (76,7) ’
ACT <20 17 7 (14,0) 10 (21,3) 0346
ACT >20 80 43 (86,0) 37 (78,7) ’

Nhdn xét: Chua c6 su khac biét vé tinh trang phoi nhiém voi khéi thude 14 va tinh trang
khong kiém soét hen theo GINA va ACT véi p > 0,05.
3.3.2.2.Méi lién quan giira ddc diém can 1am sang va mize dé kiém soat hen

Gia tri clia test phuc héi % G/L Bach céu i toan

s0-{ — Linear 3000

00
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o¥e8 Y0 o
° "ol ©

o T T T T 0y 0 T T T T
10000 00 100.00 20000 300.00 % 10000 00 10000 20000 oo %
Delta FEV1 Delta FEV1

Biéu dd 3.6: Méi lién quan giira mirc @  Biéu dd 3.7: Mai lién quan giira bach cau ai
test phuc hdi phé quan va sw thay déi FEV toan va sw thay déi FEV;
Nhdn xét: C6 méi lién quan thuan, mic 46 Nhdn xét: C6 méi lién quan nghich, muc
nhe gitra sy phuc hoi phé quan va sy thay do nhe giita bach cAu &i toan va su thay
d6i FEV; sau diéu tri r = 0,319, p = 0,003.  ddi FEV; sau diéu tri r = -0,301, p = 0,003.

ul/mL IoE

@ Bénh rhan
100000+ —

600004

000 O

o o )
© 0 o o S
o
Se°c g8 g8
T T T g e
175 200 25 250 Diém
Piém ACT

Biéu do 3.8: Moi lién quan giira nong d IgE va diém ACT qua diéu tri
Nhdn xét: C6 mdi lién quan nghich, mic do nhe giira nong do IgE trong mau va diém
ACT sau 3 thang véi r = - 0,225, p = 0,039.
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Bdng 3.7: Méi lién quan gia FeENO va mizc d¢ kiém soéat

Dic diém FeNO, ppb
n — >35|<35

Tinh trang X+SD P (n) | (n) p, OR
FRong em S0t 20 | 245 + 20,6 4 | 16 | 0,383, 0R=17,
Kidm Soat 0,648 Cl 95%: 0,51-
. GINA 771 26,9+21,2 23 | 54 5,65
ACT <20 17 | 23,0+ 22,6 3 14 | 0,309, OR = 2,0,

0,349 Cl 95%: 0,52-
ACT > 20 80 | 27,4 £20,7 24 | 56 7 60

Nhdn xét: O nhém bénh nhan c6 FENO > 35 ppb, tinh trang kiém soéat hen theo
GINA va ACT t6t hon nhéom bénh nhan c6 FeNO < 35 ppb (OR = 1,70;
Cl195%:0,51-5,65 va OR = 2,0; CI95%: 0,52-7,60 twong tng). Tuy nhién su khac
biét chua co y nghia thong ké véi p > 0,05.

3.4. Méi lién quan giira rs28364072 cia gen FCER2, rs242941 cia gen CRHR1
va dap wng diéu tri hen bang ICS
3.4.1.Ty ¢ kiéu gen rs28364072 ciia gen FCER2, rs242941 ciia gen CRHR1

1.0%

; Y

80,3%

nTT nTC mCC

EGG mGT =TT

Biéu dd 3.9: Ty 1é kiéu gen Biéu dd 3.10: Ty & kiéu gen rs242941 ciia
rs28364072 cua gen FCER?2 gen CRHR1
Nhgn xét: CO 107 bénh nhan dugc Nhdn xét: Cé 107 bénh nhan dugc phén tich
phan tich da hinh rs 28364072 gen gen CRHRL vi tri rs242941. Trong d6 kiéu gen
FCER2. Trong d6 kiéu gen CC lakiéu TT la kiéu gen it gap c6 1 bénh nhan chiém
gen it gap c6 10 bénh nhan chiém 1%.
9,3%.
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3.4.2. Kiéu hinh bénh nhdn theo da hinh rs28364072 gen FCER2
Bdng 3.8: Pdc diém vé gidi, tinh trang di eng theo da hinh rs28364072 gen FCER?2

: FCER2[ 7T TC cc*

Pic diém n =58 n =39 n=10 P
Nam (% 42 (57,5) | 24 (32,9 7(9,6

Gisi 06) (573) (829) 50) 0,520
Nir (%) 16 (47,1) | 15 (44,1) 3(8,8)
Co (% 44 (53,6) | 29 (354 9 (11,0

Co dia di tng ) (53.6) (55:4) 1L 0,568
Khong (%) | 14(56,0) | 10 (40,0) 1(4,0)

Tién st gia dinh | CO (%) 34 (47,2) 30 (41,7) 8 (11,1) 0113

di ing Khong (%) | 24(68,6) | 9(257) 2 (5,7) |

*C: minor allele: alen thay doi; T: major allele — alen goc
Nhdn xét: Khong co su khac biét vé giéi ¢ 3 kiéu gen. Tré c6 co dia di tng va tién sir
gia dinh c6 ngudi mac bénh di ing c¢6 xu huéng gap nhiéu & nhém kiéu gen CC, tuy
nhién sy khéc biét nay ciing khong c6 ¥ nghia thong ké vai p > 0,05.

Bdng 3.9: Pdc diém vé cdn lim sang theo da hinh rs28364072 gen FCER2

FCER2 .

Dic diém lal TC e p

FEV1, %LT 75,7 + 20,6 87,6 + 16,1 84,2 +21,3 0027

X+ SD n=>53 n=28 n=29 ’

FEV1/FVC, % 81,3+09,8 84,5+ 8,2 84,8+5,1

_ 0,233

X+ SD n=>53 n=28 n=9

FeNO, ppb 27,0+21,0 20,7 + 16,1 374255 | .o,

X+ SD n=>57 n=234 n=10 ’

732,2 546,6 1366,6

?rli’r:://im(Lmin-max) (28,1-9643,0) | (14,6-6088,0) | (470,5-2471,0) | 0,063
’ n=49 n=34 n=28

Bach cau &i toan, % 59+5,4 6,0 + 4,7 6,4 + 4,0 0.957

X+ SD n =58 n=38 n=10 ’

Nhdn xét: Nong d6 IgE & nhdm bénh nhan kiéu gen CC 14 1366,6 Ul/ml cao hon so véi
2 nhém TT 1a 732,2 Ul/mL va TC la 546,6 Ul/ml; tuy nhién sy khac biét chua c6 ¥
nghia thong ké véi p > 0,05.
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3.4.3. Kiéu hinh bénh nhdn theo da hinh gen CRHR1
Bing 3.10: Pgc diém vé gidi, tinh trang di iing theo da hinh rs242941 gen CRHR1

CRHR1] GG GT TT*

Piic diém n=86 n=20 n=1 P
- Nam (%) 57 (78,1) | 15 (20,5) 1(1,4)

Gia N (%) 20(853) | 5(14.7) 0 (0) 0595

— [Co®) 65 (79,3) | 16 (19.5) 1(1.2)

Co diadiun 0,785
OQRNg heng (%) | 21(84.0) | 4 (16.0) 0(0)

Tién st gia Co (%) 54 (75,0) | 17(23,6) 1(1,4) 0127

dinhdiang  |Khong (%) | 32(914) | 3(8.6) 0(0) ’

*T: minor allele: alen thay doi; G: major allele — alen gac
Nhdn xét: Khong c6 su khac biét vé gidi, BMI, co dia di tng va trong gia dinh c6 ngudi
di eng & 3 kiéu gen nay.

Bdng 3.11: Pdc diém vé can 1am sang theo da hinh rs242941 gen CRHR1

CRHR1 .
Piic diém o€ Sl T P
FEV1,% LT 78,6 +20,1 87,0+ 18,4
i 0,117
X + SD n=73 n=17 Khéng do
FEV1/FVC, % 81,7 +9,4 86,3+6,0 dugc
i 0,088
X +SD n=73 n=17
FeNO, ppb 25,7 + 20,4 229+18.8 47 0,490
X + SD n =82 n =18 n=1 ’

724 665,4
?rEHU://'m(Lmin-max) (14,6-9643,0) | (62,7-2726,0) fﬁf’l 0,951
gvi n=73 n=17 =

Bach cau i toan, % 56+4,9 75+53 5,7 0,302
X + SD n =85 n =20 n=1

Nhén xét: Chirc nang ho hap FEV:, FEV1/FVC khong c6 sy khac biét ¢ 2 nhém GG va
GT. Bénh nhan kiéu gen TT khong do duoc chire nang ho hap lic dau. Mot bénh nhan
kiéu gen TT c6 FeENO phé quan luc dau cao 47 ppb; IgE mau 885 UI/mL, bach cau &i
toan trong mau tang 810 G/L.

3.4.4. Lién quan cia kiéu gen FCER2 véi mire d¢ ddp ing thuéc

C0 85 bénh nhan dugc phan tich gen theo doi dugc dap ting ICS qua 3 thang:
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Bdng 3.12: Mgi lién quan gisa da hinh rs28364072 gen FCER?2 va mirc dj ddp ung
thuac theo GINA

Tinhtrang [ Khong kiém soét Kiém soat
FCER?2 n % n o i
CC* (n=9) 0 0 9 100,0
TC (n=30 6 20,0 24 80,0
TT én=46; 7 15,2 39 84,8 0,343
Téng (n=85) 13 15,3 72 84,7

*C: minor allele: alen thay d@oi; T: major allele — alen goc

Nhdn xét: C6 9 bénh nhan cé kiéu gen CC déu kiém so4t hen sau 3 thang diéu tri ICS.
Trong 9 bénh nhan nay, c6 3 bénh nhan kiém soat 1 phan va 6 bénh nhan kiém soat
hoan toan. Chua phat hién ra méi lién quan gitra kiéu gen CC & rs28364072 ciia gen FCER2
v6i mirc do kiém sodt hen theo GINA vai p > 0,05.

Bdng 3.13: Méi lién quan giita da hinh rs28364072 gen FCER?2 va mirc dj ddp ing

thuéc theo ACT
Tinh trang ACT <20 ACT =20
FCER2 n % n % P
CC* (n=9) 0 0 9 100,0
TC (n=30) 6 20,0 24 80,0 0.343
TT (n=46) 7 15,2 39 84,8
Tbng (n=85) 13 15,3 72 84,7

Nhan xét: 9 bénh nhan kiéu gen CC déu c6 ACT > 20 diém sau 3 thang diéu tri bang
ICS. Trong 9 bénh nhan nay 7 bénh nhan c6 ACT tir 21 dén 24 diém va 2 bénh nhan c
ACT trén 24 diém (25 va 27 diém). Chua thdy mdi lién quan gitta kiéu gen CC & rs
28364072 cua gen FCER2 véi mirc d6 kiém soét hen theo ACT véi p > 0,05.

TS 1€ %
307 p=0044
20 -
15
10 4 8.4

0 . - -

Kiéu gen CC Kiéu gen TC Kigugen TT
n=7 n=23 n=43

Biéu d0 3.11: Méi lién quan giira da hinh rs28364072 gen FCER2 va mirc dd
dap ng thudc theo sw thay déi FEV: sau diéu tri
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Nhdn xét: Trong 3 nhom kiéu gen, bénh nhan cé kiéu gen CC c6 sy thay doi FEV: sau
3 thang diéu tri thap nhat 1a 8,4% (min-max: -6,5 dén 97,5%), kiéu gen TC la 8,7%
(min-max: -38,0 dén 43,6%) con kiéu gen TT cd su thay d6i FEV1 16n nhat 1a 27,1%
(min-max: -34,7 d&én 295,0%) vai p khac biét c6 ¥ nghia thdng ké < 0,05.

25 1 23.6 p=0.041

15.6 14.7

o -

Kiéu gen CC Kiéu gen TC Kiéu gen TT
n=>9 n=29 n=45
Biéu @6 3.12: Maéi lién quan giira da hinh rs28364072 gen FCER2 va mirc dd
dap ng thudc theo sy thay déi FEV: sau diéu tri
Nhdn xét: Nong d6 FENO sau 3 thang diéu tri ICS caa nhém kiéu gen CC 1a 23,6 +
14,0 ppb cao hon 2 nhém TC 1a 15,6 = 9,1 ppb va TT la 14,7 + 8,6 ppb vdi p khac biét
c¢6 y nghia thong ké < 0,05.
3.4.5. Lién quan cuia kiéu gen CRHR1 véi mire dg ddp g thuéc
Bdang 3.14: Méi lién quan giita da hinh rs242941 gen CRHR1 va mikc dé ddp img
thuéc theo GINA

Tinhtrang | knhang kidm soat Kiém soat
CRHR1 n % n % P
GG (n=69) 11 15.9 58 84,1
GT (n=15) 2 13,3 13 86,7
0,884
TT* (n=1) 0 0 1 100,0
Téng (n=85) 13 14,6 72 85,4

*T: minor allele: alen thay doi; G: major allele — alen goc

Nhdn xét: C6 1 bénh nhan c6 kiéu gen TT kiém soat 1 phan sau 3 thang diéu tri ICS.
Chua phat hién ra méi lién quan giita da hinh gen CRHR1 & rs242941 véi mirc do kiém
soat hen theo GINA.



