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DANH MUC CAC CHU', KI HIEU VIET TAT

Ky higu Tén diy di
bp base pair
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NS Non-structural protein
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PA Polymerase acidic protein

PB1 Polymerase basic protein 1

PB2 Polymerase basic protein 2
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(-) ssSRNA
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Revertranscription Polymerase Chain Reaction
Ribonucleic acid
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Negative single-strand Ribonucleic Acid
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MO PAU
1. Tinh cép thiét va thyc tién cha dé tai

Virus ciim A thudc ho Orthomyxoviridae, gém nhiéu phan type
virus luu hanh ¢ chim hoang d&, c6 kha nang bién ddi xam nhidm,
lay truyén sang ngudi va nhiéu loai dong vat, nguyén nhan gay ra cac
dai dich cim A & nguoi trong lich sur.

Céc gen PB2, PB1 va PA ma hoa tong hop 03 protein PB2, PB1
va PA polymerase, dudi don vi cau tao phtic hop enzym polymerase,
c6 vai trd quan trong quyét dinh kha ning thich nghi nhén 1én cua
virus & co thé céc loai vat chu. Ngoai ra, gen PB1 con chtra 02 khung
doc mé gen PB1-F2 va PB1-N40 ma hoa tong hop cac protein twong
rng, tham gia biéu hién doc e cua virus cim A & co thé nhidm.

Tir nam 2003 dén nay, virus cam A/H5N1 thé doc lyc cao nguyén
nhan gay ra dich cim A/H5N1 nguy hai ¢ gia cAm va xam nhiém gay
bénh cum nang cé ti 1€ tir vong cao ¢ ngudi (khoang 60%). Trong do,
Viét Nam 1a quéc gia c6 dich cam gia cam A/H5N1 buing phét vao
nam 2003 va lién tyc tai bung phat nhiéu dot dich ¢ gia cam hang
nam tai cac dia phuong, voi 63 ngudi tir vong trong téng s6 125
ngudi duge xac dinh nhidm virus cim A/H5N1 cho dén nay. Céc
chung virus cim A/H5N1 clade 1, 2 va 7 thugc 03 genotye Z, V va
G, la cac nhom virus luu hanh phé bién gay dich cim A/H5N1 ¢ gia
cam va xam nhidm gay bénh trén nguoi, tai Viét Nam va nhiéu qudc
gia trén thé gisi tir nam 2003 dén nay. Gan ddy, nhém virus clade 1.1
va dac biét Ia nhdm virus clade 2.3.2.1 hinh thanh nim 2009, c6 su
thay d6i lon vé khang nguyén H5, doc luc cao & gia cam so vai cac



virus luu hanh trude d6, 1am cho van dé phong chéng dich cam
AJH5NL1 tré nén phirc tap hon.

Sy bién doi cua cac gen PB2, PB1 va PA polymerase 1a co s&
gilp virus cim A/H5N1 thich nghi nhan 1én trong té bao cam thy,
yéu t6 quyét dinh sy lay truyén d& dang giita nguoi v6i ngudi va gia
tang doc hec cua virus & co thé nguoi. Pay 1a mot trong cac van dé
dugc quan tdm nghién ciu giam sét & virus cim A/H5N1 gay bénh
dich & gia cam va xam nhiém gay bénh trén ngudi hién nay. Dir liéu
di truyén cua cac gen PB2, PBI va PA 1a co sé khoa hoc gop phan
du bao som dich t& hoc & mirc d6 phan tir, nghién ctru phat trién
vaccine tai t6 hop va sir dung vaccine phong chong cim A/H5N1
cho ngudi va gia cam.

2. Muc tiéu nghién ciru cia dé tai

- Nghién ctu sy bién déi dac tinh di truyén cac gen PB2, PB1 va
PA polymerase, ciia mot s6 bién chung virus cim A/H5N1 dwong
nhiém tai Viét Nam, so sanh su tuong ddng vé nucleotide va amino
acid voi cac chung virus A/H5N1 trén thé gidi.

- Tim hiéu nguon géc pha hé cac gen néi trén cua cac bién chang
virus cim A/H5N1 trong nghién ciru vai cac chang A/H5N1 thé gidi.

3. Pham vi nghién ctru ciia dé tai

Cac gen PB2, PB1 va PA polymerase trong hé gen cua 6 bién
chang virus cim A/H5N1 thuéc 3 clade 1.1, 2.3.2.1 va 2.3.4.3, thu
nhan tir 6 mau bénh pham twong Gng liy & gia cam bénh tai Viét
Nam cac nam 2007 — 2011.



4. B6 cuc cia luan an

Luan &n gdom 116 trang. Pat van dé: 2 trang, Chuong 1 - Tong
quan tai liéu: 30 trang, Chuong 2 - Déi tugng va phuong phap: 20
trang, Chuong 3 - Két qua nghién ctu: 35 trang, Chuong 4 - Ban
luan: 26 trang, Két luan: 2 trang, Kién nghi: 1 trang. Danh muyc céc
cong trinh d4 cong bé 1 trang, tai liéu tham khao 13 trang va phu luc
39 trang. Luan &n co6 29 bang, 26 hinh, sir dung 118 tai li¢u (14 tai
liéu tiéng Viét, 104 tai liéu tiéng Anh) va 8 trang web tham khao.



Chuong 1. TONG QUAN
1.1. PAC PIEM SINH HOC CUA VIRUS CUM A
1.1.1. C4u tao chung cua virus cim A
1.1.2. Bic diém cu tao hé gen cua virus cim A

1.1.3. C4u tao va chtrc ning cua cac phan doan RNA hé gen virus
cum A

1.1.4. Piac diém cAu tao va chirc ning ctia cac gen PB2, PB1 va PA
1.1.5. Phuc hgp enzym polymerase cua virus cim A
1.1.6. Bic tinh bién doi di truyén cac gen va hé gen virus cim A

1.2. DAI DICH CUM A VA BAC BIEM BIEN BOI CAC GEN
PB2, PB1 VA PA CUA VIRUS CUM A GAY PAI DICH
CUM O NGUOI

1.2.1. Cac dai dich cim A & nguoi trong lich sur

1.2.2. Bic diém bién d6i cac gen PB2, PB1 va PA cua virus cim
A gdy dai dich cim & nguoi

1.3. PAC PIEM DICH TE VA SINH HOC VIRUS CUM
A/H5N1

1.3.1. Bac diém dich té virus cim A/H5N1
1.3.2. Bac diém sinh hoc cua virus cim A/H5N1

1.4. NGHIEN CUU BIEN BOI CAC GEN PB2, PB1, PA LIEN



QUAN BOC LUC VA LAY TRUYEN O NGUOI CUA
VIRUS CUM A/H5N1

1.4.1. Trén thé gioi

1.4.2. Tai Viét Nam



Chuong 2. POI TUQNG
VA PHUONG PHAP NGHIEN CUU
2.1.DPOI TUQNG, VAT LIEU VA TRANG THIET BI
2.1.1. Béi twong va vat lidu nghién cau

* Poi tirong nghién cizu: gom cac gen PB2, PB1 va PA trong hé
gen cua 06 bién ching virus cam A/H5N1, dai dién cho 03 clade
gen H5 2.3.4.3,2.3.2.1 va 1.1, luu hanh gay bénh dich phd bién &
tai Viét Nam tir nam 2007 — 2011.

*Vat ligu nghién cuu:

+ Trong nghién ctru str dung 6 mau bénh pham lay tir gia cam
chét bénh (ga, vit) trong cac vu dich cim A/H5N1, xay ra & mot sb
dia phuong tai Viét Nam cac nam 2007- 2011.

- S4u mau bénh pham trén déu c6 chira cac chung virus cim
A/H5NI twong tng, dua trén két qua giai trinh ty, xac dinh clade gen
HS5 va N1, dugc cdng bé trong nghién ciru ciia Nguyén Thi Bich Nga
va Lé Thanh Hoa (2012).

- C4c miu bénh pham va chang virus cim A/H5N1 c6 trong bénh
pham, dugc ki hiéu tén viét tit sir dung trong nghién ciru va theo qui
dinh danh phép quéc té (Bang 2.1).

Bang 2.1. Danh séch 6 bién chiing virus cim A/H5N1 trong nghién ciu

SO Ki HIEU TEN CHUNG VIRUS THEO ;VSAN,I\‘ CLADE
TT  MAU/CHUNG VIRUS DANH PHAP QUOC TE LAP Hs




01. DkQT801-2011 A/Duck/VietNam/QT801/2011(H5N1) 2011 2321
02. DkQT802-2011 A/Duck/VietNam/QT801/2011(H5N1) 2011 2321
03.  DKTG926-2009 A/Duck/VietNam/T G926/2009(H5N1) 2009 11
04. CkDT382-2008 A/Chicken/VietNam/DT382/2008(H5N1) 2008 11
05. DKNAT72-2007 A/Duck/VietNam/NA72/2007(H5N1) 2007 2343
06. DKNA114-2007 A/Duck/VietNam/NA114/2007(H5N 1) 2007 2343

Ghi cha: Dk (Duck): Vit, Ck (Chicken): Ga, QT: Quang Tri, TG: Tién Giang, DT: Bdng
Théap, NA: Nghé An, Clade H5: phan loai virus theo clade gen khang nguyén H5.

+ C4c gen PB2, PB1 va PA cua 06 bién chang virus cam A/H5N1
nghién ciru, sau thu nhan dugc so sanh phan tich bién déi dic tinh di
truyén véi cac gen tuong ng cia 25 chang tham chiéu dai dién 04
nhém virus cim A/H5N1 clade 1, 1.1, 2.3.4.3 va 2.3.2.1 cua Viét
Nam va mot s6 quéc gia trén thé gioi tir 2007 — 2012.

+ Trinh tu cac gen PB2, PB1 va PA cua cac chang virus dai dién
tham chiéu, duoc thu thap tir co s& dir liéu cia Ngan hang gen, ¢6
clade H5 va genotype xac dinh theo két qua nghién ctru trude déy tir
c4c tai liéu tham khao d& cong bd.

2.1.2. Dung cy, trang thiét bj
2.1.3. C4c bo kit sinh pham sir dung trong nghién ctu

Trong nghién ciu sir dung cac bo kit sinh pham str dung trong ki
thuat sinh hoc phén ti, cua cac hang: QIAGEN (My), Fermentas (My),
Bioneer (Han Quéc), Invitrogen (Nhat Ban), c6 uy tin trén thé gioi.

2.1.4. Méi truong st dung trong dong héa
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2.1.5. CAc héa chit sir dung trong dién di trén thach agarose
2.2. PHUONG PHAP NGHIEN CUU

Qui trinh nghién ctru cac gen PB2, PB1 va PA polymerase ctia
virus cim A/H5N1 dugc trinh bay ¢ hinh 2.1.

2.2.1. Ki thuat tach chiét ribonucleic acid téng s6
St dung bo kit QlAamp Viral RNA Mini Kit (QIAGEN).
2.2.2. Thiét ké cac trinh ty mdi nucleotide st dung trong nghién ciru

- Trinh ty nucleotide cac mdi trong nghién ciru dwoc thu nhan
bang chuong trinh thiét ké mdi MacVector8.2, va ddi chiéu véi
chuong trinh “Primer design” c6 trong Ngan hang gen
(http://www.ncbi.nlm.nih.gov/Primer.cgi).

- CAc trinh ty mdi str dung trong nghién ctu sau thiét ké, duoc
téng hop bai Phong thi nghiém cua Céng ty Bioneer (Han Qudc).
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TACH CHIET RNA TONG SO VA CHUYEN DOI THANH ¢DNA HE GEN VIRUS
TU CAC MAU BENH PHAM
(SUDUNG CAC MOI THIET KE CHUYEN c¢DNA RANDOM HEXAME VA 468F)

¥

THU'C HIEN Ki THUAT PCR THU NHAN
DNA CAC PHAN DPOAN GEN PB2,PB1 VA PA
(SUDUNG CAC CAP MOI THIET KE PAC HIEU CHO THU NHAN MOI PHAN POAN GEN)

DONG HOA VA THU NHAN PLASMID TAI TO HQP
DNA CUA CAC PHAN DOAN GEN PB2, PB1 VA PA

¥

GIAI TRINH TU DNA CAC PHAN POAN GEN PB2, PB1 VA PA TU PLASMID TAI TO HQP
(THU NHAN CHUOI THO THANH PHAN VA TRINH TU NUCLEOTIDE)

¥

XU LI VA THU NHAN TRINH TU NUCLEOTIDE CAC PHAN POAN GEN PB2,PB1 VA PA
(SUDUNG CAC CHUONG TRINH TIN — SINH HOC THU NHAN TRINH TU NUCLEOTIDE VA AMINO ACID PUQC MA HOA)

¥

SO SANH, PHAN TiCH PAC TiNH DI TRUYEN VA XAC DPINH PHA HE NGUON GOC
CAC PHAN POAN GEN PB2, PB1 VA PA
(SUDUNG CAC CHUONG TRINH TIN - SINH HOC GENEDOC 2.5 VA MEGA 4.1)

Hinh 2.1. So d6 qui trinh tong quat nghién cau cac gen PB2, PB1 va
PA polymerase cua virus cim A/H5N1

2.2.3. Ki thuat RT-PCR

- Chuyén RNA hé gen virus thanh cDNA bang mdi 468F va moi
hexamer, st dung b kit Maxima™ Universal First Strand cDNA

Synthesis Kit (Fermentas),

- PCR thu nhan DNA céc gen PB2, PB1 va PA tir khuén cDNA
VGi cac cap mdi dac hiéu, bang bo kit PCR Master Mix 2X (Fermentas).

2.2.4. Tinh sach DNA san pham ciia RT-PCR/PCR

Tinh sach DNA san phim RT-PCR/PCR béng bo kit AccuPrep®
Gel purification Kit (Bioneer).
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2.2.5. Ki thuat dién di nucleic acid trén gel
2.2.6. Ki thuat dong héa DNA

DNA céc gen PB2, PB1 va PA sau khi tinh sach dugc dong hoa
vao vector PCR2.1-TOPO, bang b kit TA cloning® Kit (Invitrogen).

2.2.7. Giai trinh ty DNA ctia gen va hé gen

DNA trong plasmid tai to hop duoc giai trinh tu trén may tu
dong, st dung bo kit Big Dye Terminator v3.1 Cycle Sequencing Kit
(Applied Biosystems)

2.2.8. Xt li, thu nhan trinh ty nucleotide va amino acid cua cac
gen nghién ctu

Céc trinh tu nucleotide thu nhan sau giai trinh ty, dwoc xir ly bang
chuong trinh SeqEd v1.03 va hé chuong trinh MacVector 8.2
(Accelrys Inc.) trén may tinh Macintosh.