16

Bdng 3.15: Mai lién quan gii#a da hinh rs242941 gen CRHR1 va mike dg ddp ing thuéc

theo ACT
Tinh trang ACT <20 ACT >20
CRHR1 n % n % i
GG (n=69) 10 14,5 59 85,5
GT (n=15) 3 20,0 12 80,0 0.790
TT* (n=1) 0 0 1 100,0
Tong (n=85) 13 17,1 72 82,9

Nhdn xét: C6 1 bénh nhan c6 kiéu gen TT c¢6 ACT sau 3 thang 1a 8 diém, ACT bd me 1a 13
diém, tong cong ACT con va b me cia bénh nhan nay 1a 21 diém. Chwa phat hién ra mdi lién
quan gitra da hinh gen CRHR1 & rs242941 véi mirc do kiém soat hen theo ACT.

Chuong 4: BAN LUAN

4.1. Kiéu hinh hen phé quan

Tur khi khai dau caa khai niém mién dich, di ang chia thanh 2 nhém Thi va Th2,
hen phé quan da dugc dé cap lién quan theo hudng Th2 6 sy biéu hién di ang qua trung
gian loai | - phan tng qua man, co dia di tng, ting bach cau ai toan mau va dap (ng Voi
corticosteroid. Nhung cac nghién ctru da chi ra rang phan 16n cac truong hop HPQ déu
theo hudng nay. O tré em, hen theo con duong Th2 chiém uu thé: khoi phat sém van la
troi nhat, gap tir 45-88% trén 1am sang.

Trong nghién ciu cua ching toi, tré co tién sir di ing va gia dinh c6 tién sir di tng
chiém ty 1 cao 76,3% va 68,8% mat cach twong ung. Vé cac dau an viém di ang khi xét
nghiém trong nghién ctru déu cao: ty 1é duong tinh véi tir mot di nguyén khi 1am test lay
da la 85,8%, nong d6 oxit nitrit trong khi th ra tir 20 ppb tré 18n 1 45,3%, s6 lugng bach
Cau &i toan trong mau tir 400 G/L tré [én 13 60,4%.

C6 nhiéu céch khéac nhau phan loai va danh gia méi lién quan cua cac chi diém di
tng trong hen phé quan, trong d6 ndng do oxit nitrit trong khi thd ra FeNO 1a mot dau an
ctia viém theo con duong Th2. Gia tri FENO gilp chan doan viém duong dan khi c6 ting
bach cau &i toan.

Chung t6i lay diém cat caa ngudng FeNO 1a 20 ppb theo khuyén céo cua Hoi long
nguc My dé chia nhdm FeNO thap va cao. Trong nghién ciu ndy, ching tdi nhan thay
khong co6 sy khac biét vé gidi, chi s6 khdi co thé BMI giita 2 nhém. Cac nghién ctu ciing
cho thay khong c6 mdi lién quan giita FeNO va tinh trang béo phi ¢ bénh nhan hen, diéu
nay goi Y rang tré béo phi khong 1am ting phan tng viém dudng tho.

Trong nghién ctu caa chang tdi, nhom tré co FeENO cao trén 20 ppb duong tinh vai
test lay da nhiéu hon nhom tré FENO thap véi p < 0,05. Két qua nay phd hop véi nghién
ctu cia Nguyén Thi Diéu Thay: c6 méi lién quan giita nong do6 FENO va sb di nguyén
duong tinh & da. Nghién ctru cia Duong Quy Sy va cong su ¢ nguoi trudng thanh cho
thay bénh nhan hen dwong tinh véi di tng nguyén hd hap c6 nong dé FENO cao hon nhém
khong di ung.
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Viém man tinh duong th 1a ddc trung cua hen véi cAc té bao viém rat da dang,
trong do6 bach cau ai toan dugc dé cap nhiéu nhat. Cac nhleu nghién ctru da duoc coéng b
vé mdi lién quan giira FeNO va tinh trang viém tang bach Cau 4i toan duong dan khi. Méi
lien quan gitta FeNO va bach cau 4i toan trong méau ciing duoc ghi nhan. Warke va cong
su chi ra rang ¢6 mdi lién quan giira FeNO va bach cau &i toan & dich rira phé quan phé
nang. Theo nghién ciu caa Strunk FeNO c6 tuong quan véi bach cau & toan mau va IgE
toan phan. FeNO thap 1 chi diém cua su vang mat bach cau 4i toan trong dom va kiéu
hinh hen nay c6 thé kém dap &ng vai corticosteroid.

Chung t6i nhan thiy, IgE va bach cau i toan c6 sy khac nhau rd rét c6 y nghia giita
2 nhdm FeNO cao va FeNO thap. IgE & nhdm FeNO cao 852,0 UI/mL so véi nhém FeENO
thap 530,0 UI/mL véi p < 0,05 va bach cau ai toan nhom FeNO cao 790 G/L so véi 414
G/L & nhém FeNO thap véi p < 0,0001.

Nhu vay, FENO ting thudong phan anh gian tiép tinh trang tang bach cau i toan
mau, théng qua d6 phan anh tinh trang ting bach cau bach cau ai toan trong dom: mot kiéu
hinh hen quan trong can duoc xac dinh dé diéu tri hen duoc chinh xac.

Sy phan loai kiéu hinh c6 ¥ nghia rat quan trong trén lam sang, nhat 1a véi hen ning
dé dinh hudng va ti wu hiéu qua diéu tri. Kiéu hinh hen phé quan & nguoi 16n kha da dang
nhung & tré em, ching tdi nhan thay phan Ién hen di tmg theo huéng Th2 va kiéu hinh c6
thay doi theo thoi gian hay khdng 12 mot cau hoi can céc nghién ciru theo ddi dai hon dé
danh gia.

4.2. Mbi lién quan giira cac dic diém l1am sang va can 1am sang cia bénh nhan va dap
rng thuéc
4.2.1. Dién bién bénh nhén qua 3 thing diéu tri dw phong 1CS

Trong nghién cau, ching t6i stir dung corticosteroid hit don thuan (Flixotide) dé xit
du phong hen cho bénh nhan két hop véi viéc theo ddi cac dau hiéu 1am sang va chiic ning
hd hip dé danh gia mac do dap tng véi thude. O thoi diém bit dau nghién cau, 100%
bénh nhan 1a hen khong kiém soat. Nhung ty 18 kiém soat theo tiéu chi 1am sang cua
GINA tiang dan: sau 1 thang ty 1& kiém soat hoan toan 50,5%, kiém soat mot phan 21,6%,
va sau 3 thang dat 53,6% kiém soat hoan toan, kiém soat mot phan 25,8%, chi con 20,6%
chua kiém soat.

Cac chi s6 vé chirc nang ho hap bién ddi rd hon: FEVy, FVC déu ting manh sau 3
thang diéu tri du phong mac du bénh nhan khi bat d¢au nghién ctu trong con hen hay ngoai
con hen. Két qua nay twong tu nhu mot nghién ciru trude dé trén 317 bénh nhan hen ngudi
l6n diéu tri 12 tuan bang fluticasone, chi s6 FEV; cai thién 16,79%. Trong nghién ctu
CAMP (Childhood Asthma Management Program) trén 147 tré hen tudi trung binh 8,7
diéu tri ICS trong 8 tuan, chuc niang ho hap FEV; cai thién 5,2%.

Trong nghién ctiu caia ching toi, nong d6 oxit nitrit chi diém viém giam dan tir 26,4
ppb lac dau con 19,7 ppb sau 1 thang véi p < 0,05 va 17,1 ppb sau 3 thang diéu tri ICS véi
p < 0,001 phan &nh tinh trang viém duong thd cua bénh nhan giam. Corticoid tc ché sy
phién ma caa gen mang bo ma men NOS cam ung (iNOS) do do, ngin can su san xuat NO
tir cac té bao viém dudi tac dung cua cac cytokine hiéu ung nén lam giam ndéng do NO
trong khi tho.

O tré em, cAc tAc gia cling nhan thdy ding corticoid dudng toan than hay duong phun khi
dung hoc hit déu c6 tac dung lam giam nong do FeENO & bénh nhan hen cép tinh hay 6n dinh.
MGt nghién ctiu caa Sorkness da thong bao ding fluticasone don thuan c6 tac dung 1am giam
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FeNO & miic d6 cao hon c¢6 y nghia so vai ding dang phdi hop fluticasone/salmeterol hoac so
véi diing montelukast sau 6 tuan diéu tri va su giam FeNO & nhém bénh nhan ding fluticasone
don thuan di kém véi mitc d9 kiém soét hen tét hon..

Do d6, ciing v&i su ting dan vé ty & kiém soat hen, sy cai thién vé chic niang ho
hap, su giam dan ndéng do oxit nitrit trong khi tho ra cia bénh nhan da cho théy tré dap
tng khé tét véi corticoid don thuan trong du phong hen. Tuy nhién, mét sb tré van khdng
dat kiém soat hen mong muébn mac du tuan tha diéu tri tot.

4.2.2. Pdnh gid cdc yéu té lién quan dén ddp #ng véi diéu tri ICS
4.2.2.1. Tuéi va gidi

Ty 1& hen & tré trai gap nhiéu hon tré gai trong hen phé quan da duoc cac nghién cau
cong bd nhung tinh trang dap ung thudc, nhit 1a corticoid trong diéu tri hen phé quan
khong cd sy khac biét ro rang gitra giéi nam va nir cling nhu khac biét ¢ cac lta tuoi.
Chung t6i nhan thay, du danh gia kiém soét hen theo GINA hay ACT, khdng cé sy khac
biét gitra gidi va tudi ciia bénh nhan ¢ nhdm khong kiém soét va kiém soét.

Nghién ctu ctua chdng tdi phd hop véi nghién ctu trén 114 tré Thai Lan tudi trung
binh 1 12,1, danh gia kiém soét hen theo GINA, tac gia ciing khong thay su khéc biét giita
gidi va tudi cua bénh nhan. Trong nghién ciu theo ddi doc TREXA (Treatment among
Children with Mild Persistent Asthma), tdc gia nhan xét tré trai c6 thé dugc huong lgi hon
nit khi sir dung corticoid dang hit véi s6 ngay kiém soat hen trong nam la 45 (C195%: 23-
68; p < 0,01). ba ) nghién ctru khong thay su khac biét vé gidi va do tudi khi sir dung
corticoid dleu tri hen, mot sé nghién ctu nhéan thay nam c6 thé dap tng hon. C6 18 do su
khac biét vé hinh thai caa duong dan khi hay sy thay d6i hormone trong cac giai doan
khac nhau giira hai gidi v6i chirc ning ho hap khac nhau anh hudng dén hiéu qua cua
corticoid hit.
4.2.2.2. Chi so khoi co thé BMI

Chi sb khéi co thé khong lién quan dén dap ung véi ICS theo GINA hay ACT trong
nghién ctu cuaa chung toi.

Nghién ctiu cia chiing i cd két qua twong tu Nualanong & tré hen Théi Lan, khdng c6
su khéc biét vé BMI giira nhdm kiém soét, khong kiém soat theo GINA véi p = 0,393. Nghién
cau cua Stanley Szefler sir dung ICS trong 8 tuan & tré hen nhe ciing khong thay su khéc biét
BMI gitra nhdm hen kiém soét va khdng kiém soat véi p = 0,434.

Tuy nhién, da sb cac nghién ciu cho thay méi lién quan gitra béo phi va tinh trang
kiém soét hen. Nghién ctu phan tich gop ctaa Sutherland tir 10 nghién ctu trén 1265 bénh
nhan hen céc lia tudi nhan thay o nhiing bénh nhan hen thira can va béo phi, co tinh trang
dap ung vai diéu tri kém hon thé hién boi su thay doi FEV:, FEVY/FVC it hon va chi 6
chat luong song thap hon so vai bénh nhan hen khac. Nghién ctru ciia Sasaki trén 3066 tré
hen Nhat Ban, tinh trang khong kiém soat hen gip & tré béo phi véi OR 1,44 (C195%:
1,05-1,99). Béo phi va hen dap (ng kiém soat c6 lién quan mat thiét vai nhau va béo phi la
mét dau hiéu da duoc nhan biét lién quan dén kiéu hinh hen ning va kho tri, kém dap tng
véi thudce Kiém soét.

Mac du ty 1€ thtra can béo phi dugc thong bao tang nhanh & tré em Vit Nam, dac biét &
cac d6 thi 16n nhu Ha Noi, thanh phd Ho Chi Minh nhung trong nghién ctru ctia chiing t6i, chi
s6 BMI ctia bénh nhan nhin chung kha thip. Trong 186 bénh nhan nghién ctru, chi c6 3 bénh
nhan thira cin, khong c6 bénh nhan béo phi. Con & 97 bénh nhan dugc theo ddi dap tmg thude
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qua 3 thang, cd duy nhat mot bénh nhan thira can voi BMI bang 28,5 nén khong tim thay su
khac biét gitta dép tng thudc ctia 2 nhom.
4.2.2.3. Phoi nhiém véi khoi thuoc 14

Trong nghién ctiru ndy, chung t6i chwa nhan thiy sy khac biét gitra nhém khéng
kiém soat va kiém soat theo GINA va ACT ¢ nhitng bénh nhan c¢é phoi nhidém véi khoi
thudc 14. Nhung néu danh gia su dap tng thube theo thay doi FEV; véi ngudng cat FEV;
< 7,5% - khong dap ung, FEV1 > 7,5% - dap ung ICS, thi nhiing tré hen trong gia dinh c6
ngudi hit thude khong dap tng nhiéu hon: 50% so véi 27,7% véi OR = 2,61, C195%: 1,12
- 6,09; p = 0,024 (s6 liéu khong trinh bay ¢ phan két qua).

Trong nghién ctu cua chang toi, ty 1é tré bi phoi nhiém véi khoi thude 14 kha cao,
ching t6i ghi nhan nhiéu truong hop ca nguoi bd va ngudi 6ng trong gia dinh tré déu hat
thudc 14 hoac thudc 1ao tir 1-2 diéu/ngay cho dén 60 diéu/ ngay. Dang lo ngai 1a nguoi hit
thudc rét it khi chit dong tranh di chd khac ma thuong hat thudc 14 lubn trong nha, gan noi
tré sinh hoat va hoc tap khién cho céc chéu bi phoi nhidm truc tiép véi khéi thude. Viéc
phoi nhiém véi khéi thude 14 1am cho triéu ching hen niang hon, suy giam chirc ning ho
hap theo thoi gian nhanh hon va ting ty & tir vong khi 1én con cap phai nhap vién. Thém
nita, hat thudc hay phoi nhiém véi khoi thudc 1am giam dap ang véi corticoid ca dudng
phun hit hay uéng trong diéu tri hen.
4.2.2.4. Chitc nang hé hdp

Chung tdi cling nhan thdy méi lién quan thuan gitta muac do cua test phuc hoi phé
quan Vvoi sy thay d6i FEV; sau 12 tuan diéu tri ICS véi r = 0,319 va p = 0,003. Phii hop
véi nghién ciu cia Gould: test phuc hdi phé quan cao thi dap vung véi ICS tét vai két qua
ctr ting 1% cua test phuc hoi phé quan thi su thay tang FEV; sau diéu tri 1a 0,48%.

Nhu vay, voi két qua nghién ciu caa ching toi thay rang nén diéu tri ICS cho cac
bénh nhan cé sy phuc hoi phé quan nhiéu, cac bénh nhan nay s& dat kiém soét tot hon mac
du chua giam liéu ICS duoc rd & nhém bénh nhan nay.
4.2.2.5. IgE va bach cau &i toan trong méau, FENO

Nhitng chi diém vé viém duoc st dung dé tién doan véi dap tng diéu tri ICS nhu
bach cau ai toan trong mau, trong dom, IgE toan phan, ndng dé oxit nitrit trong hoi tho ra,
hat cationic protein trong huyét thanh.

Mét sb nghién ciu lién quan bach cau ai toan hay IgE v6i dap ung ICS: tac gia
Angela Rogers nhan thay néng do IgE ting cao s& bi nhiéu con hen cap hon khi sir dung
ICS du phong theo ddi trong 4,3 nam, nghia la dap ung vaoi ICS kém hon. Trong khi do
Szefler va cong su lai nhan théy bénh nhan c6 néng d6 IgE > 200 UI/mL va bach cau ai
toan mau > 350 G/L dap tng tét vai ICS hon khi danh gia bang su thay doi FEV1. Vi tac
gia Joe Gerald thay véi ngudng IgE > 350 UI/mL bénh nhan c6 con hen cap nhiéu hon
trong 11 thang diéu tri beclomethasone voi HR 0,16 (Clgsy:0,03-0,92; p < 0,05), nhung
cuing nghién ctu nay khi lay s6 ngay kiém soat hen trong nam 1a tiéu chuan dé danh gia
dap ng corticoid thi tac gia lai thiy IgE > 350 UI/mL bénh nhan kiém soat tét hon.

Véi nghién ctiu cua ching toi khi tim méi lién quan don bién thi ndng do IgE c6 lién
quan nghich véi diém ACT sau diéu tri 3 thang r = -0,225; p = 0,039 va bach cau &i toan mau
lién quan nghich véi mixc d6 kiém soat thong qua thay doi FEV; r = - 0,301; p = 0,003.

Két qua nong do IgE va bach cau i toan mau lién quan dén dap Gng véi corticoid
khong nhat quan trong ciing mot nghién ctiu hay trong céc nghién cau khac nhau cé 18 do
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su khéac nhau vé chi sé dé danh gia dap tng corticoid va ciing c6 thé 1a do nhay, do dic
hiéu cua xét nghiém nay chua cao.

Khéc véi IgE, bach cau &i toan mau, chi diém vé viém FeNO c6 céc két luan théng
nhat hon trong cac nghién ctru trude d6 va trong nghién ctiru caa ching t6i cling vay. Nong
d6 FENO ban dau cta bénh nhan cao hon duoc quan sat thay ¢ nhom dap tng thude theo
GINA va ACT. Thém vao dé, khi 1dy ngudng cat (cut-off) 1a 35 ppb theo khuyén céo cua
Hoi long nguc My danh gia dap tng corticoid chiing t6i nhan thay nhdm FeNO > 35 ppb
kiém soat tét hon theo GINA (OR = 1,70;C195%: 0,51-5,65 va) va ACT (OR = 2,0;
C195%: 0,52-7,60).

Xéc dinh dugc kiéu hinh hen trude khi diéu tri 12 mot yéu cau co ban mang tinh
chién lugc dé diéu tri hen cho ting ca thé, trong dé xac dinh duoc tinh trang viém dudng
dan khi c6 thé dap ung tét bang corticoid 1a mot van dé quan trong. Hau hét cac nghién
ctru cho thay rang o nhiing bénh nhan hen c6 nong do FeNO tiang cao s& dap (ng Voi
corticoid. Tuy nhién, gia tri chinh xac cua FeNO gitp tién doan kha nang dap tng Voi
corticoid hit trong hen tré em van chwa duoc théng nhét.

4.3. Méi lién quan giira da hinh gen va dap @ng thuéc
4.3.1. Kiéu hinh hen theo da hinh gen FCER2 va CRHRI

Nhu da dé cap, viéc phan loai hen thanh céc kiéu hinh (phenotype) la rat quan trong
trong tiép can va diéu tri, nhung dén nay vai su tién bo caa sinh hoc phan tir, cac tac gia
con dé cap dén nhitng dudi nhém cua hen phé quan xac dinh béng co ché sinh bénh hoc
phan t chie néng riéng (endotype). Trong do, nhitng dau 4n mién dich, nhiing gen gay
hen, cac gen lién quan dén dap ung thubc ngay cang dugc quan tam.

Trong nghién ctu, 107 bénh nhan giai trinh tu gen FCER2, xac dinh tinh da hinh
rs28364072, kiéu gen TT chiém ty & cao nhat 1a 54,3%, kiéu gen TC 1a 36,4% va kiéu gen
CC 14 10 bénh nhan chiém ty I 9,3%.

Chuing t6i nhan thay rang khdng c6 su khac biét gitta gigi nam va nit & cac kiéu gen.
Ty 18 co dia di tng quan sét thay & nhém TT cao nhat 53,6%. Tuy nhién khi phan tich ky
ching tdi nhan thay s6 bénh nhan ¢6 co dia di tng so véi s6 bénh nhan khéng c6 co dia di
g cua tirng nhém kiéu gen TT, TC, CC lan luot 1a 44/14, 29/10 va 9/1 thi nhom kiéu gen
CC cao nhét. Trong 10 bénh nhan c6 kiéu gen CC thi c6 toi 9 bénh nhan c6 tién st di tng.
Ciing twong tu ddi véi ty & tré ¢ tién sir gia dinh di tng va tré khéng co tién st gia dinh
di ung thi nhém kiéu gen CC, TC, TT lan luot 12 8/2, 30/9, 34/24; nhém CC ty ¢ cao nhat.
Phai ching c6 mdi lién quan giira tinh trang di ang cua tré va da hinh rs28364072 ¢ gen
FCER2, kiéu gen CC?

Cac chi s6 nhu ndong do oxit nitrit trong hoi thé ra FENO & nhém c¢6 kiéu gen CC la
31,7 ppb so véi 20,7 ppb cua TC va 27,0 ppb caa TT, bach cau &i toan & nhdm kiéu gen
CC cao hon 2 nhém con lai. Nong d6 IgE ¢ nhém kiéu gen CC 1a 1366,6 UI/mL so Vi
546,6 Ul/mL cta TC va 732,2 Ul/mL cua TT, nhém CC cao hon 2 nhém TC va TT, phu
hop véi lam sang nhém bénh nhan kiéu gen CC nghiéng vé di tng nhiéu hon. Thém vao
d6, néu ching t6i so sanh nong d6 IgE cia nhom kiéu gen it gap CC la 1366,6 Ul/mL
(min-max: 470,5-2471,0) va nong do IgE caa nhom kiéu gen phd bién gom TC va TT Ia
664,1 Ul/mL (min-max: 14,6-9643,0) thi sy khac biét nay c6 y nghia théng ké véi p =
0,022 (khdng trinh bay & phan két qua). Nong do IgE ¢ nhdm CC trong nghién ciru cua
chung t6i cao hon phu hgp vdi nghién ciru cua Tantisira, nghién ctu trén tré su dung
budesonide dy phong, nong d6 IgE cao hon & nhém tré da tring c6 da hinh T2206C lién
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quan dén sé con hen cap nang véi OR = 1,85 (95%Cl: 1,04-3,26; p=0,006). Tang nong do
IgE da dugc cac nghién ctru dé cap dén c6 lién quan dén tang sd con hen cap, s6 lan kham
cap ctitu hay nhap vién vi hen & tre.

Trong 107 bénh nhan phan tich gen CRHR1, xac dinh tinh da hinh rs242941, kiéu
gen GG va kiéu gen GT chiém ty 1& chinh 80,3% va 18,7%, chi ¢ 1 bénh nhan cé kiéu
gen tan s6 nho TT . Bénh nhan kiéu gen TT la tré nam, 6 tudi, gay vai BMI 1a 14,3, thinh
thoang ndi may day nhiéu khdng rd nguyén nhan, cé sé lugng bach cau ai toan trong mau
810 G/L, IgE toan phan la 885 UI/mL, FeNO la 47 ppb, bénh nhan dugc do chirc nang ho
hap nhung khong dat tiéu chuan chap nhan va lap lai. Ching t6i khong thay su biét cac chi
s6 vé 1am sang va xét nghiém & cac nhom kiéu gen & rs242941 trén gen CRHRL.

4.3.2. Méi lién quan gia da hinh rs242941 gen CRHRI va ddp iing thuéc

CRHR1 mé hoa cho thu thé két cap G-protein lién két véi cac neuropeptide, CRHR1
lién quan dén san xuat corticoid noi sinh va do d6 c6 thé duoc du bao s& anh hudong dén
dap ng vai corticoid ngoai sinh.

Trén 2 tha nghiém 1am sang ca & nguoi 16n va tré em str dung corticoid hit tir 6 dén 8
tuan, tinh trang cai thién FEV; nhiéu nhét dugc nhan thay & nhom kiéu gen TT cua rs242941.
Su bién d6i FEV; & nhdm kiéu gen TT 1a 13,28 + 3,11% so véi nhom GG 14 5,49 + 1,40%
trong nghién cau & ngudi 16n, trong nghién ctu CAMP Vvéi su bién d6i FEV: 1a 17,80 +
6,77% & nhom kiéu gen TT so véi 7,57 + 1,5% & nhom kiéu gen GG.

Tuy nhién, c6 mot s6 nghién ciu cho két qua nguoc lai: Mougey va cong su vao
nam 2013 nghién ctu trén 65 ngudi hen da trang (nghién cau LOCCS) nhan thay sy thay
d6i FEV; sau 16 tuan diéu tri ICS ¢ alen hiém gap cua rs242941 thap hon so véi alen pho
bién. Roger va cong su nhan cling nhan thay da hinh rs 242941, kiéu gen TT ciia CRHR1
lién quan dén su kém cai thién chirc ning ho hap (OR = 1,9) va khong lién quan véi s6
con hen cap (OR=0,95) khi theo ddi diéu tri 4 nim. Trong mot nghién cau khac theo doi
dap tng vai ICS dai han trong 20 niam, Dijkstra nhan thay khéng c6 méi lién quan giira da
hinh CRHR1 & rs242941, rs242939, rs1876828 véi su cai thién chtc ning ho hap & bénh
nhan hen.

Su khéac biét giira cac két qua nay co thé do tiéu chi danh gia su thay doi FEV1, hay
thoi gian nghién cau 1a khac nhau. C6 18 corticoid lién quan dén sy thay d6i tét hon chirc
nang ho hap trong thoi gian ngan han & nhoém kiéu gen it gap TT rd rang hon khi nghién
ctru trung va dai han.

Trong nghién ctiu cua ching t6i, chi c6 mot bénh nhan kiéu gen TT & rs242941 cua
gen CRHR1, tan suat alen hiém gap 1a 10,3%, tan suat kiéu gen TT la 1%. Bénh nhan nay
kiém soat mot phan sau 3 thang diéu tri va co diém kiém soat danh gia theo ACT 1a 21
diém, bénh nhan khong do duoc chic ning ho hap ban dau. Vi quy md va ¢ mau nho,
ching tdi chua tim thay méi lién quan giira da hinh gen CRHR1 véi mie do dap tng thude
theo GINA, theo ACT hay theo su thay d6i FEV:1. Hy vong véi thoi gian nghién ctu lau
hon véi ¢& mau Ion hon, ching t6i s& danh gia dwoc mdi lién quan cia da hinh gen
CRHRL1 véi mirc @6 dap ung corticoid chinh xac.