Phan tich, so sanh vé thanh phan nucleotide va amino acid bang
chuong trinh GENEDOC 2.5, phan tich méi quan hé pha hé bang
chuong trinh MEGA4.1 trén may tinh c& nhan (Personal computer).

2.3. VAN PE PAO PUC TRONG NGHIEN CUU
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Chuong 3. KET QUA NGHIEN CUU

3.1. Két qua thu nhan trinh tw nucleotide c4c gen PB2, PB1 va
PA polymerase, ciia 6 bién chiing virus ciim A/H5N1
trong nghién caru

Sau cac budc tach chiét RNA tong sd, chuyén d6i RNA thanh
cDNA, PCR, giai trinh ty, xir Iy va ddi chiéu cac trinh tu nucleotide
luu trir trong Ngan hang gen, chung t6i dd thu nhan duoc trinh tu
nucleotide cua cac gen can nghién ciu.

Két qua cho thay:

- Céc gen PB2, PB1 va PA polymerase ctia 6 bién chung virus cim
A/H5N1 trong nghién ctru, déu cé chira s6 lwong nucleotide lan luot 13:
2.280, 2.274 va 2.151 nucleotide. Cac gen trén lan lwot mé hda cho céc
protein trong tng chira: 759, 757 va 716 amino acid theo thir tu.

- Gen PB1 cua 6 bién chang virus cim A/H5N1 trong nghién ctu,
déu c6 chira khung doc mg PB1-F2 (gom 273 nucleotide, ma héa 90
amino acid) va khung doc mé gen PB1-N40 (gém 757 nucleotide,
ma hda 718 amino acid).

- Trinh ty nucleotide cac gen PB2, PB1 va PA thu nhan sau giai
trinh tu, déu co ty 1& twong ddng tir 97% - 99% véi mic do so sanh
96% - 100%, S0 vai trinh tu cac gen twong rng cta virus cum
A/H5NT1 luu trix trong Ngan hang gen.

3.2. Két qua so sanh thanh phan nucleotide va amino acid céc
gen PB2, PB1 va PA ciia 6 bién chiing virus ciim A/H5N1
nghién ciru véi cac chiing cia thé giéi
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Trinh tu nucleotide va amino acid cac gen PB2, PB1 va PA cua 6
bién chang virus cim A/H5N1 nghién ciru, dugc so sanh véi trinh ty
tuwong tng cta 19 ching virus dai dién 4 nhom virus clade 2.3.2.1,
2.3.4.3,1vall.

3.2.1. Két qua so sanh thanh phan nucleotide va amino acid gen PB2
3.2.1.1. Két qua so sanh thanh phan nucleotide va amino acid

- Trinh ty gen PB2 ciia 6 bién chang virus cam A/HSN1 nghién
cuu, ¢6 s6 lugng nucleotide va amino acid dugc mé hoa dung bang
trinh tu gen nay, cua 19 chung dai dién trong 4 nhdm virus so sanh,
lan Iuot 1a 2.280 nucleotide va 759 amino acid.

- Bén canh nhiéu vj tri sai khac don 1¢, ¢6 t6i 110 vi tri sai khac
vé nucleotide trong trinh tu gen PB2 cuia 6 bién chung virus nghién
ctru va 19 chung dai dién, twong ddi tap trung theo 4 nhém virus lya
chon so sanh. Tuy nhién, chi c6 18/110 vj tri sai khac nucleotide ké
trén dan dén thay doi amino acid trong protein PB2 suy dién.

- S4u bién chang virus cim A/H5N1 nghién ciru ciing véi cac
ching phan I4p tir gia cam bénh ¢ ca 4 nhom virus so sanh, déu c6
protein PB2 bao ton glutamic acid tai vi tri 627 (E627) va aspartat
acid vi tri 701 (D701).

- bac biét, trinh ty gen PB2 cua 7 chuang virus phan 1ap tir nguoi
bénh trong 2 nhom virus clade 1 va 2.3.4.3, ¢6 sai khac nucleotide tai
vi tri 1897 (A«—C) dan dén thay d6i amino acid tir glutamic acid
thanh lysin ¢ vi tri 627 (E627K) trong protein PB2, so vai trinh ty
tuong (ng cua virus A/H5N1 phan lap tir gia cam bénh.
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3.2.1.2. Két qua so sanh ty I¢ firong dong (%) vé thanh phan
nucleotide va amino acid

- Ty lé twong dong (%) vé thanh phan nucleotide va amino acid
gen PB2 giita 25 chung virus cam A/H5N1 so sanh, dat lan luot Ia
929 — 99% va 96% — 100% (Bang 3.1).

- Ty 1& nay cua gen PB2 giita 6 bién chung virus nghién ciru va
c&c chung phan lap tai Viét Nam, so véi cac chung phéan lap ¢ Trung
Qudc, Campuchia, Lao va Thai Lan trong ciing nhém clade, lan huot
dat 96% — 99% va 98% — 100% (Bang 3.1).
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Bang 3.1. Ty Ié twong ddng (%) thanh phan nucleotide va amino acid gen PB2

56 THU CLADE 2.3.2.1 CLADE 2.3.4.3 CLADE 1 CLADE 1.1

v 1 2 3 4 5 6 7 8 9 10 11 12 13 14 |15 16 17 18 19 20 | 21 22 23 24 25

1 99 98 98 98 96 96 96 9% 9% 96 96 95 96 | 95 95 95 94 94 94|93 93 93 93 92

2 99 98 98 98 96 96 95 95 9 95 95 95 95 | 95 95 94 94 94 94|93 93 93 93 92

- 3 99 99 98 99 96 97 96 9% 96 96 96 96 96 | 95 95 95 94 94 94|93 93 93 93 93
N

E: 4 99 98 99 98 96 96 96 9% 96 96 96 95 96 | 95 95 94 94 94 94|93 93 93 93 92

% 5 9 99 99 99 97 97 96 9% 96 96 96 96 96 | 95 95 95 95 9 95|93 94 93 93 93

6 98 98 98 98 98 99 96 9% 96 96 96 96 96 | 95 95 95 95 9 95|93 93 93 93 93

7 98 98 99 98 99 98 97 97 97 97 97 97 97 | 95 95 95 95 95 95| 94 94 93 94 93

8 98 98 98 98 98 98 98 9 99 99 99 98 99 | 96 96 96 9% 9% 96 | 9% 95 95 95 95

9 98 98 98 98 98 98 98 | 100 9 99 99 98 99 [ 96 96 96 9% 9% 96 | 9% 95 95 95 95

3 10 [ 98 97 98 98 98 97 98 99 99 9 99 99 99 | 96 96 96 9% 96 96 | 9% 95 95 95 94

% 11 [ 98 98 98 98 98 98 98 99 99 99 9 98 99 | 96 96 96 9% 96 96 | 9% 95 95 95 94

6‘ 12 | 98 97 98 98 98 97 98 99 99 98 99 98 99 | 96 96 96 9% 96 96 | 9% 95 94 95 94

13 [ 98 98 98 98 98 98 98 99 9 99 99 98 98 | 96 96 96 9% 96 96 | 9% 95 94 95 94
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14 | 98 98 98 98 98 98 98 99 9 99 99 99 99 9% 96 96 9% 96 96 | 9% 95 95 95 94
15 |97 97 98 97 98 97 98 98 98 98 98 98 98 98 99 98 98 98 98|97 97 97 97 97
16 |97 97 98 98 98 97 98 98 98 98 98 98 98 98 | 99 99 98 99 98 |97 97 97 97 96
— 17 |97 97 98 97 98 97 98 98 98 98 98 98 98 98 | 99 99 99 98 98 | 9% 97 96 97 96
w
% 8 |97 97 98 97 98 97 98 98 98 98 98 98 98 98 |99 99 100 98 98| 9% 97 96 96 96
O
9 (97 97 97 97 97 97 97 98 98 98 98 97 98 98 | 99 99 99 99 98 [ 96 97 96 97 96
20197 97 97 97 97 97 97 98 98 98 98 97 98 98 |99 99 99 99 98 9% 97 96 96 96
21 | 96 96 96 96 96 96 96 97 97 9% 96 96 97 97 | 98 98 98 98 97 97 98 98 98 98
22 | 9% 96 96 9% 96 96 96 97 97 9% 96 96 97 97 | 98 98 98 98 97 97 | 98 98 98 98
—
EJ. 23 19 9 97 97 97 96 97 97 97 97 97 97 97 97 | 98 98 98 98 98 98 | 99 99 98 99
é 24 19 96 96 96 97 96 97 97 97 96 97 96 97 97 | 98 98 98 98 97 97 | 98 98 99 98
2519 96 96 9% 97 96 97 97 97 9% 97 96 97 97 | 98 98 98 98 97 97 | 98 98 99 99

Ghi chi: So6 liéu trén trén dudng chéo la ty I¢ twong dong (%) thanh phan nucleotide va dudi duong chéo la ty ¢ twong dong (%) thanh phan amino acid. So6 thu tu tir 1 dén

25 ki hiéu cac chung virus so sanh trong nghién ceru. 1: DkQT802-2011; 2: DkQT801-2011; 3: A/Dk/VN/LBM140/2012; 4: AMDK/VN/LBM113/2012;

5: A/Hubei/1/2010; 6: A/GCG/QH/1/2009; 7: A'BHG/MN/X53/2009; 8: DKNA72-2007; 9: DkNA114-2007; 10: A/VN/UT31203A/2007;

11: A/VN/UT3124411/2007; 12: A/VN/UT3139411/2008; 13: A/VN/UT3141311/2008; 14: A/IMDK/VN/56/2007; 15: A/Ck/VN/NCVD10/2007;

16: A/VN/UT3028/2003; 17: A/VN/1203/2004; 18: A/VN/UT3040/2004; 19: A/TH/2(SP-3)/2005; 20: A/TH/676/2005; 21: CKDT382-2008; 22: DKTG926-2009;
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23: AIMDK/VN/OIE/559/2011; 24: AIKH/U0417030/2010; 25: A/KH/V0417301/2011. Sb thtr tu cua 06 chang virus cm A/H5N1 trong nghién ciru duoc in dam.
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3.2.2. Két qua so sanh thanh phan nucleotide va amino acid gen PB1
3.2.2.1. Két qua so sanh thanh phan nucleotide va amino acid

- Trinh ty gen PB1 cuia 6 bién chang virus cim A/HSN1 nghién
ctu, ¢6 s6 lugng nucleotide va amino acid dugc mé hoa dung bang
trinh tu gen nay, cua 19 chung dai dién trong 4 nhdm virus so sanh,
lan Iuot 1a 2.274 nucleotide va 757 amino acid.

- Bén canh nhiéu vj tri sai khac don 1¢, c6 98 vi tri sai khac vé
nucleotide trong trinh ty gen PB1 cua 6 bién chiing virus nghién ciru
va 19 chang dai dién, twong déi tap trung theo 4 nhoém virus lya chon
so sanh. Tuy nhién, chi c6 6/110 vi tri sai khac nucleotide ké trén dan
dén thay dbi amino acid trong protein PB1 suy dién.

3.2.2.2. Két qua so sanh ty I¢ aong dong nucleotide va amino acid

- Ty Ié twong ddng vé thanh phan nucleotide va amino acid gen
PB1 giita 25 ching virus cam A/H5N1 so sanh, dat lan luot 1a 94% —
99% va 98% — 100%.

- Ty 1& nay cua gen PB1 giira 6 bién chung virus cim A/H5N1
nghién ctru va cac chung phan lap tai Viét Nam, so vai cac chung virus
cim A/H5N1 phan Iap & Trung Quéc, Campuchia, Lao va Thai Lan
trong cting nhém clade, lan luot dat 96% — 99% va 98% — 100%.

3.2.2.2. Két qua so sanh thanh phan nucleotide va amino acid gen
PB1-F2
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- Trinh ty gen PB1-F2 cua 6 6 bién chung virus cam A/H5N1
nghién ciru, déu chira 273 nucleotide bang vai trinh ty twong tng cua
19 chang dai dién 4 nhom virus so sanh.

- C6 12 vi tri sai khac nucleotide trong trinh tu gen PB1-F2, dan
dén thay ddi amino acid trong protein PB1-F2, mang tinh chét tap
trung gitra 4 nhdm virus (Hinh 3.1).
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* 20 * 40 * 60 - * 80 *
DkQT802-2011 : MEQGQGTPWTQSTEHTNIQKRGSGQQTQRPEHPNSTRLMDHYLK I TSPVGMHKQIVYWKQWLSLKSPTQGSLKTHVLKRWKLFNKQEWTN- = 90
DkQT801-2011 : ...... D VR G e e SINL.E...IR............... -89 I
A-DK-WN-LBML4 = L. i Recemmnnnns ] A T 1 -:9 &
A=MDK=UN=LBML = ... Loooomonmiieeie e ] TR 1 - 190 w
A-HUDEI-1-201 I L.l ] =T 1 S -:19 <
A-GCG-QH-1-20 : Mee e ] S 1 D 1.-:9 o
A-BHG-MN-X53- : Me e NL...... IRo............ 1.- : 9
DKNA72-2007 M ] S IR....... S..... I-: 9%
DkNA114-2007 : Mee e ] S IR.S..... S..... 1-:90 I
A-UN-UT31203A : Me e ] S IR....... S..... 1.-:90 «
A-VN-UT312441 : Mo NL...... IR..(-DS.....1.- 1 89
A-UN-UT313941 : Mee oo ] R IR....L..Sa...l.- - 90 2
A-UN-UT314131 : Mee e ] S IR....... S..... 1.-:9 3
A-MDK-VN-56-2 : Moo eeeeaeeaeee. .. NL...... IR....... S..... 1.- : 9
A-CK-VN-NCVD- : M N[ R .. I.-:90
A-UN-UT3028-2 : Mee e ] S Receeiieannns .- :90 —
A-UN-1203-200 : Mooo oo ] A Recieeieeennns 1.-:90 &
A-UN-UT3040-2 : Mee e ] R 1 T 1.-:90 <
A-TH-2(SP-33) : Mee e ] A ReeaQuunnnnnn. 1.-:9 ©
A-TH-676-2005 : Mo e NE....... R.-aQuennnn... 1.- : 9
CKkDT382-2008 M e -9
DKTG928-2009  : Mee e e - 190
A-MDK-VN-OIE- : MocAl T S-:89 g
A-KH-U0417030 : Mee e N - b =190 F
A-KH-V0417301 : Mee e e -9 ©

Hinh 3.1. Céc vi tri thay d6i amino acid trong protein PB1-F2 cua 25 chang virus cim A/H5N1 so sanh
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Ghi cha: Ky hiéu 6 bién chung virus cim A/H5N1 nghién ciru dugc in ddm trén nén sim mau; C4c chit cai trong trinh ty dich so sanh 1a ky hiéu
amino acid theo qui dinh quoc té; Vi tri xuat hién ma keét thac “STOP” trong trinh tu protein PB1-F2 dugc khoanh tron; Vi tri thay d6i amino acid
N66S trong trinh ty protein PB1-F2 dugc dong khung doc.
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- Trinh ty protein PB1-F2 cua bién chung virus A/H5N1 nghién ctu
DkQT801-2011 clade 2.3.2.1, xuét hién dot bién hinh thanh ma “STOP” tai
vi tri codon thar 10, do d6 chi c6 chira 9 amino acid. Tuong tu, 2 chung
virus A/VN/UT3124411/2007 clade 2.3.4.3 va A/IMDk/VN/OIE/559/2011
clade 1.1, ciing chi chtra 79 va 25 amino acid lan luot theo thir ty (Hinh
3.1).

- Pic biét, ¢6 sy thay doi amino acid tir arginin (N) thanh serin (S) tai vi
tri 66 (N66S) trong protein PB1-F2, cua bién chung virus DkQT802-2011
clade 2.3.2.1 va 2 bién ching virus CkDT382-2008 va DKTG926-2009
clade 1.1 trong nghién ctru, so véi cdc chang virus so sanh (Hinh 3.1).

- Trinh tu protein PB1-F2 cua 2 bién chung virus DkNA72-2007 va
DkNA114-2007 clade 2.3.4.3, chira day du 90 amino acid va bao ton
arginin tai vi tri 66 (N66) (Hinh 3.1).

3.2.2.2. Két qud xdc dinh khung doc mé gen PB1-N40

Séu bién chiing virus cim A/H5N1 nghién ctiu va 19 ching dai dién
trong 4 nhém virus so sanh, déu c6 chira khung doc mé gen PB1-N40 long
trong khung doc ctua gen PB1.

Khung doc m& gen PB1-N40 dugc gigi han tir ma khoi dau ATG tai vi
tri nucleotide 118 — 120 va ma két thiic KTAG & cudi trinh ty khung doc mé
cua gen PB1. Nhu vay, gen PB1-N40 chira 2.157 nucleotide md hoa cho
protein PB1-N40 gém 718 amino acid, thiéu hut 39 amino acid vang dau N-
tan so véi protein PB1.

3.2.2. Két qua so sénh thanh phan nucleotide va amino acid gen PA

3.2.2.1. Két qua so sanh thanh phan nucleotide va amino acid
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- Trinh tu gen PA cta 6 bién chang virus cim A/H5N1 nghién ciu, c6
s6 luong nucleotide va amino acid duoc mé hda dung bang trinh tu gen nay
cua 19 ching dai dién trong 4 nhom virus so sanh, lan luot 1a 2.251
nucleotide va 716 amino acid.

- Bén canh nhiéu vj tri sai khac don 1¢, c0 téi 166 vi tri sai khac vé
nucleotide trong trinh ty gen PA cua 6 bién chung virus nghién ctru va 19
ching dai dién, twong ddi tap trung theo 4 nhém virus lya chon so sanh.
Tuy nhién, chi c6 21/166 vi tri sai khac nucleotide ké trén din dén thay doi
amino acid trong protein PA suy dién.

3.2.2.2. Két qua so sanh ty I¢ arong dong nucleotide va amino acid

- Ty 1& trong ddng vé thanh phan nucleotide va amino acid gen PA giira
25 ching virus cam A/H5N1 so sanh, dat lan luot 1a 90% — 99% va 95% —
100%.

- Ty 1& nay cua gen PA giita 6 bién chung virus cim A/H5N1 nghién
cau va cac chung phan lap tai Viét Nam, so véi cac chung A/H5N1 phan
lap & Trung Quédc, Campuchia, Lao va Thai Lan trong cting nhom clade, 1an
lugt dat 93% — 99% vé nucleotide va 96% — 100% vé amio acid.

3.3. Két qua xac dinh nguén géc cac gen PB2, PB1 va PA ciia 6 bién
chiing virus cim A/H5N1 nghién cau

Trinh tu cac gen PB2, PB1 va PA cua 6 bién ching virus cim A/H5N1
nghién ciru, duoc tién hanh x4c dinh mdi quan hé ngudn gdc véi trinh tu
cac gen tuong wng, cua 50 ching virus tham chiéu phan I4p trén nhiéu loai
vat chu tir 1996 dén nay, da duoc xac dinh clade va/hoic genotype.
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3.3.1. Két qud phdn tich xdc dinh pha hé nguon goc gen PB2

- Gen PB2 cua 6 bién chung virus cim A/H5N1 nghién ciru ciing véi cac
chiing virus phan lap cac nam tir 2003 - 2012, tap hop thanh 1 nhanh tién
héa c6 quan hé gan giii véi nhanh tién héa gen twong g, ciia nhém virus
ciim A/H5N1 clade 0 thudc genotype GD, bao gém ca ching virus cdm
A/H5N1 nguyén thiy ban dau A/Goose/Guangdong/1/1996 (Hinh 3.2).



26

CladeH5 Genotype
AIMDKIVN/56/2007-CY029756(2.34.3) 1 7
ANN/UT3124411/2007-HM114558(2.3.4.3)
AIDKIVNI50/2007-CY (297 08(2.34)
AVN/UT3141211/2008-HM114598(2.3.4.3)
AVNIUT31239/2007-HM114550(2.3.4.3)
ANN/UT314131/2008-HM114606(2.3.4 3) 234
ADuckVietNam/NA72/2007-PB2(23.4.3) € 2343
ADuckVietNam/NA1142007-PB2(2.34.3) 4
ANNIUT31203N2007-HM114542(2.3 4 3)
AIDKIVNI43/2007-CY029684(2.34) vV
AIDK/Hatinh/07/53/2007-GU050435(2.34.3)
AIVNIUT313941/2008-HM114590(2.3.4.3)
AIDK/Phutho/07/4812007-GU060420(2.3.4)
AIVN/UT30850/2005-HM1 14534(1)

PB2POLYMERASE -
NUCLEOTIDE

232
AIDKIGX/150/2006DQ9%R2601(2.3.2V) 234
AIVNHN31432M/2008-HM114614(2 3.4.2) 2341
AlGuizhou/12009-CY098734(2.3.41-V) 2342
AHUNan/02/2009-CY0%748(2.3.4.1-V) J
56~ AIBHG/MN/X53/2009-AB5 3764(2 3.2.1)
100 AIDk/HokkaidoWZ38/2010-AB612898(2.3.2.1)
A/GCG/QH/1/2009-CY063315(2.32.1)
ADKILA975R0L0-CY0984092.34.2)
AJHubei/1/2010-CY098755(2.3.2.1)
AMAK/VNILBML4/2011-AB741547(2.32.1)
AIDKIVNILBM140/2012-AB742292(2.3.2.1)
AIMdK/VNILBML13/2012-AB742252(2.3.2..1)
ADuck/VietNam/QTB0L/2011-PB2(2.3.2.1) 4
100 | AIDuck/VietNam/QTB02/2011-PB2(2.3.2.1) € | J
76 -AIXinjiang/1/2006-CY098659(2.2-2) ]
EAICkIININIV33487/2006-EF362425(2.Z-G) 22 G
2 ABHG/QH/3/2005-HM172481(2.2-G)
10
1 — AITHI2(SP-33)/2004-AY627898(L-2)
AITH/676/2006-DQ360837 (1-Z)
AIVN/UT3028/2003-HM114446(1-2)
AIVN/L203/2004-HMO06756(L-2)
100 |AIVNIUT3040/2004-HM114478(1:Z)
AICK/VN/NCVD10/2005-CY094822(1-Z.
[AJKH/R04050502007-HQ200569 (L 1-Z)
AIDuckiVietNam/TG926/2009-PB2(L 1) «
AlChicken/VietNam/DT382/2008-PB2(L 1) € 11
AJKH/U04170302010-IN588924(1 1)
AJKHIV0417301/2011-IN588927(L.1)
100 L AIMDK/VN/OIE/5592011-AB636521(1.1)

AVID/5/2005-CY014167(2.13.2-G)
AICKIGA/191/2004-AY73729(2.3.2-G)
% ATANhUI1/2006-CY 098571(2.34-V)

100 —A/Dk/Hunan/856/2006-DQ992627(2 3 2-V)

AlFujian/01/2005-CY 098594(2.3.4V) §;§;§2 VG
AICN/GA/01/2006-DQ835311(2.3.2-V4) 234
AIMDK/VN/1455/2006-CY 029532(2.3.2-G)
AIDk/GX/13/2004-DQ366335(2.3 2-G)
-AlGoose/Guangdong/1/1996-AF144300(0-GD) :| 7

0

PHAN NHANH 2

2321

PHANNHANH 1

GD

100 — A/Dk/Gd/12/2000-AY585510(0-GD)

AHK/156/1997-AF036363(0-G1) -

Hinh 3.2. Cay pha hé ngudn gbc 56 chung virus cm A/H5N1 dya trén
trinh tu nucleotide gen PB2 polymerase

Ghi cha: Cay pha hé duoc xay dung bing chwong trinh MEGAA4.1 sir dung phwong phap lién két can ké
(Neighbour — Joining, NJ) véi hé sé bootstrap = 1000 replicates. Sau chiing virus cim A/H5N1 nghién

cuu duoc in chir d@m va ki hiéu («); Ki hiéu loai vat chu: Dk(Duck): Vit, BHG(Bar headed - goose): Ki
hiéu sé va chir cai trong ngoic don sau danh phap chung: (clade H5-genotype) cua chung virus. Céc chir
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céi Z, G, V va GD: tén genotype (kiéu gen) virus cim A/H5N1; Tén ching virus dai dién ngudn gbc
genotype dugc dong khung.

- Gen PB2 cua 4 bién chang virus A/H5N1 nghién ciru: DkQT801-2011,
DkQT802-2011, DkNA72-2007 va DkNA114-2007, tap hop thanh 1 phan
nhénh tién hda cting voi nhém cac chiing virus clade 2.3.2.1 va 2.3.4, phan
lap tai Viét Nam, Trung Qudc va Mong C6 tir ndm 2005 — 2012. Phan
nhénh tién héa nay chira gen PB2 ctia chung A/Guangxi/1/2005 clade 2.3.4
thudc genotype V, va c0 su chia tach thanh 2 dudi phdn nhanh (Hinh 3.2).
Trong dé: gen PB2 cuia 2 bién chung DkQT801-2011 va DkQT802-2011,
cling voi nhém virus clade 2.3.2.1 tap hop thanh 1 dugi phan nhéanh tién
hoéa xa hon, so véi dudi phan nhanh gdm gen PB2 cua 2 bién chung
DkNA72-2007 va DkNA114-2007 cung vai nhom virus clade
2.3.4(2.3.4.3).

- Tuong tu, gen PB2 cua 2 bién chung virus nghién ctiru: CkDT382-2008
va DKTG926-2009, tap hop thanh 1 phan nhanh tién hoa cling vai nhém cac
ching virus clade 1 va 1.1, phan lap tai Viét Nam, Trung Québc, Campuchia
va Thai Lan tir 2003 — 2011 (Hinh 3.2). Phan nhanh nay gém gen PB2 ciia
cé&c chung virus dai dién: A/HK/212/2003 clade 1 thudc genotype Z+ va
A/KH/R405050/2007 clade 1.1 thugc genotype Z.

3.3.2. Két qud phdn tich xdc dinh pha hé nguon goc gen PB1

- Twong tu gen PB2, gen PB1 cua 6 bién chung virus nghién cau, cling
V6i cac ching phan lap cac nam tir 2003 - 2012 tap hop thanh 1 nhénh tién
hoa, quan hé gan giii voi nhanh tién héa caa nhém virus clade 0 thuoc
genotype GD (Hinh 3.3).

- Gen PB1 cua 4 bién chang virus nghién ctu: DkQT801-2011,
DkQT802-2011, DkNA72-2007 va DkNA114-2007, tap hop thanh 1 phan
nhénh tién héa cting v&i nhoém cac chang virus clade 2.3.2.1 va 2.3.4, phan
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lap tai Viét Nam, Trung Qudc va Mong C6 tir ndm 2005 — 2012. Phan
nhénh tién héa nay bao gdm gen PB1 cua ching virus dai dién
A/Guangxi/1/2005 clade 2.3.4 thugc genotype V (Hinh 3.3).