4.3.3. Méi lién quan gida da hinh rs28364072 gen FCER?2 va ddp ing thuéc

FCER2 ma hda cho CD23 la thy thé gan véi IgE &i luc thap, trong khi do
corticosteroid giam biéu hién cua FCER2 va giam san suat CD23. Pa hinh rs28364072
(T2206C) & gen FCER2 lién quan dén ting nong d6 IgE, cac con hen nang o tré hen du da
duogc diéu tri bang ICS.
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Vao nam 2009, Rogers va Tantisira cong bé trén 17 da hinh gen FCER2 ¢ 311 tré
trén nghién ctru CAMP c6 lién quan dén giam chitc nang ho hap va ting dot cap o bénh
nhan hen da trang. O tré kiéu gen CC cua 1528364072 (T2206C) ¢6 nguy co kém cai thién
chie nang phoi qua FEV; khi diéu tri corticosteroid véi p = 0,03 va s6 con hen cap ting
cao hon 1,9 1an véi p < 0,05 so Véi tré ¢d kiéu gen pho bién.

Trén 2 nghién ctu cohort (thuan tap) PACMAN (n = 336) va BREATH (n = 939) &
tré hen ¢ Netherland nam 2001, Koster va cong sy nhan thay da hinh vi tri rs28364072
lién quan dén sé 1an nhap vién (OR: 1,91, 95% CI: 1,08 - 3,40) phu hop véi cac phan tich
gop trude d6 da cong bd lién quan chat ché gitta rs28364072 va con hen (OR: 2,58, 95%,
95% Cl: 1,47 - 3,85, p = 0,0004). Pa hinh rs28364072 cua gen FCER2 ciing lién quan dén
tang nguy co khong kiém soét hen dwa vao cau hoi kiém soat hen ACQ (Asthma Control -
Questionaire) vai OR: 2,64 (Cl 95%: 1,00 - 6,98) va lién quan dén viéc tang liéu ICS trén
ngay OR: 2,46 (Cl 95%: 1,38 - 4,39).

Nghién cau caa Tantisira chi ra sy thay doi nucleotid T thanh C ¢ rs28364072 nam
gan khu vuc exon 9 va do d6 co thé anh huéng dén biéu hién cua gen FCER2 bang cach
thay doi lién két va s& két hop voi thay doi biéu hién gen trong cac dong té bao lympho.
Biéu hién gen ¢ nhitng nguoi dong hop tir CC thap hon dang ké so véi cac kiéu gen khac.

Cac nghién ctru trén da hinh rs28364072 gen FCER2 khéng nhiéu nhung két qua
kha théng nhat. Pa hinh déng hop tir alen hiém gip CC & rs28364072 lién quan dén ting
nong do IgE trong mau ca trudce va sau diéu tri corticoid, tang sd con hen cap, ting sb lan
nhap vién, ting ty I&é khéng kiém soat hen dya trén bang cau hoi, tang licu ICS va kém cai
thién chuic nang phoi.

Trong nghién ciu caa ching t6i, cd 10 bénh nhan kiéu gen CC & rs28364027 cua
gen FCER2, tan suat alen hiém gap 1a 27,6%, tan suat kiéu gen it gap CC la 9,3%. Trong
s6 85 bénh nhan duoc phan tich gen quay lai tai kham va duoc danh gia dap ung diéu tri
véi ICS trong 3 thang ¢6 9 bénh nhan kiéu gen CC. O nhitng bénh nhan c6 kiéu gen thay
ddi nay, c6 3 bénh nhan kiém soat 1 phan va 6 bénh nhan kiém soét hoan toan, khéng co
bénh nhan nao khdng kiém soat. Do do, chung toi chua phat hién ra méi lién quan gitra
kiéu gen CC ¢ rs28364072 cua gen FCER2 véi muc do kiém soéat hen theo GINA. Khi
danh gi4 tinh trang kiém soat hen theo ACT, két qua ciing twong tu : 9 kiéu gen CC déu
kiém soat véi ACT > 20 diém sau 3 thang diéu tri bang ICS.

Tuy nhién, mot diéu rat quan trong ma ching t6i nhan thay khi phan tich su lién
quan gitra kiéu gen CC ¢ rs28364072 ciia gen FCER2 véi dap ung corticoid hit thong qua
chi s6 danh gia 1a sy thay d6i FEV; sau 3 thang diéu tri 1a nhom bénh nhan cé kiéu gen CC
c6 sy thay d6i FEV; sau 3 thang diéu tri thap nhat 1a 8,4%, con kiéu gen TT c0 su thay doi
FEV 16n nhat 1a 27,1%, su khéc biét c6 y nghia théng ké véi p = 0,044. Thém vao nira,
nong do FeNO sau 3 thang diéu tri ICS ctiia nhom kiéu gen CC 1a 23,6 ppb cao hon 2 nhém
TCla 15,6 ppbva TT la 14,7 ppb vaéi p = 0,041.

Panh gia dap tng thudc theo GINA va ACT mang tinh chat chu quan, su thay doi
FEV: kém hon ciing nhu néng d6 FENO & nhom kiéu gen it gap con cao hon mang tinh
khéch quan phan &nh tinh trang viém cia nhom bénh nhan kiéu gen CC chua giam nhiéu
Vi chie niang ho hap kém cai thién hon so v6i nhém khéc khi diéu tri bang ICS.

Két qua nghién ctu cia chung toi ddng nhat véi cac nghién ciu trude d6 khi nhéan
xét da hinh rs28364072 & gen FCER2: ndng do IgE trong mau cao hon, FEV; kém cai
thién hon & nhém c6 kiéu gen CC.
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Cho dén nay, gen duogc hoc trong thuc hanh 1am sang cua hen phé quan con han
ché boi vi chua c6 nhiéu thudc thay thé phi hop cho bénh nhan khong dap ung véi diéu
tri chyén thong thuong. Phat hién duoc s6m nhitng bénh nhan khong dap ting vai ICS
c6 thé lam giam ty Ié t&r vong do hen bang cach chu dong thay thé thuoc sém. Tuy
nhién, v6i nhitng c4 thé khong dap ng véi ICS, thay thé diéu tri bang thudc khang
leukotriene, phoi hop véi LABA hay tang lieu ICS c0 phai la lya chon thay thé toi uu?
Céc da hinh gen lién quan dén tinh khong dap tng thudc c6 gidp gi cho sy lya chon,
phat trién thuoc maéi trong twong lai? 7 ‘

Pa hinh rs28364072 trén gen FCER2 co thé du doan b‘énh nhan c6 nhiéu kha nang
dap tng voi cac phuong phép diéu tri qua trung gian IgE. Gan day, liéu phap khang IgE
(Omalizumab) da dugc chap thuan nhu mot chién lugce di€u tri chong viém méi trong
hen phé quan. Piéu tri véi Omalizumab cho thdy dé cai thién két qua bénh hen & ca tré
em va nguoi 16n b1 hen ndng.

Thu thé IgE dong mot vai trd quan trong trong viée diéu hoa dap tng IgE ¢ bénh
hen. Mtic IgE ting cao lién quan dén hen ning. Liéu phap khang IgE dan dén viéc két
hop IgE tu do véi thude tao thanh cac phitc hop IgG-IgE ma khong thé lién két voi thu
thé IgE. Do d6 lam giam nong d6 IgE dan dén giam céc triéu ching lién quan dén hen.
Tuy nhién, liéu phap khang IgE dt tién va kho quan 1y (can tiém thudng xuyén), co thé
lién quan dén phan vé muodn. Cac nghién ctru gan day cho thay hiéu qua cua liéu phap
chéng IgE kha bién d6i mic du liéu phap nay cai thién kiém soat hen va chat lugng
séng nay mot cach sau sic. Tir két qua nghién ciru ciing voi cac nghién ctru trén co thé
gia thuyét rang liéu phap chéng IgE c6 hiéu qua hon & nhimg bénh nhan c6 bién doi
gen tai rs28364072 cua FCER2. Dé chung minh gia thuyét can phan tich trén cac thu
nghiém ngau nhién c6 ddi chimg 16n va kiém tra hiéu qua va an toan ciia omalizumab.
Néu nhiing phan tich nhu vy duoc thyc hién va tim thay dé hd tro gia thuyét trén, s&
c6 mot nhu cau dé thuc hién cac nghién ciru tim hiéu xem liéu phap khang IgE c6 thé
dugc ca thé héa voi nhitng bénh nhan c6 kiéu gen thay doi.

Thém vao d6, mot sb liéu phap méi nhu Lumiliximad 13 khang thé don dong CD23 tac
dung 1am giam vong tuan hoan ctia IgE dugc nghién ctru pha I ¢ bénh nhan hen hay vaccine
dua trén doan peptid cua IgE lién quan dén san xuét khang thé IgE dic hiéu c6 thé hitu ich ¢
nhitng bénh nhan hen véi kiéu gen CC ¢ 1528364072 trén gen FCER2.

Vi han ché ciia dé tai nhu ¢d mau nghién ciu con nho (khong du dé tim ra lién
quan ciia da hinh trén gen CRHR1 vai thudc), thoi gian theo dbi ngan (3 thang) khong
du dé danh gia cac con hen c4p hay s6 1an nhap vién (can thoi gian nim), cac tham do
ctia bénh nhan chua duoc ddy du (chic ning ho hap, FENO,...). Chung t6i di ¢6 gang
st dung duy nhat mot thudc corticoid trong qué trinh diéu tri tranh sai s6 thudc vé chat
luong thudce, ta duoc, dang bao ché,...hay loai trir nhitng bénh nhan khdng tuan tha
diéu tri, dung thudc khong du liéu hay bo thude dé tim hiéu yéu té nao lién quan dén
dap ung thudc caa bénh nhan. Véi mot dé tai dau tién tim hiéu gen lién quan dén dap
tng corticoid trong hen phé quan duoc tién hanh & Viét Nam, ngoai mot s6 dic diém
lam sang, chdng toi nhan thay yéu tb di truyén co lién quan dén dap ung thudce.
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KET LUAN

Qua nghién citu 186 bénh nhan hen phé quan trén 5 tudi chiing toi rdt ra nhiing két luan sau:
1. Kiéu hinh hen phé quan
- Kiéu hinh hen phé quan ¢ tré em chi yéu gap theo hudng Th2: tré 6 tien sir dj ng,
cac chi diém di Ung nhu test lay da véi céc di nguyén duong tinh, bach cau &i toan
trong mau tang, nong do 1gE toan phan trong huyét thanh ting cao va cing voi su ting
cua nong do oxit nitrit trong khi tho ra.
2. Méi lién quan giira dic diém 1am sang, can 1am sang véi mirc d§ dap wng

coticosteroid dang hit
- Sau diéu tri du phong 3 thang bang corticosteroid dang hit két qua cho thay bénh
nhan dap ung tt v4i diéu tri dugc minh chung bang diém ACT tang, chirc ning hd hap
cai thién, chat chi diém viém FeENO giam dan.
- Chua tim thdy méi lién quan gitra cac dic diém: tudi, gidi, chi sb khéi co thé, tinh
trang di tng, phoi nhiém véi khoi thube 14, FEV1, IgE, bach cau i toan véi mic do dap
tng thudc corticosteroid dang hit cua bénh nhan.
- Tré c6 sy phuc hoi phé quan nhiéu thi cai thién chirc nang ho hap FEV1 sau diéu tri
s& t6t hon. Ty Ié bach cau i toan, ndng do IgE toan phan trong mau ting thi kém cai
thién FEV1 va thang diém danh gia hen ACT sau diéu tri.
- Poi véi nhém bénh nhan ¢ FENO ban dau I6n hon 35 ppb thi dép tng véi ICS tot hon.
3. Nghién citu méi lién quan giira gen FCER2, CRHR1 va mirc do dap wng

corticosteroid
- Trong 107 bénh nhan dugc phén tich gen FCER2 va CRHR1: 9,3% bénh nhén co
kiéu gen CC & rs28364072 trén gen FCER2 va 1% bénh nhan cé kiéu gen TT &
rs242941 trén gen CRHRL.
- Nhoém tré c6 kiéu gen CC ¢ rs28364072 trén gen FCER2 xu hudng di tng nhiéu
hon. Pac biét, nong d6 IgE & nhém kiéu gen CC cao hon hai nhém TC va TT ¢
nghia théng ké (p = 0 022).
- Chua phat hién ra méi lién quan gitra kiéu gen CC & rs28364072 trén gen FCER2 va
kiéu gen TT & rs242941 trén gen CRHR1 véi mirc d6 kiém soat hen theo GINA va ACT.
- CO6 su dap tng vai ICS kém hon c6 ¥ nghia théng ké vé chic ning hé hiap FEV:
(p=0,044) va néng do oxit nitrit trong khi thé ra FENO (p = 0,041) & nhdm bénh nhan
c6 kiéu gen CC ¢ rs28364072 trén gen FCER2 so véi kiéu gen TT va TC.

KHUYEN NGHI

Nén lya chon diéu trj corticosteroid dang hit trong dy phong hen ddi véi nhém
tré hen cd kiéu hinh di tng theo huéng Th2.