CladeH5 Genotype

A/Duck/VietNam/NA114/2007-PB1(2.34.3) «
AIDKIVN/50/2007-CY 029709(2.34)
AIMDK/VN/56/2007-CY029757(2.3.4.3)
AIVN/UT3141211/2008-HM114599(2.3.4.3)
AIVNIUT3124411/2007-HM114559(2.3.4.3)
AIVN/UT3141311/2008-HM11460(2.3.4.3)
AIVN/IUT31239/2007-HM114551(2.3.4.3) 2.34
AIVNIUT31203A/2007-HM114543(2.34.3) 2343
AIDK/VN/Hatinh/07/53/2007-GU050434(2.3 4.3-V)
A/Duck/VietNan/NA72/2007-PB1(2.3.4.3) «
AIDK/VN/43/2007-CY029685(2.3 4)
AIVN/UT313941/2008-HM114591(2.3.4 3) =
AIDKIVN/Phutho/07/48/2007-GU0504192.3.4.2)
AIVNIUT30850/2005-HM114535(1;
AIDKIGX/150/2006-EF123927(2.3.2-V)
AIVN/HN31432M/2008-HM114615(2.3.4.2)

53 AIDkIHokkaidoWZ38/2010-AB612899(2.32.1)
4Em AIGCGIQH/1/2009-CY063316(23.2.1)
ABHGIMN/X53/2009-AB523765(2.3.2.1)
AIDuCkVietNam/QTB01/2011-PB1(2.3.2.1) «
AIDuck/VietNan/QT802/2011-PB12.3.21) < [232.1
A/Hubei/1/2010-CY098756(2.3.2.1)
AIMdKIVNILBM14/2011-AB741548(2.3.2.1)
AIDKIVN/LBM140/2012-AB742293(2.3.2.1)
56 L AIMdK/VNILBM113/2012-AB742253(2.3.2.1)
— AICN/G/01/2006-DQ835311(2.3.2-V4) 7
AIDKIHuNan/856/2006-EF123953(2.3.2-V) 232
A/ANhUI1/2005-CY098572(2.3.4-V) 234
AIDKILA/9752010-CY098410(2.34.2) 2341
AlGuizhou/1/2009-CY098735(2.3.4.1V) 23.42
AHuNan/02/2009-CY098749(2.3.4.1-V) i
AIFujian/01/2005-CY098595 (2.3 4-V) 3 7 7
s AIDI5/2005-CY014170(2.1.32-G) 2132 |\ G
100 -AICKIGd/191/2004-AY73729(2.3.2-G) 232 !
A/IDK/GX/13/2004-D366336(2.3.2-G) 1234 ]
T
AICKIVNINCVD10/2005-CY094821(1-2)
AVNIUT3028/2003-HM114447(1-2)
ANN/1203/2004-HM006757(1-2)
o8 1 AIVN/UT3040/2004-HM114479(1-2)
AITH/676/2005-DQ360838(1-2)
AITHI2(SP-33)/2004-AY627897(1-7) J 7
[AIKH/R04050502007-HQ200570(L 1-Z) |
AIMDKIVN/OIE/55972011-AB636522(1.1)
AKHIV0417301/2011-IN588913(1. 1)
AIKH/U041703022010-JN588909(1.1)
AIDuck/VietNam/ TG926/2009-PB1(L.1) «
A(Chicken'VietNam/DT382/2008-PBL(L1) « i
AIMDKIVN/1455/2006-CY029533(2.3.2-G) R 7
AICK/ININIV33487/2006-EF362424(2.2-G) 22 Z.G
s L— A/Xinjiang/1/2006-CY 0986 60(2.2-2) 232 !
ABHGIQH/3/2005-HM172477(2.2-G)
100 — AIDKIGA/12/2000-AY585489(0-GD)
AlGoose/Guangdong/1/1996-AF144301(0-GD) 0 GD
AHK/156/1997-AF036362(0-G1)

PB1 POLYMERASE
NUCLEOTIDE

2.34
232
2342

<

PHAN NHANH 2

PHANNHANH 1
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Hinh 3.3. Cay pha hé ngudn gbc 56 chung virus cm A/H5N1 dya trén
trinh tu nucleotide gen PB1 polymerase

Ghi chi: Cay pha hé duoc xay dung bing chuong trinh MEGA4.1 sir dung phuong phap lién két can ké
(Neighbour — Joining, NJ) véi hé sé bootstrap = 1000 replicates. Sau chiing virus cim A/H5N1 nghién
cuu dugc in chir d@m va ki hiéu («); Ki hiéu loai vat chu: Dk(Duck): Vit, BHG(Bar headed - goose): Ki
hiéu sé va chir cai trong ngoic don sau danh phap chung: (clade H5-genotype) cua chung virus. Céc chir
céi Z, G, V va GD: tén genotype (kiéu gen) virus cim A/H5N1; Tén ching virus dai dién ngudn gbc
genotype dugc dong khung.

- Gen PB1 cua 2 bién chang virus nghién ciru CkDT382-2008 va
DKTG926-2009, tap hop thanh 1 phan nhéanh tién hoa ciing véi nhém cac
ching virus clade 1 va 1.1, phan lap tai Viét Nam, Trung Quéc, Campuchia
va Théi Lan tir 2003 - 2011. Phan nhanh nay bao gém gen PB1 cua cic
ching virus cim A/H5N1 dai dién: A/HK/212/2003 clade 1 thudc genotype
Z+ va AIKH/R405050/2007 clade 1.1 thugc genotype Z (Hinh 3.3).

3.3.2. Két qud phdn tich xdc dinh pha hé nguon gac gen PA

- Tuong tu gen PB2 va PB1, gen PA cuia 6 bién chung virus nghién cuau,
cung vai cac ching phan 1ap cac nam tir 2003 - 2012 tap hop thanh 1 nhanh
tién héa, quan hé gan giii vai nhanh tién héa ciia nhom virus clade 0 thuge
genotype GD (Hinh 3.4).

- Gen PA cua 4 bién chang virus nghién ctu: DkQT801-2011, DkQT802-
2011, DKNA72-2007 va DKNA114-2007, tap hop thanh 1 phan nhéanh tién hoa
cung vai nhém cac chuang virus clade 2.3.2.1 va 2.3.4, phan lap tai Viét Nam,
Trung Quéc va Mdng C6 tir nam 2005 — 2012. Phan nhanh nay bao gom gen
PA cua chung virus dai dign A/Guangxi/1/2005 clade 2.3.4 thugc genotype V,
Va €0 sy chia tach thanh 2 dudi phdn nhanh (Hinh 3.4). Trong d6: gen PA cua 2
bién ching DkQT801-2011 va DkQT802-2011, ciing vai nhém virus clade
2.3.2.1 tap hop thanh 1 dugi phan nhanh tién hoa xa hon, so voi dudi phan
nhanh tién héa gdm gen PA ciia 2 bién ching DKNA72-2007 va DkNA114-
2007 cung vai nhdm virus clade 2.3.4(2.3.4.3).
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- Gen PA cua 2 bién chung virus nghién ctru: CKDT382-2008 va
DKTG926-2009, tap hop thanh 1 phan nhéanh tién héa ciing véi nhém cac
ching virus clade 1 va 1.1, phan lap tai Viét Nam, Trung Québc, Campuchia
va Théi Lan tir 2003 - 2011. Phan nhanh nay bao gém gen PA cua cac
ching virus cim A/H5N1 dai dién: A/HK/212/2003 clade 1 thudc genotype
Z+ va A/KH/R405050/2007 clade 1.1 thudc genotype Z (Hinh 3.4).
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CladeH5 Genotype
AIDKIVN/Hatinh/07/53/2007-GU050433(2.3 4 3-V) 7
AVNIUT31203A/2007-HM114544(2.3.4.3)
AIDKIVN/43/2007-CY029685(2.3 4)
AIDKIVN/50/2007-CY029710(2.3.4)
AMDKIVN/56/2007-CY029758(234.3)
A/Duck/VietNam/NA72/2007-PA(2.3.4.3) <
A/Duck/VietNam/NA1142007-PA(2.3.4.3) < 233
AIVNIUT3124411/2007-HM114560(2.3.4.3) 2343
AIVNIUT3141211/2008-HM114600(2.3.4.3)
ANNIUT31239/2007-HM114552(2.3.4.3)
AIVN/UT314131/2008-HM114608(2.3.4.3)
AVNIUT3139411/2008-HM114592(2.3.4.3)
AIDKIVN/Phutha/07/4812007-GU050418(2.3.4.3)
[AIGuangxil01/2005-HM172315(2.3 4-V)
AIDK/GX/150/2006-EF124682(23 2V) 3
AVNIUT30850/2005-HM114536(1)
AIDK/LA/975/2010-CY098411(2.3.4.2) Vv
AVNHN31432M/2008-HM114616(2.3.4.2)
AICN/GA/01/2006-DQ835312(2.3.2-V4) ggi
A/DK/Hunan/856/2006-EF124708(2.3.2-) 23
0 | A/ANhUI1/2005-HM172342(2.3.4-V) S
A/FUjian/01/2005-CY098596(2.3.4-V) 34
AlGuizhou/12009-CY098736(2.3.4.1-V)
100 L A/Hunan/02/2009-CY 098 750(2.3.4.1-V) 4
AMdK/VN/LBM14/2011-AB741549(2.3.2.1)
AlHubeil1/2010-CY098757(2.3.2.1)
AIDKVN/LBM140/2012-AB742294(2.3.2.1)
AIMdK/VNILBM113/2012-AB742254(2.3.2.1)
o ADuckiVietNam/QT80L/2011-PA(2.3.2.1) <

100 - A/Duck/VietNam/QT802/2011-PA(2.3.2.1) «
AIGCG/QH/1/2009-CY063317(2.3.2.1)
100 [—A/BHG/MN/X53/2009-AB523766(2.3.2.1)
-AIDk/HokkaidoWZz38/2010-AB612900(2.3.2.1)

AlChicken/VietNam/DT3822008-PA(L.1) « ]
A/DuUCK/VietNam/TG926/2009-PA(1.1) «
AJKHIU0417030/2010-N588894(1 1)
AKHN0417301/2011-JN588897(1.1)
AIMDKIVN/OIE/559/2011-AB636523(1.1)
A/KHIR0405050/2007-HQ200571 (1.1-2)
AITHI2(SP-33)/2004-AY627896(1-2)
AITHI676/2005-DQ360839(1-2)
AICKIVN/NCVD10/2005-CY 094820 (1-2)
AIVN/UT3028/2003-HM1 14448(1-2) 1

PAPOLYMERASE I
NUCLEOTIDE ®

PHAN NHANH 2

2321

I

1

PHAN NHANH 1

571 AJVN/UT3040/2004-HM114480(1-2)
AICKIG/191/2004-AY737288(2.3.2-G)
AIDKIGX/13/2004-DQ366337(2.3.2-G)
742 A/ID/5/2005-CY014171(2.1.3.2-G) 2132
AIBHGIQHI3/2005-HM172474(2.2-G) 22 Z,G
AICK/IN/NIV33487/2006-EF362423(2.2-G) 232
AIXinjiang/1/2006-CY 098661 (2.2-2)
AIMDK/VN/1455/2006-CY029534(2.3.2-G)

AlG IG long/1/1996-AF144302(0)
100 AIDk/Gd/12/2000-AY585468(0-GD) 0
AJHK/156/1997-AF046095(0-G1)

i

GD

—
0.01

Hinh 3.4. Cay pha hé ngudn gbc 56 chung virus cm A/H5N1 dya trén
trinh tu nucleotide gen PA polymerase

Ghi cha: Cay pha hé duoc xay dung bang chuwong trinh MEGAA4.1 sir dung phwong phap lién két can ké
(Neighbour — Joining, NJ) véi hé sé bootstrap = 1000 replicates. Sau chiing virus cim A/H5N1 nghién

cau duoc in chir d@m va ki hiéu («); Ki hiéu loai vat chu: Dk(Duck): Vit, BHG(Bar headed - goose): Ki
hiéu sé va chir cai trong ngoic don sau danh phap chung: (clade H5-genotype) cua chung virus. Céc chir
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céi Z, G, V va GD: tén genotype (kiéu gen) virus cim A/H5N1; Tén ching virus dai dién ngudn gbc
genotype dugc dong khung.

Chuong 4. BAN LUAN

4.1. Vé két qua thu nhan céac gen PB2, PB1 va PA ciia 6 bién chiing
virus cam A/H5N1 nghién caru

Séu bién chiing virus cim A/H5N1 nghién ciru, gom: DkNA72-2007,
DkNA114-2007, CkDT382-2008, DKTG926-2009, DkQT801-2011 va
DkQT802-2011, chira cac gen PB2, PB1 va PA thu nhan sau giai trinh tu,
¢ kich thudc lan lugt 1a 2.280, 2.274 va 2.151 nucleotide theo thir ty, voi
méa khoi dau 1a ATG va ma két thac 1a TAG. Pay ciing 1a téng s6
nucleotide trong trinh ty vén c6 cua cac gen PB2, PB1 va PA trong hé gen
virus cim A/H5N1 dugc phan lap, nghién ctu va cong bd tir ndm 1996 dén
nay. Piéu nay chirng té khong c6 dot bién lam thay doi do dai cac gen ké
trén caa 6 bién chung virus nghién ciru, so véi gen twong tng cua virus cim
A/H5N1 ké tir khi phét sinh hinh thanh cho dén nay.

4.2. Vé két qua so sanh thanh phan nucleotide va amino acid cac gen
PB2, PB1 va PA ciia 6 bién chiing virus cim A/H5N1 nghién
clru véi cac chiing cia thé giéi

- Trinh tu gen PB2 cuia 6 bién chung virus cim A/H5N1 trong nghién
ctru, déu co sy bao tdn amino acid tai cac vi tri E627 va D701. Két qua nay
chirng to rang, gen PB2 cua 6 bién ching virus nghién ctru chwa c6 dot
bién, gitip virus thich nghi nhan Ién trong té bao cam thu & co thé ngudi.

- Protein PB1-F2 caa bién chiing virus DkQT801-2011, chi chira 9 amino
acid. Bén canh do, protein nay cia cac bién chung virus DkQT802-2011,
CkDT382-2008 va DKTG926-2009, c6 dét bién thay d6i amino acid N66S.
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Diéu nay cho thy, cac bién chiing virus néi trén c6 su xuat hién cac dot bién
trong trinh ty protein PB1-F2, lién quan dén thay d6i doc luc gay bénh caa
virus & co thé vat chu, 1am cho dich t& va bénh hoc cta virus cim A/H5N1 tré
nén phuec tap va khé du doan.

- Trinh ty cac gen PB2, PB1 va PA cua 6 bién ching virus cim A/H5N1
nghién cau, cung vai cac chung virus phan lap tai Viét Nam, co ty 1€ tuong
ddng cao (92%-99%) vé nucleotide va (96 — 100%) vé& amino acid, so V&i
trinh tu gen twong rng cua cac chung virus cung phan nhém clade, phéan lap
tai Trung Qudc, Campuchia, Lao va Thai Lan. Két qua nay cho thiy, cac
gen PB2, PB1 va PA cua 6 bién chang virus nghién ciru, ciing nhu cac
chiing virus phan lap tai Viét Nam, ¢d cting nguon géc vai cac chang virus
Iwu hanh va gy bénh dich cim A/H5N1 & céc qubc gia noi trén.

4.3. V& két qua so sanh phirc hop enzym polymerase cia 6 bién chiing
virus A/H5N1 nghién ciru véi cac chiing ciia thé giéi

Phirc hop enzym polymerase cua 6 bién ching virus cim A/H5N1
nghién ciru, c6 su thay doi 12 amino acid gom: 4 vi tri (1504V, Q508R,
1675L va A683T) trong protein PB2, 4 vi tri (L13P, V171M, R198K va
H436Y) trong protein PB1 va 4 vi tri (P224S, S515T, 1550L va N615K)
trong protein PA, tuong tu nhom virus cam A/H5N1 doc luc cao. Két qua
nay cho thiy, phtic hop enzym polymerase caa 6 chang virus cim A/H5N1
trong nghién ciru, dang c6 su bao ton dic tinh cua nhom virus cim A/H5N1
doc luc cao.

4.4. Vé két qua xac dinh pha h¢ ngudn géc cac gen PB2, PB1 va PA
cuia 6 bién chiing virus cim A/H5N1 nghién ciru véi cac chiing cia thé
gidi
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Két qua phan tich xac dinh pha hé ngudn géc cho thdy: Cac gen PB2,
PB1 va PA cua 6 bién chung virus cim A/H5N1 nghién ciu, ciing nhu cua
céc chung virus phan 1ap tai Viét Nam, déu c6 quan hé ngudn gdc tir ngudn
gen twong tng cua virus cim A/H5N 1, duoc hinh thanh tai Trung Quéc va
lru hanh & Campuchia, Lao, Thai Lan.

- Cac gen PB2, PB1 va PA cua 4 chung virus DkQT801-2011,
DkQT802-2011, DKNA72 va DkNA114, cung véi 2 nhém virus clade
2.3.2.1 va 2.3.4.3 phan lap tai Viét Nam, c6 ngudn gdc tir ngudn gen virus
A/H5N1 thudc genotype V, hinh thanh va lwu hanh tai Trung Quéc tir ndm
2005. Trong khi cac gen trén caa 2 chung virus CkDT382-2008 va
DkTG926-2009, cung véi 2 nhdm virus clade 1 va 1.1 phan lap tai Viét
Nam, lai c6 ngudn gdc tir ngudn gen virus A/H5N1 thudc genotype Z, hinh
thanh trudce day tai Trung Qudc tir ndm 2003.

Céc két qua trén ciing pht hop véi cac nghién ciru da duoc cong bd
trude day cua nhiéu tac gia, vé ngudn gdc cac gen H5, N1 hoic ca hé gen
cua virus cim A/H5N1, luu hanh gay bénh dich tai Viét Nam va cac quéc
gia trén thé gioi.

KET LUAN

1. Séu bién chiing virus cim A/H5N1 trong nghién cau, thuoc 3 nhém
clade 2.3.2.1, 2.3.4.3 va 1.1, phan lap & gia cam chét bénh tai Viét Nam tur
nam 2007 - 2011, chaa cic gen PB2, PB1 va PA:

- Co6 d6 dai lan luot 1a: 2.280, 2.274 va 2.151 nucleotide, ma hda cho
759, 757 va 716 amino acid theo thir tw, khong c6 dot bién thay doi s6
lugng nucleotide va amino acid dwgc ma hda, so Vi cac gen twong rng cua
virus cim A/H5N1 phan lap tir 2003 dén nay.



35

- Protein PB2 cua 6 bién chung virus nghién ciru, ¢ su bao ton glutamic
acid tai vi tri 627 (E627) va aspartic acid tai vi tri 701 (D701).

- Protein PB1-F2 ciia bién chung A/Duck/VietNam/QT801/2011(H5N1) clade
2.3.2.1 chi chtra 9 amino acid. Protein PB1-F2 cua bién ching virus
A/Duck/VietNam/QT802/2011(H5N1) clade 2.3.2.1, va 2 bién chung clade
1.1: A/Chicken/VietNam/DT382/2008(H5N1),
A/Duck/VietNam/TG926/2009(H5N1), chira day du 90 amino acid va c6 dot
bién thay doi arginin thanh serin tai vi tri 66 (N66S). Protein PB1-F2 cua 2 bién
chung virus: A/Duck/VietNam/NA72/2007(H5N1) va
A/Duck/VietNam/NA114/2007(H5N1) clade 2.3.4.3, chira day dii 90 amino
acid khong c6 dot bién N66S.

- Phuc hop enzym polymerase cua 6 bién ching virus ciim A/H5N1
nghién ctu, ¢6 sy thay d6i 12 amino acid gom: 4 vi tri (1504V, Q508R,
1675L va A683T) trong protein PB2, 4 vi tri (L13P, V171M, R198K va
H436Y) trong protein PB1 va 4 vi tri (P224S, S515T, 1550L va N615K)
trong protein PA, twong tu nhom virus cim A/H5N1 doc hec cao.

2. Céc gen PB2, PB1 va PA polymerase cua 6 bién chung virus:
A/Dud/VietNam/QT801/2011(H5N1) va A/Duck/\V/ietNam/QT802/2011(H5N1) clade
2.3.2.1, A/Duck/VietNam/NA72/2007(H5N1) va
A/Duck/VietNam/NA114/202007(H5N1) clade 2.3.4.3,
A/Chicken/VietNam/DT382/2008(H5N1) va A/Duck/\/ietNam/TG926/2009(H5N) clade
1.1, lan luot theo thir tu déu c6 su twong ddng 96% - 99% vé nucleotide va
98% - 99% vé amino acid, so véi gen twong g caa cac nhom virus clade
2.3.2.1,2.3.4.3va 1.1 phan lap tir 2007 dén nay.

3. Cac gen PB2, PB1 va PA polymerase cua 2 bién chung virus
A/Duck/VietNam/QT801/2011(H5N1) va A/Duck/VietNam/QT802/2011(H5N1) clade
2.3.2.1, cling véi 2 bién chiing A/Duck/VietNam/NA72/2007(H5N1) va
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ADuck/VietNam/NA114/202007(H5N1) clade 2.3.4.3, déu ¢6 ngudn gdc tir nguon
gen virus A/H5N1 genotype V hinh thanh ¢ Trung Quéc giai doan 2004 -
2006. C4c gen trén cta 2 bién chung virus A/ChickervVietNamyDT382/2008(H5N1) va
ADUck/VietNam/TG926/2009(H5N1) thudc clade 1.1, ¢6 ngudn géc tir ngudn gen
virus A/H5N1 thudc genotype Z hinh thanh & Trung Quéc giai doan 2002 -
2003.

KIEN NGHI

Giai trinh tu cac gen M, NP va NS cua mét sé chung virus cim
A/H5N1 clade 2.3.2.1 phan lap tir 2011 dén nay, nham c¢6 thém day du co
s& dit lidu xac dinh chinh x4c genotype, danh gi4 toan dién dic tinh bién doi
di truyén lién quan bénh hoc va lay truyén trén ngudi caa nhom virus nay.

BACKGROUND

One of the most important phase of the procedure of IVF is the stimulation of the
ovary. Under the activity of the stimulation on the ovary, about 80% of cycles
display the suitable responses activities, but 10-20% is deficit or less responses, 9-
24% is the rate of less responses of ovarian stimulation. Therefore, the number of
collected, transferred fetuses, the rate of success are decreased and the cost of
treatment increased.

Experimental and clinical evidences demonstrate the role of the LH in the optimum
development and the perfect growth of the ova and the induce of ovulation. Studies
demonstrate that the complement of LH for the groups of less responsiveness to
ovarian stimulation increase the successful rate of the cycles of IVF. However,
diverse studies gave the different results because of the choice of the subjects of
study and the designs and the diverse dimensions of studying samples, thus confirm
the effective methods.

The Department of the Reproduction Assistance at the Central Hospital of
Obstetrics and Gynecology is the biggest center of IVF in North Vietnam. With the
long procedure the patients of less responsiveness possessed by 21%. The short
procedure of agonist combining with FSH or FSH+LH is the first choice in the
patients with less responsiveness. LH maybe recombinant LH or human
Menopausal Gonadotropin. There is no simple preparation of recombinant LH on
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market, there is only high price FSH preparations- in combining with recombinant
LH in the rate of 2:1. Thus, LH in hMG is the preparation of choice for
complementing of LH. However, this is a preparation of controversial needing the
physician’s experience. What is the effect of LH on the patients with less
responsiveness group? What is the relation between the complementing of LH and
the cause of the risk of early luteinizing. What is its influence on the mucous
membrane of the uterus and the rate of fecundation. Responding such those
questions for discovering the effective procedure to stimulate the less
responsiveness cases in 1VF, we perform the studies on the effective procedures of
treating the cases focusing these objectives:

1. To evaluate the effect of the short protocol/hMG and the short
protocol/rFSH for treating ovary responds poorly in in vitro
infertilization at in the National Hospital of Obstetrics and Gynecology.

2. Toanalyse some factors involving in the results of ovarian stimulation in IVF.
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Practical meaning and new contributions of the thesis

1. The effect of short protocol/HMG and the short protocol/rFSH on the poor
responder in IVF was evaluated.The short protpcol/HMG gave the higher
result in comparing with the short protocol/rFSH concerning the average
of ova, the quality of fetus of 3 grade, the amount of freeze fetuses, the
cycles processing freeze fetuses. The results increase the chances of with
the own ovule for the group of patients with the less responsiveness
ovarian stimulation. The short protocol/HMG is the procedure manifest the
noble humanist, safe, effective and economical.

2. Dose 75 IU LH in HMG does not manifest the negative effect on the
quality of the owvule, the thickness and the form of the uterus does not
induce the early luteinizing.

3. Study demonstrated the use of a short regimen LH supplementation in a

dose hMG 751U per day not affect oocyte quality, thickness and shape of
the uterine lining, causing no royal phenomenon som 4 materialize.

Structure of the thesis

A part from the foreword and conclusion, structure of this thesis consist of 4 part:
Part 1: Review, 36 pages; Part 2: Subject and method, 17 pages; Part 3: Requests,
16 pages; Part 4: Discussion, 34 pages; 12 images, 26 tables, 8 graphs, 3 schemes,
133 preference (28 English and 105 Vietnamese).

Part 1: Review
1.1. Scientific notion of Ovarian stimulation
Ovarian stimulation is an approach making the premature follicles develop to
mature follicles growing a large number of strong follicles, then collect them for
IVF. The mechanism of this development of the follicles and the growth of
estradiol level in this process is explained through the notion of FSH threshold, LH
ceiling and the system of 2 cells, 2 gonadotropins.
1.1.1. FSH threshold
FSH manifests an important role in process of choice selecting and make the
follicle surpassed. Certain quantity of excreted FSH is needed to make the
developed follicle defined as FSH threshold. For diverse follicle, FSH is not
identical, thus for numerous follicles, FSH must be surpassed over the less sensitive
follicles. Therefore, the growing of FSH in the beginning phase of the cycle is a
key factor for selecting the necessary follicles. Maintaining FSH surpassed level to
the mature period of follicle is the important factor of controlled ovarian
stimulation.



39

1.1.2. LH Ceiling

LH receptor exists on the cells of the peel and appears on the cells of the seed once
a stimulation has a complete effect on the seed cells, marking the seed cell ripened
in the follicle before the ovulation appeared immediately to LH. Experimental and
clinical trials express that the development of the follicle does not need LH but LH
possess the role of completing the growth of the follicle, inducing the ovulation.

LH is needed in the synthesis of estradiol and maintaining the surpassed of the
follicles. The clinical trial demonstrate that the ovarian stimulation in surplus doses
of LH give the negative influences on the normal development of the follicles. In
diverse stages of development, surpassing the ceiling level will inhibit the seed cell,
inducing the degeneration of the premature follicle and make early luteinizing
before ovulation of follicles.

1.1.3. Two cells, two gonadotropins system

The system composes of seed cells and peel cells. The system of 2 gonadotropins
composes of FSH and LH. FSH combining with their receptor on seed cell,
stimulating their development of the follicles and inducing the activity of aromatase
enzyme. LH link with its receptor in the peel, stimulation its production of
androgene. Under the effect of aromactasa enzyme androgene transformer to
estradiol. Estrogen induce the link with LH, making the maturation of follicles
inducing the ovulation and the development of lutein.

1.2. “L.H window” in the ovarian stimulation

1.2.1. The role of LH in a cycle of natural development of the follicle

LH was synthesized by the genitotrophic cells in the anterior lobe of the
hydrothalamus gland. Normal secretion of LH depends on the biological secretion
of GmRH, balanced by the positive and negative feedback. High level of estogene
in the ovum phase make the positive feedback and high level of progesterone in the
lutein phase making negative phase. Thus, the LH low level under the minimum
nedd level, the synthetized estrogen level will be not enough for the development
of the follicles and the mucus of the uterus.

Ovulation: Top induces a series of events forward the owvulation. Top LH
stimulates the consecutive meiosis dividing of the ovum, the luteinizing og the sedd
cells, the synthsin of progesterone ad prostaglandin in the follicles.

Progesteron increases the action of the lysto-enzym and with prostaglandin maker
the follicle broken. Top FSH appeared in the mid-cycle liberates the follicl,
transforming plasminogene to proteolytic enzyme, plasmin.

LH stimulates the synthesis of androgene in the peel cells, transported through the
seed cell. It is the precursor for the synthetizing estrogen in the seed cell, make the
ovary more sensitive to FSH, making the follicle matured, making ovulation in
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meeting hCG it increase the luteinizing. LH receptor also exist in the mucous the
membrane of the uterus. Therefore, LH exprimes the role in ovulation.
1.2.2. The notion of LH window in the stimulation of the ovary
All scheme of ovarian stimulation in IVVF inhibit the production of LH, therefore,
theoretically, in some cases, its supplement is necessary. Practically in 10-20% of
patients, the responsiveness to current schemes of ovarian stimulation is in
appropriate.
LH is not enough, but the completing is in controversy
Studies show that
. LH < 1.2 mlU/ml: follicles is under developed steroid
hormone is less symthetized the growth of follicle is in perfect, with a
low rate of fecundation.
. LH > 5 mlU/ml: LH receptor decreased inhibit the
growth of seed cell, less fecundation in IVF.
. 1,2 mIU < LH < 5 mIU/ml optimum development of follicle,
perfect growth.
1.2.3. The case needed a completing of LH
Degeneration of the control ovary (group | following WHO classification)
o Previously, less responsiveness to ovarian stimulation (4 follicles
with ovarian stimulation following the standard scheme, minimum dose of
FSH of 300 1U/day)
o Non optima ovarian responsiveness in the treatment cycle: 6 FSH
a day (no follicle > 10 mm, E, < 200 pg/ml, uterus mucous membrane < 6
mm)
e Age > 35.
1.3. The scheme of ovarian stimulation in IVF
Ovarian stimulation agent used to reach the maximum mature follicles in each
cycle of ovarian stimulation. Then stimulation the last phase of follicle
development, in this moment, planing the moment od removing the follicles.
1.3.1. The scheme of simple gonadotropin
hMG or simple FSH to ovarian stimulation in IVF began to early 8" decade of this
century. The scheme is using scarcely because of the scarce of the early controlled
appearance of top LH, making bad consequense of ovarian stimulation and the rate
of success. Therefore, currently the schemes of ovarian stimulation in I\VVF must be
combining with FSH and GnRH or GnRH antagonist.
1.3.2. The scheme of GhRH against and gonadotropins
FSH stimulates the development of the follicle, while GnRH agonist hinders the
appearance of early LH top, entirely limit the ovulation and early LH top, entirely
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limit the ovulation and early luteinization, increase the sum of collected ovum in
each cycle and mature follicles. There are 2 schemes of ovarian stimulation:
o The short and the long protocols.
oL ong protocol (down regulation protocol subcutaneous injection of
0.1mg diphereline in continuous 14 days, beginning at the 21" day or the
first day of menstrual cycle and then diphereline doses decreases by 1/2 part
(to 0.05 mg). This combining prolong 10-12 days up to get at 1 follicle of
diameter of > 18mm (in the ultrasound image), then use hCG to stimulate
the growing of the follicle. After 36 hours of gathering of follicles transfer
the fetus at the 2™ or 3" day. This is the standard protocol for the patients
of prognosis with the normal responsiveness to ovarian stimulation, the
must using protocol in the centers of reproduction aid. In the year of 2003,
at the central Hospital of Gynecology and Obstetrics, this protocol was
applied at 85.7% of the cycles of IVF and rate of clinical fecundation got
34.8%.
eShort protocol ( flare up protocol )

Dipherelin is given in the 2" day of this cycle, from the 3" day, it decreases to
0.05 mg combining with FSH. Follow the development of follicle, get it and
transfer the fetus as in the long protocol. This protocol used to applied at the () of
the risk of less responsiveness to ovarian stimulation.