Déi v6i bénh nhan hen kho kiém soat, can nhéc phan tich da hinh rs28364072
thudc gen FCER2 dé lya chon diéu tri pht hop.

Can mé rong quy mo nghién ctu phan tich gen trong hen phé quan tré em nham
ca thé hoa chién lugc diéu tri dich.
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THE THESIS INTRODUCTION

Asthma is a diverse disease with various clinical phenotype, complex
pathogenesis, and multiple genes involved. There are abundant medications prescribed
for prevention and treatment asthma. Among them, inhaled corticosteroids (ICS) are
the most widely first-line used drugs. However, corticosteroids responses are varied
between individuals.

There are numerous factors involving in the corticosteroids responses and
genetic factor is one of them. According to previous studies, genes contribute to 60-
80% of the individual treatment responsiveness. Among the suspected genes, FCER2
and CRHRL1 are mentioned in many studies.

In Vietnam until now, the study of asthma related factors, especially genetic factors,
associated with ICS responsiveness has not been well established. Therefore, we
carried out this work to “Study of factors related to inhaled corticosteroid therapy
responsiveness in children with asthma" with the following objectives:
4. Describe the asthma phenotype in children.
5. Study the correlations between clinical, laboratory features and inhaled
coticosteroid responsiveness in children with asthma.
6. Study the correlations between rs28364072 in FCER2 gene, rs242941 in CRHR1
gene and inhaled coticosteroid responsiveness in children with asthma.
THE NECESSITY OF THE STUDY SUBJECT
Asthma is a diverse disease of pathology, phenotype and therapies used for
controller treatment. According to the current recommendations, inhaled corticosteroids
(ICS) are the first-line treatment in control asthma. Unfortunately, some patients do not
respond to this treatment due to a number of factors, particularly the genetic factors.
The study of factors related to corticosteroid responses, especially genetic
characteristics provides a comprehensive approach for physicians to predict the drug
response in each individual subject and prepare the suitable action plan and treatment
strategy. For this reason, this study is valid in respect of the necessity and practical
demand.
THE NEW CONTRIBUTIONS OF THE THESIS
The phenotype of characteristics in asthmatic children is mainly allergic phenotype.
Children with higher degree of baseline bronchodilator reversibility demonstrated a
better improve of FEV:1 with ICS treatment. Children with higher blood eosinophils
and total serum IgE levels were less likely to improve FEV1 and ACT scores with ICS
treatment.
This is the first study about genetic factors in asthma controlled treatment in Vietnam.
The thesis had the new results:
The characteristics of childhood asthma genotype: homozygous variant CC
rs28364072 in FCER2 gene had 9.3% and rs242941 homozygous variant TT in
CRHRL1 gene had 1%. Children with genotype CC rs28364072 in FCER2 gene had
tendency more allergic symptoms. Interestingly, total serum IgE levels of study



2

subjects with homozygous variant CC was higher than one of heterozygous TC and
homozygous wild type TT.

The correlation between homozygous variant CC rs28364072 in FCER2 gene and
homozygous variant TT rs242941 in CRHR1 gene with asthma control level according
to GINA and ACT was not established.

Children with homozygous variant CC rs28364072 in FCER2 gene was poor ICS
responsiveness as defined by the change in FEV1 and the level of fraction exhaled
nitric oxide (FENO).

THE THESIS STRUCTURE

The thesis has 128 main pages, including 06 sections: Introduction (2 pages), Chapter
1: Overview (35 pages), Chapter 2: Study subjects and methods (20 pages), Chapter 3:
Study results (34 pages), Chapter 4: Discussion (34 pages), Conclusions (2 pages),
Recommendations (1 page).

The thesis has 39 tables, 22 figures, 16 pictures, 1 flowchart and 1 diagram, 4
appendixes, 1 example of medical report and the patient list.

The references consist of 196 documents, including 15 in Vietnamese, one in French,
and 180 English.

Chapter 1: LITERATURE OVERVIEW

1.1. Inflammation mechanism in asthma

The pathology of asthma is complex, with airway inflammation being the most
Important. Airway inflammation in asthma is very diverse, involving many types of
cells and more than 100 types of inflammatory mediators. In the inflammatory
mechanism of asthma, there is an imbalance of the immune response between Thl and
Th2 resulting in different types of asthma. Most asthma predominates in the Th2
direction with pre-existing allergic manifestations, as well as clinical manifestations of
eosinophilia, increased susceptibility to allergic manifestations with the skin prick test,
or the increase of fractional exhaled nitric oxide levels.

1.2. Factors related to corticosteroid response

Corticosteroid is a cornerstone in the treatment and management of asthma
because of its potent anti-inflammatory effect. However, up to 40% of children do not
respond to treatment and 5% of corticosteroid resistance according to previous studies.

Several factors related to inhaled corticosteroids have been identified:

Gender: a poor response to corticosteroids iS more common in women than
men. It might be related to hormones, airway morphology, or genetic factors. Exposure
to cigarette smoke inhibits the anti-inflammatory effect of corticosteroids due to its
effects on the mechanism of action of the drug. Other factors play an important role in
the corticosteroid response in asthma, such as allergic rhinitis, sinusitis, obesity...
Positive allergen skin prick test, elevated total serum IgE levels greater than 200 Ul/mL
also has prognostic value in response to ICS in children. Fractional exhaled nitric oxide
FENO help to distinguish the clinical phenotype of patients before treatment, thereby
advancing the corticosteroid therapeutic direction or substituting with other drugs.



Genetic factor:

One of the causes leading to poor response to ICS is due to genetic differences.
Recent studies focused on targeting genes and target SNPs associated with ICS
response to classify patients for optimal therapeutic outcomes with undesirable side
effects in individual.

The pathogenesis of asthma and its mechanism of action or pharmacokinetics,
pharmacodynamics of corticosteroids, corticosteroid-related genes in asthma in studies
subdivided into major groups with more than 20 target genes: FCER2, TBX21, CRHR1,
NR3C1, STIPL,.... Among these genes, FCER2 and CRHRL1 are two genes that have
been demonstrated in the series of studies related to acute asthma, the change in FEV1
lung function in patients with the most obvious corticosteroid use.

The FCER2 gene coding protein is CD23 - low affinity IgE receptor. It has
been found that some polymorphisms in the FCER2 gene may interfere with back
regulating mechanisms in synthesis and IgE activity thus associated with asthma.
Studies have shown that elevated levels of IgE in the blood are associated with poorer
outcomes in asthma such as increased frequency of acute asthma attacks and number of
visits to hospital or hospitalizations due to asthma. Tantisira's study showed that
rs28364072 polymorphism was associated with increased acute asthma episodes in ICS
inhaled patients. Concurrently, Koster also found that the polymorphisms at
rs28364072 in the FCER2 gene were associated with elevated IgE levels, poorly
improved FEV1 for lung function, increased risk of uncontrolled asthma, and associated
with ICS increase dose.

The CRHR1 gene coding protein is the G protein receptor. The CRHR1gene
plays a major role in the mechanism of stress through the synthesis of endogenous
glucocorticoids and the production of catecholamine, so that CRHR1 may be involved
response to exogenous glucocorticoid. The authors found that rs242941 polymorphism
on the CRHR1 gene was associated with improved FEV1 respiratory function after ICS
treatment. However, according to Roger's study, if the cut-off value of FEV1 was less
than 7.5% to define a change in lung function after ICS use, the authors found that the
rs242941 polymorphism of the gene CRHR1 was associated with less improvement in
FEV after ICS treatment.

From the above studies, the correlation between rs28364072 polymorphism in
FCER2 gene, rs242941 in CRHR1 gene with corticosteroid response to asthma. Thus,
study of the polymorphism rs28364072 in FCER2 gene and rs242941 in CRHR1 gene
may be a useful predictor of drug response to treatment, towards effective asthma
control for individual patients.

Chapter 2: SUBJECTS AND METHODS

2.1. Study subjects

Study subjects included 186 children over 5 years of age with asthma in outpatient
treatment at the Department of Immunology - Allergy - Arthritis of National Children’s
Hospital from May 2014 to May 2016.



2.1.1. Inclusion criteria

- Patients over 5 years of age are diagnosed with GINA 2014.
- Have not been in asthma control (newly treated patients) or quit at least 1 month of

preventive treatment.

- Do not use corticosteroids for 1 month (ICS or systemic corticosteroids).
- Children and parents, guardians agree to participate in research.
2.1.2. Exclusion criteria: with one of the following criteria

- Patients with asthma accompanied by other severe diseases
- Patients with severe asthma attacks

- There are congenital diseases: congenital heart disease, nephrotic syndrome, chronic
glomerulonephritis.

- Family does not agree to participate in research.

2.1.3. Criteria for diagnosis of asthma: Using 2014 Global Initiative for Asthma (GINA)

guidelines for children > 5 years old to diagnose asthma.
2.2. Methods
2.2.1. Study design

Objective 1 A prospective study, cross sectional description.

Objectives 2 and 3: A prospective study, description, pre and post-intervention assessment

of asthma with ICS following the GINA regimen for 3 months.

2.2.2. Sample size calculation

Applying a sample size formula for prospective studies estimates an absolute error rate:

n=72(1- w2) x 222

Where: n: number of asthma patients; p: proportion of patients not responding to

medication (according to some studies is 40%); A: Absolute error = 0.1; Z (1 - a / 2):

coefficient of confidence, a: with a probability of 95%, the index is 1.96. So, the sample

size needed for the study was 93 patients. Objective 1 was a cross-sectional descriptive
study, taking in double number of sample size by approximately 186 patients.

2.3.3. Research process

- Children who are eligible to research work will be invited to study.

- Physicians directly ask about the disease and do the clinical examination. The total
peripheral blood cell assay, total serum IgE, skin prick test with some allergens, FENO
measurement, respiratory function, FCER2 and CRHR1 gene analysis will be done.

- Classification of severity of patients: according to GINA and dividing into 4 grades.
This classification is used to determine how to treat asthma for study patients.

- Physicians directly treat patients according to the GINA regimen and monitor the
treatment monthly. We use the dose of ICS according to GINA guidelines and use only
one ICS: Flixotide HFA (fluticasone propionate 125 mcg). Patients can use ventolin
bronchodilator as needed.

- First visit (after 1 month) and second visit (after 3 months): Assessment of asthma
control status of patients following GINA and ACT, record times and duration of short
bronchodilator use, lung function measurement, and FENO measurement.

- Assessment of corticosteroid response: based on 3 criteria:
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Criteria 1: Assessment of drug response based on the level of asthma control according to
GINA.

Criteria 2: Drug interactions assessment according to asthma control test ACT.

Criteria 3: Evaluation of drug response based on change in FEV; after ICS treatment
compared to baseline.

2.3. Statistical analysis

SPSS software 22.0 was used to analyze these data.

Chi - square test was used to compare the ratios and correlations between two
quantitative variables. For quantitative variables with standard distribution: Using Studen's
t test, One way ANOVA to compare the differences. For non-standard distribution
quantitative variables: the Mann-Whithney U test, the Kruskal-Walis H test was used.
Comparison paired test was used to compare quantitative data for the same patient.

The correlation between two standard distributions and quantitative variables was
done by using Pearson test, if non-standard distribution Spearman test. Multivariate
regression analysis was used for evaluating the factors related to drug response. The
comparisons were statistically significant when p values < 0.05.

2.4. Research Ethics:

- The research work was approved by the Ethics Council of National Children’s
Hospital, certificate number 954B/BVNTW-VNCSKTE dated on 23/05/2014.

- All personal information of research subjects are kept confidentially.

Chapter 3: RESULTS
3.1. Clinical and functional characteristics of study subjects
- 186 patients were included in the study (Objective 1).
- 97 patients were followed to response to ICS in 3 months (Objective 2).
- 107 patients were randomly assigned to the FCER2 and CRHR1 gene analysis, and
ICS responders were screened for 85 of these patients (Objective 3).

3.1.1. Clinical features
The mean age of the study patients was 9.0 = 2.3 years; BMI was 17.1 = 3.0; the rate of
male/female was 1.9/1 with 1.6% of 1st grade asthma patient; 51.6% of second-grade
asthma patients; 46.8% of third-grade asthma patients.

%
100%

76.3%
68.8%

50%

21 5%
13 4% 13.4%
8.1%

~

P ersona 1 Aller All Urticaria Drug allergy Food allergy Familial
rhi mt conju t t atopic
]n stor history

Figure 3.1: Allergic features
Comment: 76.3% had a personal atopic history, 68.8% had a familial atopic history.



3.1.2. Laboratory features
Ty 16 %
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Figure 3.2: Skin Prick Test Features
Comment: A positive skin prick test with at least one allergy was found at 85.8%.