1.3.3. The scheme of GhRH antagonist gonadotropin

Recently, GnRH antagonist used for ovarian to limit top LH. The time of stimulation is
shorter with less quantity of the medicine. In comparing with GhnRH agonist 2 schemes
do not show the statistic significant difference in limiting the top LH. GnRH antagonist
give a less rate of severe surpass stimulation than GnRH agonist protocol but the rate of
clinical fecundation is less than in the GhnRH antagonist.

Currently, the most common scheme of ovarian stimulation is the of GnRH agonist
in combining with gonadotropin and the protocol of GnRH antagonist in combining
with gonadotropin.

1.4. Poor response to ovarian stimulation

1.4.1. Definition

Poor response to ovarian stimulation for in vitro fertilization is the condition where
the number of superior follicles on day of hCG injection and retrieved oocytes is
low. Currently there is no consensus in the medical documents about the criterion
to diagnose poor response (low responder, poor responder). However, many
authors have used a number of thresholds to evaluate a poor response to ovarian
stimulation as the following:
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o There are < 4 follicles on the day of hCG injection.

¢ Content of E2 <500 pg/ml on the day of hCG injection.

o Number of retrieved oocytes < 4.
Poor response to ovarian stimulation usually occurs in older women (over 35
years), high levels of basic FSH and low antral follicle count (AFC), those with
surgery to remove ovarian tumor tissues causing reduction of volume of healthy
tissues of ovary, those have severe pelvic or endometriosis.
1.4.2. Causes
All causes of reduction of ovarian reserve such as: age, history of ovarian or pelvic
surgery, endometriosis, uterine fibroids ... is those leading to poor response to
ovarian stimulation. However, there is a group of patients with normal ovarian
reserve but still poor ovarian response.
1.4.3. Standard for diagnosis
Diagnosis of poor response to ovarian stimulation is based on the presence of 1 of 2
signs:
» The number of follicles on ultrasound scan on the day of hCG injection or number
of retrieved oocytes less than 4.
« E2 concentration on the 6" day of ovarian stimulation <200pg/ml or E2
concentration on the day of hCG injection <500pg/ml.
1.4.4. Classification of poor response: Poor responders are commonly in one of
three groups:
« Patients with a history of poor ovarian response but the basic FSH concentration
is in the normal range
* Younger patients but have basic FSH concentration last long
* Older patients with abnormal endocrine
In three groups above, only the first two groups when changing treatment regimens
are capable of improving the success rate. With the 3" group, the most effective
treatment options for these cases is the technique of in vitro fertilized with donated
ovule.

CHAPTER 2
SUBJECT AND METHODOLOGY

2.1. Subject of study
Including patients of in vitro fertilization in the Assisted Reproduction Center, National
Hospital of Obstetrics and Gynecology from January 2012 to June 2013.
* Standards of selection:
- Patients with a history of poor ovarian response in in vitro fertilization
(Number of follicles on ultrasound scan on the day of hCG injection < 4, retrieved
oocyte < 4)
- Groups at risk of poor response when there is one of the following signs:
* Age >35
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» AFC (Antral Follicle Count) <5 follicles

* Basic FSH> 10mIuU/ml

- Husband's semen analysis is normal

- The number of times to do IVF <3

* Exclusion criteria:

- Age> 40

- With a history of ovarian surgery

- Endometriosis in the uterus and ovary

- There are abnormalities in the uterus: uterus fibroids, fibred uterus, uterine stick
- Husband's semen analysis is abnormal

- The number of times to do IVF >3

2.2. Methodology

2.2.1. Design of study: Random clinic test with control group

2.2.2. Sample size: according to formula to calculate sample size for interference
study of WHO[92]

_ {Zl—oc/Z J2P-Pz1g F’l(l—F‘1)+F’2(1—F’2)}Z

(PL-P2

- N = number of subjects for each group

- Significance weight: a = 5%, Z;.,,= 1,96
- Strength: 1-B=80%, Z; 3 = 0,84
- P1=42,3%: clinic rate in short-cource/ hMG under the study
of Kolibianakis (2007 in Bilbao- Spain) [93].
- P2=30% clinic pregnancy rate in short-course/rFSH under study
of Marr R, Scholcaraft (2004 in Colorado — USA) [94].
- P= (P1 + p2)%/2 = (0,42+ 0,3)%/2 ~ 0,26
Replace with number, we have N= 93
Expected treatment canceling rate is 15%.
Therefore, the study will take sample size of 110 patients for each course.
2.2.3. Steps of study
2.2.3.1. Clinic examination and testing
Before starting the implementation of in-vitro fertilization, each couple has clinical
examination and basic laboratory tests
* For the wife:

N

> general gynecological examination.
> Tests: HBsAg, TPHA, HIV, Chlamydia, blood counts,
blood chemistry, basic endocrine tests FSH, LH, E2 on the 2" day or the 3
day of the menstrual cycle.
> Ultrasound scan of the uterus and two ovaries.
* For the husband:



44

> Male general medical examination.
> Tests: HBsAg, TPHA, HIV and semen.
2.2.3.2. Steps of study
After completing records of infertility treatment, the study subjects are eligible for
selection criteria and exclusion criteria will be treated according to the following
steps:
1. Grouping study group by layered sample random selection:
* HMG group: with short course with hMG supplementation
* rFSH group (control group): with short-course combining use of rFSH
. Monitoring the development of follicles in ultrasound scan and hormone testing.
. Mature ovule with hCG.
. Oocyte aspiration and flush out sperm.
. Oocyte quality assessment
. Perform fertilization techniques by Intra-cytoplasmic Sperm (ICSI).
. Assessing the quality of embryos
. Transfer embryos into the uterus: 3 day embryo transfer.
. Luteal phase support.
10. phCG test to determine pregnancy and ultrasound to monitor the fetal development.
11. Assessing the results of ovarian stimulation of two courses:
* The response of the ovaries, number of follicles > 14 mm on the day of hCG
injection
 The number of retrieved ovules, embryos
» The number of good embryos (embryo grade 3).
» The number of embryos to be frozen.
* The rate of biochemical pregnancy, rate of clinical pregnancy.
* Factors related to the outcome of in vitro fertilization.
2.3. Data analysis
» Compare the difference of mean values between the two groups by T-test and
Mann-Whitney test for normally distributed variables and abnormally distributed
variables.
» Compare the difference of the mean values of the 3 groups by Anova test.
» The mean values are expressed as Mean * SD.

o Compare the difference between the ratios by Chi-square test.

o Multivariate regression analysis to evaluate factors related to the
response of the ovaries, number of retrieved ovules, implantation rate and
clinical pregnancy rate.

¢ p <0.05 indicates significant difference statistically.

2.4. Ethics of study

O©Co~~NOoO ULk, WwWN
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Use of short course with LP supplementation is one of the measures to tackle poor
response to ovarian stimulation for in vitro fertilization. The study is to find
effective measures with poor responser group aiming to bring opportunities of
pregnancy with her own ovule for infertilation patients before having to take oocyte
IVF with donored ovule. This is greatly humanitarian.

The study outline has been adopted and approved by the scientific council of the
Hanoi Medical University to be conducted at the Assisted Reproduction Center, the
National Hospital of Obstetrics and Gynecology. The patient was fully consulted
on the use of ovarian stimulation drugs, procedures of in vitro fertilization, the risk
of ovarian hyperstimulation, poor ovarian response, fertilization ability, clinical
pregnancy possibility the pregnancy outcome of in vitro fertilization. The patient
agreed to participate in the study and signed a commitment agreement to take in
vitro fertilization.

The patient information is kept confidential, used only for study purposes but not
used for any other purpose.

Chapter 3. STUDY OUTCOME
3.1. The homogeneousness of two protocols

Table 3.1. The homogeneousness of two protocols on research object feature

hMG group rFSH group
General features X% SD X% SD o]
/Average age (year) 342+43 351+5,7 0,9
Basic FSH (1U/L) 8,3+4,9 8,027 0,4
BMI 20,6 £2,1 20,1+1,9 0,9
AFC (follicle) 6,4+2,0 58+19 0,7

3.2. Assess the effectiveness of the two protocols
3.2.1. Assess the result of ovarian stimulation of the two protocols
Table 3.2. Assess the result of ovarian stimulation

hMG group rFSH group
n | @ | n | w ]| P
Rate of clinical pregnance 23 22,1 18 17,1 0,5
Rate of cycle delimination 6 5,4 5 4,5 0,9
Poor response rate 40 36,4 46 41,8 0,5

Cycle feature KTBT-TTON
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Average
Number of FSH (IU/L) injection days 9,4+0,7 9,1+0,9 0,9
Total dose FSH (1U/L) 3082,3 +387,0 | 3586,6 + 462,0| 0,05
Average NMTC (mm) 10,8 £2,2 11,5+£3,3 0,2
Average number of ovuls 6,025 49+33 0,002
/Average number of IVF ovuls 45+25 39+21 0,08

3.2.2. Assess the hormonal changes during ovarian stimulation

e Assess the E2 concentration changes

3000 2855.3
2708.4

2500
1974.2
2000
1623.9 ——hmMG
1500
—m—rFSH

1000

E2 (pg/ml)

500
39.5
o 248
Ngay 3 Ngay 7 Ngay hCG

Diagram 3.1. Concentration changes E2
e Assessment LH concentration changes
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6
5
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Ngay 3 Ngav 7 Ngay hCG

Diagram 3.2. Concentration changes LH

e Assess the P4 concentration changes
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Diagram 3.3. Assessment of concentration changes P4

3.2.3 Assessment of ovul quality of the two protocols

noan

2

Tét Trung binh Xau

®=hMG
= rFSH

Diagram 3.4. Assessment of ovuls quality of the two protocols
3.2.4. Assessing the quality of embryos of the two protocols
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Diagram 3.5. Quality of embryos of the two groups

3.2.5. Assess the clinical pregnancy rate of the two protocols

3 7

w

21

hMG

TFSH

Diagram 3.6. Clinical pregnancy rate /Embryo transfer
3.3. Factors related to the outcome of in vitro fertilization of the two protocols
3.3.1. Factors related to poor response to ovarian stimulation
Table 3.4. Multivariante regression model related to poor response to ovarian stimulation

Related factors

(independent difference)

PaAoor response
(dependent difference)

OR

Reliable range 95% (ClI)

=35

Age

<35

2,23

1.1-4.8(*)
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i e
(independent difference) P _
OR Reliable range 95% (CI)
>23
BMI =53 1,39 05-4,11
BasicFSH >10
(1) <10 2,31 11-47(%)
AFC <5
(follicle) <5 2,9 1.1 -83 (%
E2 day 7 <300
(pg/mi) > 300 12,9 5.6- 67,8 (%)
E2 day hCG <1000
(pg/ml) > 1000 1,2 07-22
LH day 7 <12
(U1 >12 2,55 1,1-5,68 (*)
LH day hCG <12
(1u/) >1.2 0,77 03-18
P4 day 7 >1
(nmol/l) <1 0,34 0.3-15
P4 day hCG >15
(nmol/1) <15 1,75 0.9-3,9

(*): Statistical difference with p < 0,05

When the age is above 35, the risk of a poor response to ovarian stimulation is
2.23 times higher than the age group under 35. Group with number of
antral follicle count (AFC) under 5 has risk of poor respond 2.9 times higher than
the group has the number of antral follicle count (AFC) above 5. Patients with E2
concentration on the 7th day < 300 pg 7 day/ml at risk of poor response 12.9
times higher than those with E2 concentration on the 7th day > 300 pg / ml.

3.3.2. Factors related to number of ovules

Table 3.5. Multivariante regression model of age, FSH day 3, Number of
follicls > 14 mm and concentration E2 day hCG to number of ovules

So nodn (Y) | Coefficient | Std Err p 95% ClI
Tudi -0,062 0,021 0,004 -0,104 ; -0,020
FSH ngay 3 -0,047 0,038 0,002 -0.121; 0,027
S6 nang > 14 0,891 0,049 < 0,001 0,795 ; 0,987
E2 ngay hCG 0,00008 0,00007 0,0001 -0,00006 ; 0,0002
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Constant 2.511 ‘ ‘

Constant, Coefficient, Std Err, R? = 60%

Multivariate regression equation of the community impact of the independent
variables such as age, 3" day FSH, number of follicles > 14 mm, and E2 on day of
hCG over dependent variable (number of ovules):

Y (number afovules) =a-+h. (age) + ¢ (X day FSH )+ d (umber of follidke)> 14mm) + e (E2onhCGday)
With a=2,511; b =-0,062; c =-0,047; d = 0,891; e = 0,00008

The equation Y (number of ovules) correlated negatively with age, 2™ day FSH
concentration and correlated positively with the number of ovules > 14mm and E2
concentrations on the day of hCG injection. Therefore, the older you are, the higher
the 3" day FSH, then less the number of aspirated ovules. The number of follicles >
14 mm, the higher E2 concentrations on hCG is, the more number of retrieved
ovules.

p < 0,05 and R® = 60% shows this equation is of very high significance to evaluate
the number of ovules according to the above mentioned factors.

3.3.3. Relation between E2 concentration ovules
Table 3.6. Relation between E2 concentration ovules

E2 day hCG S6 nodn ciia nhém hMG | Sb nodn ciia nhém rFSH
(pg/mi) n X +3D n X +sp | |
<1000 3 6,00 + 3,61 9 1,56 +0,88 | 0,01

1001 - <2500 29 4,69 +1,95 35 3,66+1,98 | 0,72

2501 - <3500 41 5,61+2,51 26 515+1,41| 0,56

3501 - <4500 21 6,71 + 2,47 18 6,17 +2,26 | 0,23
> 4500 16 8,13+ 1,89 22 6,64+265| 0,18
Tong s6 110 P=0,001 110 P=0,001

For both hMG
3.3.4. Factors related to the nesting ratio
Table 3.7. Factors related to the nesting ratio

Cé4c yéu to OR 95% ClI




o1

> 8
Niém mac tir cung (mm) =3 1,39 0,4-51
P4 ngay h <15
ngay hCG = 1,47 0,635
(nmol/l) >15
>1
S6 phéi @9 3 <1 7,66 1,1-15,6 (*)
<5

(*): Statistical difference with p < 0,05

The considered factors related to nesting ratio are uterine lining, P4 concentration,
the number of grade 3 embryos. Nesting ratio in group of at least grade 3 embryos
is 7.66 higher than the group without grade 3 embryos, the difference is
statistically significant with p <0.05.

3.3.5. Factors related to clinic pregnancy rate
Table 3.8. Multivariante regression model related to clinic pregnancy rate

Related factors Clinic pregnancy rate
Independence difference OR Reliable rage 95% ClI
Age <35 2,48 1,2-53
>35
BMI <23
(kg/m2) SVE 4,8 0.6-99,3
Basic FSH (1U/1) <10 2,6 1,1-58
>10
Thickness of uterus mucus > 8
(mm) ~38 3,0 1.1-87 (%)
>4
Number of ovuls =4 1,1 03-4
E2 day hCG (pg/ml) 2 %888 0,4 0.1-1.2
LH day hCG >1,2
(UMl <12 1,3 05-33
P4 day hCG <15
(nmol/l) =13 1,8 1.1-3.2 (%)
Number of transferred embryos z 3 3,1 0.9-10.1
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>1
<1

Number of embryos grade 3 3,2 15-7.2(%)

(*): Statistical difference with p < 0,05
Possibility of pregnancy among patients with uterine lining thickness> 8 mm is 3

times higher than those with uterine lining <8 mm.

Possibility of pregnancy among patients with P4 on hCG day < 1.5 ng/ml is 1.8
times higher than those with P4 on the hCG day> 1.5ng / ml

Possibility of pregnancy among patients with at least 1 grade 3 embryo is 3.2 times
higher than those without any grade 3 embryos.

Chapter 4: DISCUSS

4.1. Discuss the results of ovarian stimulation of two courses

Results of ovarian stimulation of two courses are evaluated and discussed include:
ovarian response, number of retrieved ovules after aspiration, cycle cancellation
rate.

4.1.1. Discuss the ovarian response

Standard poor response to ovarian stimulation in research when there are less than 4
retrieved follicles after oocyte aspiration. The response rate is low in hMG group which
is 36.4%, at rFSH group its is 41.8%. This rate is higher than other studies in Vietnam.
Author Vuong Thi Ngoc Lan (2002), poor response rate is 22.7%. Author Vu Minh
Ngoc (2006) poor response rate of long course is 22.6%. This difference is because that
the research subject of the group has history or risk of poor response, not group
anticipated normal ovarian response. Also due to this characteristic that both research
groups do not have cases of ovarian hyperstimulation.

However, when selecting objects in the study, number of patients with a history of poor
response from previous I\VVF cycles accounts for 69.1% in the HMG group and 70% in
the rFSH group. After using these two courses, the poor response rate drops to 36.4% in
the HMG group and 41.8% in the rESH group. This is the most valuable results of two
studies using this course in general and using hMG in ovarian stimulation in particular.
In addition, this result is also greatly humanitarian, which helps increase the chances of
pregnancy with their own owvules for infertilization women before going to the final
solution is in vitro fertilization with donated ovule.

4.1.2 . Discuss the number of ova obtained of the two courses

One of the purposes of ovarian stimulation is to increase the number of ova obtained.
Only the hCG injections cause mature ovum when at least one follicle size > 2
follicles > 18mm or 17mm. The study results show that although the number of
follicles > 14mm stimulating day of hCG injection did not differ between the two
groups but the average number of ova obtained by HMG group higher than rFSH
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group (6.0 £ 2.5 versus 4.7 + 2.4 ), differences were statistically significant with p =
0:02 . Results of the study were lower than the study of Vu Ngoc Minh City (2006)
with ovule number obtained is 8.3 + 4.7. The reason for this result may be due to the
choice of different research subjects. But this is also a positive result of the use of
HMG research in ovarian stimulation with poor response group.

4.1.3 . Discuss the cycle cancellation rate of two courses

In hMG group, there were 4 cases of no embryo transfer for the reason of not
fertilized ovum , 2 cases of no oocyte upon aspiration. In rFSH group, 5 cases with
oocyte upon aspiration but ovum was not fertilized so there’s no embryo for
transfer. Thus the hMG group has only 104 patients and rFSH group has 105
patients receive embryo transfer embryos . The rate of cycle cancellation of two
groups is respectively 5.4 % and 4.5 % , with no statistical significance (p > 0.5).
Cycle cancellation rate in our study is 1.4% higher than the study of Nguyen Xuan
Hoi (2011 ), 2.6% higher than study of Vu Ngoc Minh. Tsai’s study compares
leuprolide acetate rFSH 0.5mg/day and hMG 1.88mg, cycle cancellation rate was
3.8 % in the hMG group, 5.0% in the rFSH group, the cause of cycle cancellation is
due to no development of follicle. This difference is due to the choice of research
subjects vary between studies.

4.1.4. Discuss the hormonal changes in the course of ovarian stimulation of two courses
* Discuss the changes in E2 concentration

Tests to evaluate E2 concentration in blood are the routine laboratory tests and are
essential in the process of monitoring the development of follicles to stimulate the
ovaries, valuable in assessing the rate of follicle development and the maturation of
the oocyte.

Basic E2 concentration of the cycle was equivalent between the two groups then
increased during ovarian stimulation. E2 concentration on the 7" day of FSH
increased rapidly, the difference was statistically significant between the two
groups with p < 0.05. But on the day of hCG injection of the two studies, E2
concentrations will correspond to the number of ovules and oocyte quality. These
results will be discussed in section of relevant factors.

* Discuss the changes in concentrations of LH

Use of LH present in hMG always raises questions related to the phenomenon of
peak LH and early luteal phase to clinicians. However, chart 3.2 shows, LH
concentrations of both groups significantly reduced after use of GnRH agoinist and
continued to decline to 7" day of FSH and maintained to day of hCG injections.
Basic LH concentrations on the 3" day of the cycle was higher in the hMG group
(6.3 = 0.6) compared with rFSH group (4.9 £ 2.2), the differences were statistically
significant with p> 0.05. On the day of hCG injection, LH concentrations were
similar for the two groups.

High LH on the first day of ovarian stimulation will increase ovarian sensitivity to
FSH, increase ability to recruit follicles, increase the number of ovules. This
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explains the study's results, the increase of the number of ova obtained in hMG
group versus rFSH group. Low LH and FSH on the 7" day of hCG has
demonstrated the role of GnRH agonists in inhibiting LH. The results of this study
reinforce the belief of clinicians to use hMG in ovarian stimulation.

* Discuss the changes in P4 concentrations

Assessing changes in P4 concentrations showed that: P4 increases gradually from 2™
day of the cycle to 7" day of FSH on day of hCG injection. However, P4
concentrations on the day of hCG injection between hMG group and rFSH group
were respectively 1.4 + 0.7 and 1.3 + 0.4. The difference was not statistically
significant with p> 0.05 level. This proves the use of LH present in hMG and GnRH
agonists does not increase serum P4 concentrations on the day of hCG injection.
Study result of Daya S (2002) comparing hMG and rFSH in ovarian stimulation
shows P4 concentrations on the day of hCG injection were similar between two
groups.

In summary, analysis of changes in concentrations of E2, LH and P4 proved agonist short-
course combined with hMG and rFSH does not increase peak LH during ovarian
stimulation. These results contribute further evidence and experience on the use of hMG
in ovarian stimulation courses for in vitro fertilization.

4.1.5. Discuss oocyte quality between the two courses

Insemination is used in ICSI study, this method was only performed on mature
oocyte (MII oocyte). Thus, the mature oocyte obtain is the ultimate goal of ovarian
stimulation. The study results mean number of mature ova for all 3 types: good,
average and bad in the hMG group are respectively (2.5, 1.9, 1.3) tend to be higher
compared with the rFSH group (1.5, 1.7, 1.2), however the difference is not
statistically significant with p> 0.05. The collection of more mature ovum in hMG
group helps to increase number of frozen embryos and increase the chances of
success of a cycle of in vitro fertilization.

4.1.6. Discuss the number of fertilized ovules and average fertilization rate

The number of fertilized ovules and fertilization rates are aggregate results of
oocyte quality, sperm quality and fertilization methods. The number of fertilized
ovules and average fertility of the study tend to be higher in hMG group versus
rFSH group, a difference not statistically significant with p > 0.05. Research done
by Safdarian 100 % ICSI gave the fertilization rate of 97.7 % in the hMG group,
equivalent to rFSH group, which was 98.9 %, higher than our study (79.4 % and
67.6 %). Because sperm quality and fertilization techniques are the same,
fertilization rates will depend on oocyte quality. Group has a history of poor
response and risk of poor response often have poorer quality and quantity of oocyte
than group of normal response, which explains fertility rate of the research group
was lower than other studies. However, the number of ovules obtained after
aspiration of of hMG group was higher, which is statistically significant compared
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with the rFSH group, so it should be able to explain fertilization rates tend to be
higher in group HMG versus rFSH group .

4.1.7. Discuss the number of embryos and embryo quality of two courses

With low average number of embryos, less than 5 embryos, it is often enough for
fresh embryo transfer, no stored embryo. However, differences between the two
groups is the quality of embryos, number of grade 3 embryos in hMG group was
higher, which is statistically significant compared with the rFSH group with p
<0.05 (3.1 = 1.9 versus 2, 6 £ 1.6) and also higher compared to grade 2 and grade 1
embryos. Number of grade 3 embryos, which are the best quality embryos,
including uniform embryos and without debris. This is significant to reduce the
number of embryos transferred, increase number of frozen embryo, increase chance
of frozen embryos, ensure the success rate of the cycle in vitro fertilization and
reduce the incidence of multiple pregnancies.

4.1.8. Discuss the number of transferred embryos of two courses

How many embryos to be transferred in one cycle for being reasonable, indeed it is a
problem without a consensus among in vitro fertilization centers, because it depends on
many factors such as patient age, uterine lining quality, quantity and quality of embryos,
technical proficiency, religion, the law of each country.

The optimal number of embryos to be transferred is the one increasing pregnancy
rate and reducing the rate of multiple pregnancies because multiple pregnancies in
IVF will cause complications such as increase of ovarian hyperstimulation in those
at risk, increase the likelihood of miscarriage, premature birth, preeclampsia ...
According to the recommendations of the American Society of Reproductive, if
under the age of 35, the number of embryos to transfer is < 3. If aged 35-40, the
number of embryos to transfer embryos < 4. If you are aged over 40, the number of
embryos to transfer < 5. If good quality embryos, should reduce the number of
embryos to transfer to avoid multiple pregnancies.

The percentage of 3 embryos transferred into the uterus takes the highest
proportion in both groups, 46.2% in the hMG group and 37.1% in the rFSH group,
the average number of embryos transferred in 2 groups are respectively 2.5 + 1.2
and 2.7 £ 1.2, but the difference is not statistically significant with p> 0.05. The
number of embryos transferred in this study was lower than the study of Vuong Thi
Ngoc Lan (3.4 £ 1.4) and equivalent of Dal Prato study with number of embryos
transferred in the hMG group was 2.2 £ 0,6 and in the rFSH group was 2.2 = 0.5.
The reason for this difference is due to the number of grade 3 embryos in hMG
group was higher, which is statistically significant compared with the rFSH group
(p <0.05), and also explains for the average number of embryos transferred of the
hMG group was lower than rFSH. In group of poor response, number of ova
obtained is often low, having more number of grade 3 embryos to reduce the
number embryo to be transferred will increase the chances of frozen embryos,
increasing cumulative pregnancy rate for IVF cycles.
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4.1.9. Discuss the rate of frozen embryos and rate of cycle with frozen embryos
of two courses

In hMG group, there were 41 cases of frozen embryos, in rFSH group there were
28 cases of frozen embryos. The rate of frozen embryo in hMG group was 39.4%
and of the rFSH group was 26.7%. The difference in the rate of frozen embryos
between two groups is statistically significant with p = 0.05 (p <0.05).

The increase in the number of frozen embryos and increase the rate of cycles with
frozen embryos can help increase the cumulative pregnancy rate of one cycle of
ovarian stimulation, in-vitro fertilization. This economic benefit of hMG group
compared with rFSH group recorded in the study will reduce treatment costs for
poor response group in in vitro fertilization.

4.1.10. Discuss the rate of nesting of two courses

Embryo implantation is a process in which the embryo attaches to the uterine wall
and the first to penetrate the lining of the uterus then the circulatory system of the
mother to form the placenta. Nesting ratio is calculated as the ratio between the
gestational sac and embryo transfer into the uterus. Nesting ratio reflects both the
quality of embryos and fetuses have the ability to grow well into the gestational
sac, and a reflection of the quality of the lining of the uterus to receive the embryo
development.

Nesting ratio of hMG group was 23.2, higher than rFSH group, which was 16%
with p> 0.05 (Table 3.9). This rate is lower than the study of Nguyen Xuan Hoi
(2008)which was 41.3% and 39.9% when comparing the two courses [109]. This is
explained by different study subjects.

Thus, the study of hormonal levels change during ovarian stimulation, oocyte
quality, thickness and pictures of the lining the uterus, implantation rate showed
effectiveness when used LH present in hMG in ovarian stimulation with group at
risk of poor response.