Table 3.1: Characteristics of eosinophils, IgE, FENO, respiratory function

Variables n Results
Eosinophils, % 177 6.0+4.8
Eosinophils, absolute G/L 595 + 482
IgE, Ul/mL 157 660.1
Median (min — max) (14.6- 9643.0)
FeNO, ppb 177 23.8+19.2
FEV1, % of predicted 162 785+19.7
FEV./FVC, % 162 83.0+8.8

Comment: Eosinophils and total serum IgE levels are all high. The mean FeNO was 23.8 +

19.2 ppb.
3.2. Asthma phenotype

Asthma phenotype of fraction exhaled nitric oxide FENO
Table 3.2: Clinical characteristics of patients classified by FENO levels

FENO < 20 ppb >20 ppb
Characteristics n =98 n=79 P
Male (% 2 (53. 46.1

SOy Fe?ne;l(e (E?’/o) 26 gg% 22 E4(13.9g 0.596
Age X+SD 8.6+23 9.7+24 0.002
BMI X+SD 17.2+3.2 17.1+2.8 0.904
Individual | No (%) 23 (57.5) 17(425) | e
allergy Yes (%) 75 (54.7) 62 (45.3) '
Skin Prick Negative (%) 14 (77.8) 4(22.2) 0.041
Test Positive (%) 62 (52.1) 57 (47.9) '

Comment: In children with FeNO > 20 ppb, children were positive for skin prick test more
than those with FeNO < 20 ppb: 47.9% vs 22.2%, the difference was statistically
significant with p < 0.05.



Table 3.3: Laboratory features of patients classified by FENO levels

FENO
Characteristics <20 ppb =20 ppb p
] X + SD 78.6 +20.2 77.6 £19.0 0.768
FEV:, % of ey 1.282 + 0.455 1442 +0527 | 0.042
predicted
n 90 69
eale 530.0 (18.2-6088) | 852.0 (14.6-9643.0)
IgE, Ul/mL | (Min—max) 0.028
n 89 62
Eosinophils, | X + SD 414 + 365 790 + 529
=y - 03 e < 0.001

Comment: IgE levels in the FENO group > 20 ppb were 852.0 UI/mL higher than
FENO < 20 ppb at 530 Ul/mL with p < 0.05. Blood eosinophils in the FENO group >
20 ppb were 790 G/L higher than the FENO group < 20 ppb at 414 G/L, the
difference was statistically significant with p < 0.001.

3.3. Correlations between patient characteristics and drug response

3.3.1. Progression of asthma control after 3 months with ICS therapy

%
100%

75% A
50% - 100%

25% A

0%

Inclusion 1st month 3th month
m Uncontrolled mPartially controlled = Controlled
Figure 3.3: The level of asthma control according to GINA
Comment: At the beginning of the study, 100% of asthmatics were uncontrolled,
with uncontrolled rates declined to 20.6% in the third month after ICS therapy.
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Figure 3.4: Variation of lung function after therapy
Comment: FEV3, FVC all increased after 3 months of ICS treatment with p < 0.05.
FEV1/FVC increased 2.6% after treatment in asthmatic patients with p < 0.05.
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Figure 3.5: Variation of FENO after therapy

Comment: fraction exhaled nitric oxide level decreased from 26.4 + 21.1 ppb to 19.7
16.9 ppb after 1 month and 17.1 + 11.9 ppb after 3 months with significant difference and
statistical significance with p < 0.05.
3.3.2. Correlations between patient characteristics and ICS response
3.3.2.1. Correlations between clinical characteristics and level of asthma control

Table 3.4: Correlations between gender, age and level of asthma control

Characteristics Gender
n Male Female 0 Age p

Results (n, %) (n,%0)
Uncontrolled 20 | 14(209) | 6(20.0) 9.1+25
- GINA
Controlled 0.920 0.731
_GINA 77 53(79.1) | 24 (80.0) 93+22
ACT < 20 17 | 15224) | 2(6.7) | 0060 | 92+2.1 | 0.873




ACT > 20 80 | 52(77,6)

93+£23

28 (93.3)

Comment: There is no difference in the gender, age of the patient in the uncontrolled and
control group according to GINA and ACT with p > 0.05.
Table 3.5: Correlations between body mass index (BMI) and level of asthma control

el Characteristics N BMI 0
Uncontrolled - GINA 20 17.8+4.2

Controlled - GINA 77 173+29 0.538
ACT <20 17 17.3+£3.3 0.914
ACT >20 80 174+£3.2

Comment: There was no difference in BMI of patients in the uncontrolled and control
group according to GINA and ACT with p > 0.05.

Table 3.6: Correlations between cigarette smoke exposure and level of asthma control

Characteristics i Exposure to tobacco smoke
Results Yes (%) No (%) P
Uncontrolled - GINA 20 9 (18.0) 11 (23.4) 0.511
Controlled - GINA 77 | 41(82.0) 36 (76.7) '
ACT < 20 17 7 (14.0) 10213 | o
ACT > 20 80 | 43 (86.0) 37 (78.7) ‘

Comment: There was no difference in exposure to tobacco smoke of patient in the
uncontrolled and uncontrolled asthma under GINA and ACT with p > 0.05.
3.3.2.2. Correlations between laboratory characteristics and level of asthma control

] Result of bronchodilator reversibility test %

200 0w wmm %
Dela FEV!

Figure 3.6: Correlations between
bronchodilator reversibility level and

FEV: change
Comment: There was a positive
correlation  between bronchodilator

reversibility and FEV; change after
treatment with r = 0.319, p = 0.003.
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Figure 3.7: Correlations between blood
eosinophils and FEV: change

Comment: There was a negative
correlation between eosinophilia and
FEV: change after r =-0,301, p = 0.003.
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Figure 3.8: Correlations between IgE levels and ACT scores after therapy
Comment: There was a negative correlation between serum IgE levels and ACT
scores after 3 months with r = - 0.225, p = 0.039

Table 3.7: Correlations between FENO and level of control

Characteristics FeNO, ppb
n _ >35|<35
X+SD p p, OR
Results (n) | (n)
Uncontrolled
20 | 245 £20.6 4 16
- GINA 0.383.0R=1.7.
0.648
Controlled Cl 95%: 0.51-5.65
77 | 26.9+21.2 23 | 54
- GINA
ACT < 20 17 | 23.0£22.6 0349 3 14 | 0.309. OR =2.0.
34
ACT >20 80 | 27.4£20.7 24 | 56 | Cl95%: 0.52-7.60

Comment: In patients with FENO > 35 ppb, GINA and ACT control were better than
those with FENO <35 ppb (OR = 1.70; CI95%: 0.51-5.65 and OR = 2.0; CI95%:
0.52-7.60 respectively). However, the difference was not statistically significant
with p > 0.05.
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3.4. Correlations between rs28364072 in FCER2 gene, rs242941 in CRHR1
gene and response to asthma after treatment by ICS
3.4.1. Genotyping rs28364072 of FCER2 gene, rs242941 of CRHR1 gene

1.0%

=TT «TC mCC
nGG uGT =TT

Figure 3.8: Distribution of patient’
genotypes for rs28364072 FCER2 gene
Comment: 107 patients were analyzed
FCER2 gene. The rate of homozygous
variant CC rs28364072 in FCER2 gene

had 10 patients, corresponding to 9.3%.

Figure 3.8: Distribution of patient’
genotypes for rs242941 CRHR1 gene
Comment: 107 patients were analyzed
CRHR1 gene. The rate of homozygous
variant TT rs242942 in CRHR1 had one
patient, corresponding to 1%.

3.4.2. Phenotype asthma follow of rs28364072 in FCER2 gene
Table 3.8: Characteristics of gender, allergy status classified by rs28364072 FCER2

gene
FCER2 TT TC cc*
Characteristics n =58 n=39 n=10 P
Gender Male (%) 42 (57.5) 24 (32.9) 7 (9.6) 0520
Female (%) | 16 (47.1) | 15 (44.1) 3(8.8)
Personal atopic | Yes (%) 44 (53.6) 29 (35.4) 9(11.0) 0568
history No (%) 14 (56.0) 10 (40.0) 1(4.0)
Familial atopic | Yes (%) 34 (47.2) 30 (41.7) 8 (11.1) 0113
history No (%) 24 (68.6) 9 (25.7) 2 (5.7)

* C: minor allele - change alleles; T: major allele - original alleles

Comment: There were no gender differences in the three genotypes. Children with
allergic and family history of allergic disease tended to have more in the CC
genotype, but this difference was not statistically significant with p > 0.05.
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Table 3.9: Characteristics of laboratory classified by rs28364072 FCER2 gene

FCER2 «
Characteristic v ve e P
EEVL %LT 75.7 £ 20.6 87.6 +16.1 84.2 +21.3 0.027
X+ SD n=>53 n=28 n=9 '
EEV1/FVC, % 81.3+9.8 84.5+8.2 84.8+5.1 0.233
X+ SD n=53 n=28 n=9 '
EENO, ppb 27.0+21.0 20.7 £16.1 31.7+255 0.202
X+ SD n=>57 n=34 n=10 '
IgE, Ul/mL 732.2 546.6 1366.6
Meélian (min-max) (28.1-9643.0) (14.6-6088.0) | (470.5-2471.0) | 0.063

n =49 n=234 n=2a
Blood eosinophils, % 5954 6.0+4.7 6.4+4.0 0.957
X+SD n =58 n =38 n=10 '

Comment: IgE levels in the CC genotype were 1366.6 Ul/mL higher than those in
the TT group of 732.2 Ul/mL and TC 546.6 Ul/ml. However, the difference was not
statistically significant with p > 0.05.

3.4.3. Phenotype asthma classified by rs242941 in CRHR1gene
Table 3.10: Characteristics of gender, allergy status follow of rs242941 CRHRL1 gene

CRHR1 GG GT TT™
Characteristics n=86 n=20 n=1 P
Cender Male (%) 57 (78.1) | 15 (20.5) 1(1.4) 050t
Female (%) 29 (85.3) | 5(14.7) 0 (0)
Personal atopic | Yes (%) 65 (79.3) 16 (19.5) 1(1.2) 0,785
history No (%) 21 (84.0) | 4(16.0) 0 (0)
Familial atopic | Yes (%) 54 (75.0) 17 (23.6) 1(1.4) 0127
history No (%) 32 (91.4) 3(8.6) 0 (0)

* T: minor allele - change alleles; G: major allele - original alleles

Comment: There are no differences in gender, BMI, allergic conditions of the
patients, and allergy allergen families in these three genotypes.
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Table 3.11: Characteristics of laboratory classified by rs242941 CRHR1 gene

CRHR1 *
Characteristi S Sl T P
FEV1, %LT 78.6 £20.1 87.0+ 184 0.117
X+ SD n=73 n =17 '

Unmeasurable
FEVJ/FVC, % 81.7+9.4 86.3 6.0 0.088
X+SD n=73 n=17 '
FeNO, ppb 25.7 £ 20.4 22.9+18.8 47 0.490
X+ SD n =82 n =18 n=1 '
724 665.4

IgE, Ul/mL (14.6-9643.0) | (62.7-2726.0) 885 0.951
Median (min-max) = - n=1

n=73 n=17
Blood eosinophils, % 5649 75%£53 5.7 0.302
X+ SD n =85 n =20 n=1

Comment: Respiratory function FEV:, FEV1/FVC did not differ in GG and GT
groups. Patients with TT genotype did not measure initial respiratory function. One
patient of TT genotype had high FENO at conclusion: 47 ppb; 885 Ul/mL total
serum IgE, increased 810 G/L absolute eosinophils in blood.

3.4.4. Correlations between FCER2 genotype to response level
85 patients were analyzed genetic analysis and following to treat with ICS
for 3 months:
Table 3.12: Correlations between polymorphism rs28364072 FCER2 gene and
GINA response level

Results Uncontrolled Controlled
P
FCER2 n % n %
CC* (n=9) 0 0 9 100.0
TC (n=30) 6 20.0 24 80.0
0.343

TT (n=46) 7 15.2 39 84.8
Total (n=85) 13 15.3 72 84.7

* C: minor allele - change alleles; T: major allele - original alleles

Comment: There were 9 patients with CC genotype controls asthma after 3 months
of ICS treatment. Of these 9 patients, 1 had partial control and 6 had complete
control. No correlations between CC genotype at rs28364072 of FCER2 gene has
been detected with GINA asthma control at p > 0.05.
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Table 3.13: Correlations between polymorphism rs28364072 FCER2 and ACT
response level

Results ACT <20 ACT > 20
FCER2 n % n % P
CC* (n=9) 0 0 9 100.0
TC (n=30) 6 20.0 24 80.0 0303
TT (n=46) 7 15.2 39 84.8 '
Total (n=85) 13 153 72 84.7

Comment: 9 patients with CC genotype had ACT > 20 score after 3 months of ICS
treatment. Of these 9 patients, 7 had ACT from 21 to 24 and 2 had ACT on 24 (25 and 27).
There was no correlations between the CC genotype at rs28364072 of the FCER2 gene
with ACT control levels at p > 0.05.
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Figure 3.11: Correlations between polymorphism rs28364072 FCER2 and level drug
response following FEV1 change after treatment

Comment: Of the 3 genotypes, patients with CC genotype changes in FEV; after 3 months

of treatment were the lowest at 8.4% (min-max: -6.5 to 97.5%), genotype TC was 8.7%

(min-max: -38.0 to 43.6%) while TT genotype had the largest FEV; variation of 27.1%

(min-max: -34.7 to 295.0 %) with statistically significant difference < 0.05.
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Figure 3.12: Correlations between polymorphism rs28364072 FCER2 and drug
response following change in FEV; after treatment
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Comment: FeNO levels after 3 months of ICS treatment of the CC genotype were 23.6 £+
14.0 ppb, higher than those in the 2 groups TC was 15.6 £ 9.1 ppb and TT was 14.7 £+ 8.6
ppb with statistically significant difference p < 0.05.
3.4.5. Relevance of CRHR1 genotype to response level
Table 3.14: Relationship between polymorphism rs242941 CRHR1 gene and GINA
response level

Results Uncontrolled Controlled
P

CRHR1 n % n %

GG (n=69) 11 15.9 58 84.1
GT (n=15) 2 13.3 13 86.7

0.884

TT* (n=1) 0 0 1 100.0
Total (n=85) 13 14.6 72 85.4

* T: minor allele - change alleles; G: major allele - original alelles
Comment: One patient had a partial-control TT gene after 3 months of ICS treatment.
The correlations between polymorphism at rs242941 CRHR1with the level of asthma
control according to GINA has not been detected.
Table 3.15: Correlations between polymorphisms of rs242941 CRHR1 gene and ACT
response level

Results ACT <20 ACT >20
CRHR1 n % n % i
GG (n=69) 10 14.5 59 85.5
GT (n=15) 3 20.0 12 80.0
TT* (n=1) 0 0 1 100.0 0.790
Téng (n=85) 13 17.1 72 82.9

Comment: There was 1 patient with TT genotype, ACT score after 3 months was 8 points,
ACT parent score was 13 points, total of ACT children and parent of this patient was 21
points. The correlations between polymorphism at rs242941 CRHR1 with the degree of
asthma control according to ACT has not been detected.