4.1.11. Discuss the clinical application values of two courses

* Discuss the rate of FSH dose increase and decrease

During ovarian stimulation, increase the FSH dose when the ovarian at risk of poor
response. Indicate to increase FSH dose increase when there is less than 5 follicles <
12 mm in size on ultrasound scan and E2 concentration <300 pg /ml on 7" day of
FSH. Indicate to reduce FSH dose once there are 10 follicles each side of ovary with
the dimension of > 14mm and E, level > 2500 pg/ml at the 7" day of FSH.

In all 2 group there is not any case of decreasing of the dose. FSH dose rate in the hMG
of FSH has the decrease trend (2.7% and 6.4%) the difference in 2 group has not
statistic difference. Pepovic to dorovic also give the increased or decreased doses at the
8" FSH day [110], the rate of rFSH in 31% higher than that of the group of our study.
Thus, the decision of beginning FSH dose at the subject is appropriate.

In the hCG group, 3 subjects receive 2 days of increasing doses, with 50 IU of FSH
each day.
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In the rFSH group, 4 subjects receive 2 days of increasing doses with 50 1U of FSH
each day.

The rate of patients receive increasing dose of FSH, the prolonged day of increasing, the
total increased doses of 2 group have not statistic significant with p=0.05.

Studies show that, we can need of increase too much the daily dose FSH, we can
reach the purpose of ovarian stimulation once we have the precis beginning dose. The
results were appropriate with the studies of Miton Leong (Hong Kong) and Pasquale
Patrizic (USA) on 124,700 cycles of ovarian stimulation at 196 center of IVF from 45
nations, much of these center performed an average of 400 cycles/year, 2 centers
4000 cycles/year. Results show that the beginning doses at the group with less
responsiveness ovarian stimulation are > 300 1U/day but < 450 1U/day.

*About the economical value of 2 protocols

The cost of IVF can reach some million VND composing of the price of the
stimulator substance, the media of culture and the equipments for ovary
punctuation and collection of ova, ICSI and transferring the fetuses. The reduce of
the treatment cost has important significant () decrease the cost and hinder the
interruption of treatment, specially the decrease of the cost for the medicaments in
ovarian stimulation.

The group of hMG has no great difference with the group of rFSH in the technique
and result and in the result of the cycle of ovarian stimulation; however total doses
of FSH hMG are difference with rFSH group with statistic significant. On the
market, the price of hMG is lower than that of rFSH. In addition, the collected
follicles, the 3" grade fetuses and freeze fetuses and the cycles with freeze fetuses
of hMG group are increased statistically make the higher cases of success and the
higher accumulated number of fetuses in each cycle of ovarian stimulation.
Therefore, total cost of each time of ovarian stimulation reduces.

4.2. About the factors involving in the result of IVF

4.2.1. About the factors involving in less responsiveness

The prognosis factors of less responsibility before the beginning of ovarian
stimulation were reported such as at the age > 35, 3" day FSH the increasing > 10
IU at antral follicles < 4, inhibin B <45 pg/m, AMH < 25 pg. However, clinically,
less responsiveness state occurred even while those factors are at the normal limit,
this shows that there are any factors show its affect to the ovarian stimulation.

The multi variant regress analyses of the factors of age, AFC, BMI, basal FSH, 7" day
E, level LH, P, at hCG day, with the rate of less responsiveness show that:

At the age > 35, the group of risk of less responsibility is 2.23 folds higher than that
of the age < 35. The patients with the sum of antral follicles < 5 have the risk of
less responsiveness 2.9 folds higher than that of AFC > 5. The patients of basal
FSH level > 10 TU/I have the risk of less responsiveness 2,3,1 folds than that of the
group of basal FSH < 10 TU/I with 95% CI (1.1-4.7).
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Almost studies approve that age is 1 of most influencing factors of the reproduction
of woman, the more older age, the less ovary reserve, the less responsibility of the
ovary and thus the less possibility of pregnancy. Bostros Risk studies show the
successful rate of 24.4% at women of 30-34 years old age and decreasing to 14,7%
at women higher 41 years old ago. Vivien Maclaclan in Australia and New Zealand
also report that the rate of pregnancy at the age 35-39 is 27.2% but that of the group
of more 40 is only 5.1%. | 12" June, 2009 in USA Saswali Sunderam reported that
in < 35 years onld age woman, the rate of getting pregnancy 45%, while at the age
> 42, the rate of getting pregnancy only 7%.

E, examination at 7" day is the first normal examination after FSH injection. Thus,
that is an early examination of value to prognose the risk of less responsiveness of
the ovary, and this moment is physician regulate to increase FSH doses to get
optima effect of ovarian simulation.

In the group of E, at 7" day < 300 pg/ml, the risk of less responsiveness, the risk of less
responsiveness is higher than that of the group at 7" day E, > 300pg/ml 12,9 folds

Thus, the age, AFC, FSH at 3" day. E, level at 7" day the prognosis of less
responsiveness, p < 0.75.

4.2.2. About the factors involving in the sum number of follicles

In table 3.2.2 multi variant regress analysis give an evaluation of total effects of the
age, FSH at 3" day, the sum of > 14nm follicles, E, at hCG day to the collected
sum of follicles.

This relation is exported by the equation:

Y (sum of follicles) = a + b(age) + ¢ (FSH at 3" day) + d (sum of follicles) + e (E,
level at hCG day)

a=2.511; b=-0.062; c = -0.047; d = 0.891; e = 0.00008

The equation Y has a reverse relation with the age, basal FSH level, and a positive
relation with the sum of > 14mm follicles and E, at the injected day hCG. Thus, the
elder age, the basal FSH level the less number of collected follicles.

The sum of > 14 mm, E, level at hCG day higher, the collected follicle sum larger,
p < 0.05 and R=60%. Thus equation has great signification to evaluate the sum
member of follicle.

The sum member of follicles is not related only to the age and basal FSH but
related positively to AFC. Much studies also evaluate the antral follicle count by
ultrasound at the beginning menstrual cycle to prognoses the responsibility of ovary
and follicles count.

4.3.3. About the relation of E, and the sum of follicles

Higher level of E; higher follicle count, the difference has statistic significant with
p<0.05. The relation was exposed by the Equation:

Y (follicle count) = 0.000867 x E, at hCG + 2.988
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For all 2 group hCG and rFSH, average sum of follicles increases following E,
level at hCG day. The higher E, at hCG day, the larger number of follicles count.
The difference has statistic significant, p = 0.001

The equation on follicle count:

Y =0.000867 x E, (at hCG day) + 2.988

a =0.000867; b = 2.988 relation coefficient R = 0.619

The higher E; level, the higher sum of collected follicles.

4.3.4. About the factors involving in the rate of implantation

Studies show that the thickness of uterus mucous membrane do not influence on the
rate of implantation.

However practically, many other factors influence on the rate of implantation.
Following us, these factors compose of uterus mucous membrane, P, level at hCG
day, the sum number of 3" grade fetuses. The freer of liberated fetuses from the
membrane the mark of transferring fetuses. Table 3.2.4 shows that only the number
of 3" grade fetuses has relation with the rate of implantation. The group of at least
1 fetus of 3 grade has the group of 3" grade fetuses has the rate of 7.66 folds
higher than the none 3™ grade fetuses with statistic difference with p < 0.05 (95%
Cl, 1.1-15.6)

Recently studies show also the relation of P, level at the hCG injection day and the
rate of implantation. In the year 2010, studies performing on 1045 cycles of
IVF/ICSI with GnRH agonist, comparing the patients with an increase of P, >1.1
pg/ml with the patients with P, < 1.1 pg/ml) show that the patients group with the
increased P, has a lower rate of implantation (18.1% comparing with 24.4%
p=0.008) and the rate of the lower of survival (27.6% in comparing with 24.4%,
p=0.004) [114]. Our study also a higher in comparing with the cases with higher
P,>1.5 but there is not statistic difference (OR = 1.47; 95% CI = 0.6-3.5). Thus LH
in hMG does not influence on the rate of implantation.

The reproduction help center of control Hospital of Gynecology and Obstetrics, has
evaluated the mark of fetuses transferring to prog the possibility of implantation
and getting pregnancy in IVF. The mark of fetuses transferring composes of 3
factors the mark fetuses (quality and quantity of transferred fetuses), the mark of
uterus mucous membrane (thickness and form) the technique of transferring (easy
or difficult) the highest mark reaches 2 for each factor. The results of studies show
that the rate of the group of > 5 of the transferring fetuses is higher than that of the
group of mark < 5. The difference has not statistic significant with p >0.005. In the
year of 2003, at the Central G&O, there is not any case of difficult transferring
fetuses get pregnancy.

Following us, excluding objective causes, the evaluation as easy or difficult is
subjectively, depending on the skill of the physician and on the technique and equipments.
However, the cleaness of catheter has influence significantly the for getting
pregnancy. In the group of transferring the fetuses with the cleanest catheter the
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rate of getting pregnancy is 50.5% higher than 10% in the case of dirty catheter
(p=0.013 OR 0.09, 0<OR<0.09) Almost studies have reported that the dirty
catheter decrease the number of getting pregnancy. The technique of fetuses
transferring also has great influence. The fetuses placed in the very center of the
uterus with a distance of 1.5-2 cm from the uterus bottom give best result.
Catheters with polluted substance such as blood, mucous substance increase the
possibility of infection, induce and the constraction of uterus, reducing the
possibility of getting pregnancy.

4.3.5. About the factors involving in the rate of clinical pregnancy

Multi variant regress analysis on the factors as age, BMI, basal FSH, the thickness
of uterus mucous membrane, the sum of follicles, E,, LH, P4 level at hCG day, the
sum of transferred fetuses and pregnancy. But only 3 factors — uterus mucous
membrane, P, level at hCG day and quality of the fetuses, expose the relation with
the rate of clinical pregnancy.

Two factors play the most influence on the result of cycle of IVF are the quality of
the transferred fetuses and the possibility of receiving of the uterus membrane.
Prognosis value of the thickness of the uterus mucous membrane can be evalprated
in ultrasound and at any day of the treatment period but the hCG injection day is
the most influenced factor, beacause at that moment, the follicles was matured
confirm many studies are performed at that moment such as by Vuong Thi Ngoc
Lan, Bruffi RLR, Oliveria JBA.

At the Reproduction Help Center of the Central Hospital of G & O, the thickness of
the uterus mucous membrane at hCG Day. Determining the relation of the rate of
getting pregnancy and the value threshold of uterus mucous membrane thickness,
Kovacs study has showed that the rate of getting pregnancy in the group of > 10mm
higher thickness significant statistically than that of the group of < 10mm of thickness
(OR=1.3; CI=1.0-1.7; p<0.05) Vuong Thi Ngoc Lan (1012) also reported the >
10mm thickness of uterus gave the higher rate of clinical pregnancy.

Up to now, the prognosis value P, to the possibility of getting pregnancy is a topic
of controversial. Some authors reported that there is no relation between the rate of
getting pregnancy with P, level at hCG day (Abuzeid 1956, Urman, 1999,
Martinesza 2004) Bosch study has conclused that progesterol level < 1.5 ng/ml give
a statistic significant higher rate of progressive getting pregnancy with the P, level
> 1.5 ng/ml. Our study shows that at the patients of P, at hCG day < 1.5 mmol/ml a
1.8 folds higher than that of the subjects of P, at hCG day > 1.5 mmol/ml, (OR =
18;95CI=11-32)

In the patient of at least 1 fetuses of 3" grade the rate of getting pregnancy is 3.2 folds higher
than the subjects of none of 3° grade fetuses (OR = 3.2; 95% CL = 1.5-7.2)

Logistic agress analysis in 2003 of Shen (USA) shows that the factors of prognosis
value to the possibility of getting pregnancy in the patients whose submitted 1CSI
compose of the age of patient, E; level at hCG day, the count of transferred fetuses
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and the quality of fetuses. But Shen ‘s study is a retrospective which do not show
the threshold of prognosis value.

In sum, studies show that the thickness of the uterus mucous membrane, P, level at
hCG day and the quality of the fetuses are the related factors involving in the rate
of implantation and the rate of clinical pregnancy.

Conclusion

Short protocol/HMG and short protocol/rFSH for treating ovary responds poorly
in in vitro infertilization at the National Hospital of Obstetrics and Gynecology
demonstrates that:
1- The short protocol/HMG gives an analogue result is with the short
protocol/rFSH concerning.
eThe responsiveness of the ovary, the thickness of mucous
membrane the uterus, the sum number of > 14mm follicles at the hCG
inject day.
eThe average sum of follicles: 4.2 + 2.5 in comparing with 3.6 +
2.0
e The rate of fecundation 79.4% in comparing with 67.6%.
o The rate of implantation 23.3% in comparing with 16.07%.
o The rate of clinical fetus/cycle 20.1% in comparing with 16.4%.
o The rate of clinical fetus/the transfer of fetus 22.1% in comparing with
17.1%.
2- The protocol/lHMG gives the better result in comparing with the
protocol/rFSH concerning.
o Average sum of follicle 6.0+2.5 in comparing with 4.9+£2.5
o Quality of fetuses (the sum number of fetuses 3rd grade): 3.1+1.9 and

2.2+16.

e The sum number of freeze fetuses 2.5+1.2 in comparing with
1.6£1.3

e The number of cycles with freeze fetuses 39.4% in comparing
with 26.7%

o Total doses Of FSH: 3082.3%+40.7 in comparing with
3563.6+48.0

e Decrease the cost of treatment.
3- Factors involving in results of IVF.
e Age FSH at 3" day, AFC, E; at 7" day, LH at 7" day.
e The sum number of obtained follicles has an increase ratio with
the age, base FSH and a direct ratio with the sum number of > 14mm
follicle and E, level at the hCG day.
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e The quality of 3™ gradefetuses involving in the rate of
implantation (7.66 fetuses higher in the group of at least 1 fetuses of 3"
grade fetuses in comparing with the none)

o The thickness of lining of the uterus > 8mm or P, at the hCG inject <
1.5mmol/l or in the case of at less 1 fetuses of 3" grade, the ratio fecundation
is higher than of the group of < 8mm thickness of mucous membrane, P, at the
day of hCG > 1.5 mmol/ml none 3™ grade fetuses reach 3 folds 1.8 and 3.2
folds consecutively.

e The lining 0 uterus, P4 on hCG day, the quality of embryo get the
influence to the ratio of implantation and the ratio of clinical fetuses.

Recommendation

1. Short protocol/hMG is the choice ovarian stimulation at the group of previous
poor responder or at the risk of less responsivenessin IVF.

2. hMG studies must be promoted.

3. E, level at the 7™ day is a prognosis factor to detect the risk of less
responsiveness of ovarian stimulation if E; < 300 pg/ml. In this case, physician
must increase the dose of FSH properly.