Chapter 4: DISCUSSION

4.1. Asthma phenotype

Since the onset of the concept of immunity, allergic responses are divided into
two groups Th1 and Th2, asthma has been mentioned related to the Th2 direction of the
expression of allergic mediated type | - hypersensitivity reactions allergic reactions,
eosinophilia and corticosteroid response. But studies have shown that most asthma
cases are in this way. In children, asthma is Th2 dominant: early onset is the most
dominant, from 45 to 88% clinical.

In our study, children with a history of allergy and family history of allergy were
76.3% and 68.8%, respectively. About all signs of allergic inflammation in the study
were high: the rate of a positive allergen from skin prick test was 85.8%, the fraction
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exhaled nitric oxide (FENO) more than 20 ppb is 45.3%, the blood eosinophil count
higher than 400 G/L is 60.4%.

There are various methods of classifying and evaluating the association of
allergic indications in asthma, in which fraction exhaled nitric oxide FENO are a bio-
maker of airway inflammation. FENO values help diagnose airway inflammation with
eosinophilia.

We took the FENO cut-off of 20 ppb as recommended by the American Thoracic
Society for low and high FENO levels. In this study, we found no gender difference,
body mass index (BMI) between these two groups. Studies have also shown no
association between FENO and obesity in asthmatic patients, suggesting that obese
children do not increase inflammatory airway reactions.

In our study, children with FENO above 20 ppb were more likely to have positive
skin prick test than those with low FENO with p < 0.05. This result is consistent with
Nguyen Thi Dieu Thuy's research: there is a correlation between FeNO level and
number of positive allergens in the skin prick test. Studies by Duong Quy Sy and
colleagues in adults show that patients with acute respiratory allergy have higher FENO
level than those without allergies.

Airway inflammation is characteristic of asthma with very diverse inflammatory
cells, in which eosinophils are most frequently mentioned. Numerous studies have been
published on the relationship between FeNO and eosinophilia in airway. The
relationship between FeNO and eosinophils in blood is also noted. Warke and
colleagues pointed out that there was a link between FENO and eosinophil in bronchial
alveolar lavage. According to the Strunk’ study, there was a correlation between FENO
with eosinophilia and total serum IgE. Low FeNO is indicative of eosinophilia absence
In sputum and this phenotype may be less responsive to corticosteroids.

We found that total serum IgE and blood eosinophils significantly differed between
high FENO and low FeENO groups. IgE in the high FENO group was 852.0 Ul/mL versus the
low FENO group at 530.0 Ul / mL with p < 0.05 and blood eosinophils in high FENO group
at 790 G/L versus 414 G/L at the low FENO group with p < 0.0001.

Thus, elevated FENO often indirectly reflects eosinophilia, thereby reflecting
eosinophilia in the airway: an important phenotype of asthma that needs to be identified
for asthma treatment better.

The phenotypic classification is very important clinically, especially with severe
asthma to orient and optimize the effect of treatment. The phenotype of asthma in
adults is quite diverse, but in children, we find that the majority of asthmatic allergies
in Th2 direction and phenotype change over time is a question requiring longitudinal
studies than to evaluate.

4.2. Correlations between clinical and laboratory characteristics of the patient and
drug response
4.2.1. Progression of asthma control after 3 months with ICS therapy

In the study, we used a single inhaled corticosteroid (Flixotide) for asthma
treatment in patients combined with monitoring of clinical signs and respiratory
function to assess drug response. At the beginning of the study, 100% of the patients
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were uncontrolled asthma. But the rate of control according to the clinical criteria of
GINA increased gradually: after 1 month the rate of well controlled 50.5%, partial
controlled 21.6%, and after 3 months reached 53.6% well controlled, 25.8%, only
20.6% uncontrolled.

FEV1, FVC increased significantly after 3 months of treatment, although patients
started to study in acute asthma or out acute asthma. This is similar to a previous study
in 317 adult patients treated with fluticasone for 12 weeks, the FEV1 improved 16.79%.
In the CAMP study (Childhood Asthma Management Program) of 147 asthmatics aged
8.7 on average for 8 weeks, FEV1 improved respiratory function by 5.2%.

In our study, the fraction exhaled nitric oxide (FENO) decreased from 26.4 ppb to
19.7 ppb after 1 month with p < 0.05 and 17.1 ppb after 3 months of ICS treatment with
p < 0.001 reflects the decreased inflammation of the patient's airways. Corticosteroids
inhibit the transcription of gene, which encode the induced NOS (iNOS), thus
Inhibiting the production of NO from inflammatory cells under the effect of cytokines.

In children, previous authors also found that using systemic or inhaled
corticosteroids had the effect of reducing FENO concentrations in patients with acute or
stable asthma. Sorkness’ study reported that fluticasone alone had significantly lower
FENO levels than either fluticasone/salmeterol or montelukast after 6 weeks of
treatment and a reduction FENO in fluticasone alone was associated with better control
of asthma.

As a consequence, along with a gradual increase in asthma control rates,
improvements in lung function, a gradual reduction in fraction exhaled nitric oxide
have shown that the child responds well to corticosteroid therapy alone in the
prevention of asthma. However, some children still did not achieve the desired asthma
control despite good adherence.

4.2.2. Evaluation of factors related to response to ICS treatment
4.2.2.1. Age and gender

The prevalence of asthma in boys is higher than that of girls in asthma, but the
response to medications, especially corticosteroids, in treatment of asthma does not
differ significantly between men and women as well as differences in ages. We found
that, regarding to GINA or ACT control, there was no difference between the gender
and age of patients in the uncontrolled and controlled group.

Our study was consistent with the study of 114 Thailand children, whose mean
age was 12.1, assessed GINA asthma control. The authors also found no difference
between the gender and age of the patient. In the TREXA (Treatment of Children with
Mild Persistent Asthma) study, the author noted that males may be more likely to
benefit than females when using inhaled corticosteroids with a median day controlled
in year is 45 (C195%: 23-68; p < 0.01). Most studies found no difference in gender and
age when using corticosteroid therapy for asthma, some studies have found that males
may be more responsive. Probably due to differences in airway morphology or
hormonal changes at different stages of the sexes with respiratory function, different
effects on the effect of inhaled corticosteroids.
4.2.2.2. Body mass index BMI
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The body mass index was not related to the ICS response to GINA or ACT in our
study.

Our study was similar to Nualanong in Thailand asthmatic children. There was
no difference in BMI between controlled group and uncontrolled group follow of
GINA with p = 0.393. Stanley Szefler's study of ICS for 8 weeks in mild asthmatic
children did not show a BMI difference between controlled and uncontrolled asthma
with p = 0.434.

However, most studies show a link between obesity and asthma control status. A
meta-analysis of Sutherland from 10 studies in 1265 asthmatic patients found that in
over weigh and obese patients with a worse response status as represented by FEV1
change, FEV1/FVC is less and the quality of life is lower than for other asthma patients.
Sasaki's research on 3066 Japanese asthmatics, asthma uncontrolled obesity in children
with OR 1.44 (CI95%: 1.05-1.99). Obesity and asthma controlled are closely related
and obesity is a recognized marker associated with severe and difficult to treat asthma
and inadequate response to controlled medications.

Although the prevalence of overweight was reported to increase rapidly in
Vietnamese children, especially in large cities such as Hanoi and Ho Chi Minh City, in
our study, the BMI of patients quite low. Of the 186 patients studied, only 3 patients
were overweight, no obese patients. In 97 patients who were followed for 3 months,
only one patient was overweight with a BMI of 28.5, so there was no difference in
response between the two groups.
4.2.2.3. Exposure to tobacco smoke

In this study, we did not find a difference between the GINA and ACT control
group in patients exposed to tobacco smoke. But if the FEV1 change in response to
FEV1< 7,5% - unresponsive, FEV1 > 7.5% - response to ICS, then asthmatics children,
who were exposed in tobacco non - respond more than 50% vs 27.7% with OR = 2.61,
Cl195%: 1.12-6.09; p = 0.024 (data not shown in the result).

In our study, the number of children exposed to cigarette smoke was quite high,
and we noted that in many cases both parents and grandparents in the family smoke
from 1-2 cigarettes per day to 60 cigarettes per day. It revealed that smokers rarely take
the initiative to avoid other places that often smoke in the house, near the children
living and studying, making children exposed directly to the smoke. Exposure to
cigarette smoke can severe asthma symptoms, decrease respiratory function over time,
and increase mortality from acute hospitalizations. In addition, smoking or exposure to
cigarette smoke reduces the response to inhaled or oral corticosteroid treatment for
asthma.
4.2.2.4. Lung function

We also found a positive correlation between the level of bronchodilator
reversibility with changes in FEV1 after 12 weeks of ICS treatment with r = 0.319 and p
= 0.003. In accordance with Gould's study: high bronchodilator reversibility good ICS
response with 1% increase in bronchial recovery test, change in FEV: after treatment
was 0.48%.
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Thus, with the results of our study, it was found that ICS treatment should be
used in patients with high bronchodilator reversibility patient, who may have better
control despite no clear ICS reduction in the this group.
4.2.2.5. IgE and eosinophils in blood, FENO

Indications of inflammation are used to predict ICS responses such as eosinophils
in blood, sputum, total IgE, exhaled nitric oxide levels, serum cationic proteins.

Some studies related blood eosinophils or IgE with ICS response: Angela Rogers
found that elevated IgE levels were associated with more severe asthma attacks when
using ICS therapy for 4.3 years, meaning is less responsive to ICS. Szefler and
colleagues found that patients with IgE levels > 200 UlI/mL and blood eosinophils >
350G /L responded better to ICS than those assessed with a change in FEV1. Joe Gerald
found that with IgE levels > 350 UI/mL and with acute asthma in 11 months under
beclomethasone therapy with HR 0.16 (CI195%: 0.03-0.92 p <0.05 ), but this same
study found that when the number of days of asthma control was the standard for
assessing corticosteroid response, the authors found IgE > 350 UI / mL with better
control.

In our finding of a single association, IgE levels were inversely associated with
ACT scores after 3 months of treatment r = -0.225; p = 0.039 and blood eosinophil
were inversely related to the level of control via FEV1 change r = - 0.301; p = 0.003.

The results of total serum IgE levels and blood eosinophils related to
corticosteroid response inconsistencies in the same study or in different studies are
probably due to differences in the index for assessing corticosteroid response and also
the sensitivity, specificity of this test is not high.

Unlike total serum IgE, blood eosinophils, FENO indications have more
consistent conclusions in earlier studies and in our study. Higher initial FENO levels
were observed in the GINA and ACT response groups. In addition, at a cut-off of 35
ppb as recommended by the American Thoracic Society for corticosteroid response, we
found that the FENO group > 35 ppb was better controlled under GINA (OR = 1.70
Cl95%: 0.51-5.65 and) and ACT (OR = 2.0, C195%: 0.52-7.60).

Determining the type of asthma prior to treatment is a strategic requirement for
the treatment of asthma in individuals, it is important to identify airway inflammation
that can respond well to corticosteroid therapy. Most studies have shown that in
asthmatic patients with elevated FENO levels respond to corticosteroids. However, the
exact value of FENO predicts the likelihood of corticosteroid inhalation response in
children is still unclear.

4.3. Correlations between polymorphism gene and drug response
4.3.1. Asthma phenotype follow by polymorphism in FCER2 and CRHR1 gene

As mentioned, the classification of asthma into phenotypes is very important in
accessing and treating, but up to now, with the advancement of molecular biology, the
authors also refer to the subgroups. The asthma is determined by the mechanism of
molecular pathology endothelial function (endotype). In particular, immune markers,
asthma genes, and genes involved in drug response are increasingly being considered.
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In the study, 107 patients with FCER2 gene sequencing, rs28364072 was
analyzed homozygous wild type TT were 54.3%, heterozygous TC 36.4% and
homozygous variant CC were 10 patients accounting for 9.3%.

We found that there was no difference between male and female genotypes. The
percentage of allergic patient observed in the highest TT group was 53.6%. However,
when analyzing carefully, we found that the number of patients with allergic and non-
allergic patients was 44/14, 29/10, TT, TC, CC, respectively and 9/1 is the highest CC
genotye. In 10 patients with CC genotype, up to 9 patients had a history of allergy.
Similarly for the rate of children with a family history of allergies and children without
a family history of allergy, the CC, TC and TT genotypes were 8/2, 30/9, 34/24; Group
CC the highest rate. Is there a link between childhood allergy and polymorphism
homozygous variant CC rs28364072 in the FCER2 gene?

The indicator such as fraction exhaled nitric oxide levels FENO in the CC group
was 31.7 ppb compared with 20.7 ppb in TC and 27.0 ppb in TT, blood eosinophils in
the CC genotype higher than the other groups. Total serum IgE levels in the CC
genotype were 1366.6 Ul/mL compared with 546.6 Ul/mL in the TC and 732.2 Ul /
mL in the CC group, CC is higher in the TC and TT groups, suitable to clinical of CC
patients are more susceptible to allergies. In addition, if we compared the total serum
IgE level of the minor allele CC genotype to 1366.6 Ul / mL (min-max: 470.5-2471.0)
and the IgE level of the major allele with genotype TC and TT was 664.1 Ul / mL
(min-max: 14.6-9643.0). This difference was statistically significant with p = 0.022
(not reported in the results). The level of serum IgE in the CC group in our study was
higher suitable to research of the Tantisira’ study. Studies in children using budesonide
treatment showed higher levels of IgE in White children with polymorphism T2206C
correlation with severe acute asthma with OR = 1.85 (95% CI: 1.04-3.26; p = 0.006).
Increases in total serum IgE levels have been reported in studies that have been linked
to an increase in asthma attacks, number of emergency visits or hospitalizations due to
asthma in children.

In 107 patients analyzed for CRHR1, rs242941 polymorphism, homozygous wild
type GG and heterozygous GT accounted for 80.3% and 18.7%, respectively. Only one
patient had a homozygous variant TT. TT genotype was male, 6 years old, skinny with
BMI of 14.3, occasional urticaria with unknown cause, eosinophilia 810 G/L, total
serum IgE 885 Ul/mL, FENO was 47 ppb, patients were measured respiratory function
but not acceptable and repeatable. We did not distinguish the clinical and laboratory
indices in the genotypes at rs242941 on the CRHRL1 gene.

4.3.2. Correlations between polymorphisms of rs242941 in CRHR1 gene and drug
response

CRHR1 encodes for G-protein receptor agonist associated with neuropeptides,
CRHR1 is involved in the production of endogenous corticosteroids and can therefore
be expected to affect exogenous corticosteroids.

In two clinical trials in both adults and children using inhaled corticosteroids for
6 to 8 weeks, the greatest FEV: improvement was observed in the TT genotype of
rs242941. The FEV1 variation in the TT genotype was 13.28 = 3.11% versus the GG
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group of 5.49 £ 1.40% in the Adult Study, in the CAMP study with FEV variation of
17,80 £ 6.77% in the TT genotype compared to 7.57 £ 1.5% in the GG genotype.

However, there are a number of studies that have shown the controversial results:
Mougey et al in 2013 with the study of 65 White asthma patient (LOCCS study) found
a change in FEV1 after 16 weeks of ICS treatment in minor alleles of rs242941 lower
than that of the major allele. Roger and colleagues also found that rs242941, the TT
genotype of CRHR1, was associated with poorly improved lung function (OR = 1.9)
and was not associated with acute asthma attacks (OR = 0, 95) when monitoring for 4
years. In another study that following long-term ICS responses for 20 years, Dijkstra
found no association between CRHR1 polymorphism at rs242941, rs242939,
rs1876828 with improved respiratory function in asthmatic patients.

The difference between these results may be due to different criteria for
evaluating FEV1 changes or study time is different. Probably corticosteroid is
associated with a better change in short-term respiratory function in the minor TT
genotype than in the intermediate and long-term studies.

In our study, only one patient with TT genotype at rs242941 in CRHR1 gene,
rare allele frequency was 10.3%, frequency of TT genotype was 1%. This patient was
in control after a 3-month treatment period and had an ACT score of 21, patient was not
measured respiratory function. Given the small sample size, we did not find a
correlation between CRHR1 polymorphism and GINA response, ACT or FEV1 change.
Hoping for a longer study time with larger sample sizes, we will evaluate the
association of CRHR1 polymorphism with an accurate level of corticosteroid response.
4.3.3. Correlations between polymorphism FCER2 rs28364072 and drug response

FCER2 encoding for CD23 is a low affinity IgE receptor, whereas corticosteroids
reduce the expression of FCER2 and decrease CD23 production. FCER2 gene
rs28364072 (T2206C) is associated with elevated total serum IgE levels, severe asthma
attacks in children despite treatment with ICS.

In 2009, Rogers and Tantisira published on 17 polymorphisms in FCER2 gene in
311 children in CAMP studies that were associated with decreased respiratory function
and increase acute asthma in White patients. CC genotype of rs28364072 (T2206C),
there was a risk of impaired FEV:1 pulmonary function in corticosteroid therapy in
children with p = 0.03 and an increase in asthma symptoms of 1.9 times with p < 0.05
with children have major alleles.

In two cohort studies of PACMAN (n = 336) and BREATH (n = 939) in asthma
children in Netherland in 2001, Koster and colleagues found that rs28364072
correlation with hospitalizations (OR: 1,9, 95% CI: 1.08-3.40) in concordance with the
meta-analysis previously published comprehensive association analysis between
rs28364072 and acute asthma (OR: 2.58, 95%, 95% CI : 1.47 - 3.85, p = 0.0004).
rs28364072 FCER2 gene was also associated with an increased risk of asthma control
based on ACQ asthma control (Questionaire) with OR: 2.64 (95% CI: 1.00 - 6.98) and
involve increasing the dose of ICS with OR: 2.46 (95% CI: 1.38 - 4.39).

Tantisira' study demonstrated that nucleotide T changes to C at rs28364072
located near exon 9 and may thus interfere with expression of FCER2 by altering the
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linkage and will be associated with altered gene expression in the lymphocyte. Gene
expression in homozygotes of CC is significantly lower than that of other genotypes.

Studies on rs28364072 FCER2 gene were not much but the results were quite
consistent. Allele homologous CC at rs28364072 was associated with increased serum
IgE levels both before and after corticosteroid treatment, increased number of asthma
attacks, increased number of admission, increased incidence of asthma control on the
questionnaire, increased ICS dose and poorly improved lung function.

In our study, there were 10 patients with CC genotype at rs28364027 in FCER2
gene, the frequency of minor alleles was 27.6%, and the frequency of homozygous
variant CC was 9.3%. Among 85 patients analyzed for gene and evaluated for response
to ICS for 3 months, 9 patients had homozygous variant CC. In patients with this
genotype, there were 3 patients in one control and 6 patients in well controlled, with no
patients uncontrolled. Therefore, we have not found a correlation between the CC
genotype at rs28364072 in the FCER2 gene with the level of asthma control follow by
GINA. When evaluating asthma control status follow by ACT, the results were similar:
9 CC genotypes were controlled with ACT > 20 after 3 months of ICS treatment.

However, the very important finding that we found when analyzing the
correlation between the homozygous variant CC at rs28364072 in FCER2 gene with
inhaled corticosteroid response was the change in FEV: after 3 months of treatment.
Patients with CC genotype changes in FEV1 after 3 months of treatment were the
lowest at 8.4%, while the TT group had the largest change in FEV: at 27.1%, the
difference was significant with p = 0.044. In addition, FENO levels after 3 months of
ICS treatment of the CC genotype were 23.6 ppb, higher than those of the 15.6 ppb
TC and 14.7 ppb TT groups respectively with p = 0.041.

A assessment of GINA and ACT response are subjective, the lower FEV:
change as well as the higher FENO level after ICS treatment in the minor alleles
group were objective to be indicative of not much reduce inflammation of the
homozygous variant CC and with less improved respiratory function than other
groups treated with ICS.

Our findings are consistent with previous studies worked on the rs28364072
FCER2 gene: higher levels of total serum IgE, less improved FEV: in the
homozygous variant CC.

So far, the pharmacological gene in the clinical practice of asthma is limited
because there are not many alternatives suitable for patients who do not respond to
standard treatment. Early detection of patients not responding to ICS can reduce
asthma mortality by actively initiating drug replacement therapy. However, for
individuals not responding to ICS, substitution therapy with leukotriene inhibitors,
combination with LABA or increased ICS dose is the best alternative? What are the
genetic polymorphisms associated with non-response to drugs that will help in the
selection and development of new drugs in the future?

The rs28364072 in FCER2 gene predicts that patients are more likely to
respond to IgE-mediated treatments. Recently, anti-IgE therapy (Omalizumab) has
been approved as a new anti-inflammatory therapy strategy in asthma. Treatment
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with omalizumab has been shown to improve the outcome of asthma in both
children and adults with severe asthma.

The IgE receptors play an important role in regulating IgE response in asthma.
Increased IgE levels are associated with severe asthma. IgE-resistant therapy leads
to the incorporation of IgE-free with drugs into 1gG-IgE complexes that cannot bind
to IgE receptors. Thus reducing the level of IgE leads to asthma-related symptoms.
However, this treatment is expensive and difficult-to-manage (need regular
injections), and IgE therapy may be associated with late anaphylaxis. Recent studies
have shown that the effectiveness of anti-IgE therapy is variable, although this
therapy improves control of asthma and quality of life. The results of this study,
together with the above studies, may be hypothesized that anti-IgE therapy is more
effective in patients with polymorphism  rs28364072 in FCER2. However, to
demonstrate this effect, the hypothesis should be analyzed on large randomized
controlled trials and to test the efficacy and safety of omalizumab. If such analyzes
were performed and found to support the hypothesis, there would be a need to
undertake studies to find out whether IgE resistance could be personalized with
patients with genotype change.

In addition, new therapy such as Lumiliximad is the CD23 monoclonal
antibody that effects the cyclic reduction of IgE studied in patients with asthma or
peptide-based IgE antibody-associated antibody production. The specific IgE may
be useful in asthma patients with the CC genotype at rs28364072 in FCER2 gene.

The limitation of the thesis is the study worked on a small sample size (not
enough to find the relevance of the CRHR1 mutation to the drug), short follow-up
time (3 months) that was not enough to assess acute asthma attacks or the number of
times hospitalization (need many years), the patient's laboratory has not been fully
(respiratory function, FENO, ...). We have tried to use only one corticosteroid in the
course of treatment to avoid the quality of the drug, excipient, dosage form ... or
exclude patients who do not well adhere to treatment, drug is not enough dosage to
find out what factors relate to the patient's medication response. It is the first study
of the genes involved in corticosteroid response in asthma conducted in Vietnam, in
addition to some clinical features, we found that genetic factors were associated with
drug response.

CONCLUSION

The study of 186 patients with asthma over 5 years of age, we have following
conclusions:
1. Asthma phenotype
- Asthma phenotype in children is mainly in the direction of Th2: children with a
history of allergy, allergic indications such as positive skin prick test,
hypereosinophils in blood, increased total serum IgE and elevated fraction exhaled
nitric oxide.



24

2. The correlations between clinical, laboratory features and inhaled
corticosteroid responsiveness

- After 3 months of treatment with inhaled corticosteroid, the patient showed a
good response to treatment confirming by increased ACT score, improved lung
function, and decreased inflammation biomarker FENO.

- There is no correlations between age, gender, body mass index, allergic status,
cigarette smoke exposure, FEV1, IgE, blood eosinophils, and inhaled corticosteroid
response of the patient.

- Children with higher degree of baseline bronchodilator reversibility demonstrated
a better improve of FEV: with ICS treatment. Children with higher blood
eosinophils and total serum IgE levels are less likely to improve FEV: and ACT
scores with ICS treatment.

- Patients with FENO higher than 35 ppb respond better to ICS.

3. Study the correlations between FCER2 gene, CRHR1 gene and level of
corticosteroid response

- Among 107 patients analyzed for FCER2 and CRHRL1 gene, there are 9.3% of
patients had the homozygous variant CC at rs28364072 in FCER2 gene and 1% on
the homozygous variant TT genotype at rs242941 in CRHR1 gene.

- Children with homozygous variant CC rs28364072 in FCER2 gene has tendency
more allergic symptoms. Interestingly, total serum IgE levels of studied group with
homozygous variant CC are higher than one with heterozygous TC and homozygous
wild type TT (p = 0,022).

- The correlation between rs28364072 homozygous minor CC in FCER2 gene and
rs242941 homozygous minor TT in CRHR1 gene with asthma control level
according to GINA and ACT is not established.

- Children with homozygous variant CC rs28364072 in FCER2 gene is poor ICS
responsiveness compare to homozygous wild type TT and heterozygous TC defined by
the change in FEV1 (p = 0,044) and fraction exhaled nitric oxide FENO (p = 0,041).

RECOMMENDATION

Inhaled corticosteroid therapy should be selected for asthma prevention in
children with asthma who are allergic response with Th2.
For resistant asthmatic patients, consider to analysis the rs28364072 in FCER2
for selecting the appropriate treatment.
It is important to develop the research on genetic factors in children with asthma
to personalize the target treatment strategy.



