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PAT VAN PE

Virat cum (Influenza virus) 1a tac nhan chinh gay ra cac vu dich cim hang
nam tai cac nudc nhi¢t déi va can nhiét doi voi ty 1€ méc va tir vong cao. Cac
vu dich cim xay ra thuong do su thay doi tinh khang nguyén: thay doi nho
khang nguyén (antigenic drift) hodc thay doi 16n khang nguyén (antigenic shift).
Lich st da ghi nhan cac vy dai dich cim xay ra trong thé ky XX nhu dai dich
cim Tay Ban Nha nim 1918 (A/HIN1), dai dich cim Chau A nim 1957
(A/H2N2), dai dich cam Hong Kong nam 1968 (A/H3N2)...1a do sy trao do6i
vat liéu di truyen glu:a virat cim nguoi va virat cum gia cam.

Dich cim gia cam do virat cum A/H5N1 ddc luc cao da xuét hién tai Han
Quéc thang12/2003 va lan rong sang mot s6 nudc Chau A dang 13 mbi quan
tam lo ngai hang dau. Cudi ndm 2003, dich cum gia cam A/H5N1 d4 xuét hién
tai Viét Nam. Dén nay, dich da xuét hién & 61 tinh/thanh trong ca nudc voi $6
gia cam da tiéu hay 1a hon 50 triéu con trong tong sé 300 triéu gia cam mac
bénh. Tinh dén thang 5/2009, di c¢6 15 qudc gia va ving lanh tho xuat hién virat
cim A/H5N1 trén nguoi véi 436 trudng hop mac va 262 trudng hop tir vong,
chiém ty 1& 60%. Viét Nam 1a nudc tht hai trén thé gidi xuat hién virat cam
A/H5N1 trén nguoi (28/12/2003). Ké tir truong hop mac dau tién cho dén nay
(5/2009) tai Viét Nam c6 111 trudng hop dugce xac dinh nhiém cim A/HS5N1
vGi 56 ca tir vong, chiém ty 1& 50,5%. Dich xay ra tai 36/64 tinh/ thanh phd.

Sy luu hanh ddng thoi virat cam theo mua (A/HINI, A/H3N2 va B) va
virat caim A/H5NT tai Viét Nam ctng nhu mot s6 nudc khac trén thé gidi da
gay nén moi lo ngai vé kha niang xuét hién chung virat cim méi, c6 kha ning
lay truyén dé dang tir nguoi sang ngudi. Vi vay, giam sat su luu hanh cta cac
ching virat cim mua va virat cam A/HS5NI1 ciing nhu theo ddi dic diém di
truyén hoc, su bién doi tinh khang nguyén 1a hét sirc can thiét. Xuat phat tir 1y
do trén, chiing t6i tién hanh nghién ctru dé tai: “Nghién citu cin nguyén ciia
cdc vu dich ciim ngwoi dau nhitng nim 2000 tai Mién Bdic Viét Nam ”

Véi muc tiéu:

1. Xac dinh can nguyén cua cac vu dich cum trong giai doan 2001-2009.

2. Tim hiéu déc diém di truyén hoc, tinh khdng nguyén cia cdc ching

virut cum mua A/HINI, A/H3N2, B va virut cum A/H5NI1 lwu hanh
trong giai doan 2001-2009.
Nhirng dong gép méi ciia luan an
1. Xac dinh dugc can nguyén cua cac vu dich cim cting nhu thot gian luu
hanh cua virGt com tai Mién Bic Viét Nam giai doan 2001-2009. Piéu
nay rt co ¥y nghia vi néu du doan duoc thoi diém dién ra vu dich c6 thé
chu dong trong cong tac phong chéng dich.
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2. Chumg minh sy trong déng khang nguyén cua virGt cam mua A/HIN1 va
A/H3N2 luu hanh tai Mién Bic Viét Nam véi cac ching virat cim duoc
TCYTTG khuyén céo cho san xuit vac xin khu vuc Bac Ban cau theo
trng nam.

3. Chimg minh sy khong thay d6i cac gen quyét dinh gan bam cta virat cum
A/H5N1 véi té bao khi chuyén tic chu tir loai chim sang nguot. Piéu nay
giai thich cho viéc virat cam A/H5N1 da khong lan truyén rong rii &
quan thé nguoi.

4. Chang minh duoc sy tién hoa va lan truyén cua virat cim A/H5N1 dudng
nhu tai chinh khu vuc ma n6 luu hanh va khong phu thudc vao sy trao doi
tich hop v6i virat cim méi do chim di cu mang dén

5. Phat hién dugc mot sd dot bién, thay ddi axit amin & mot sb vi tri trén
protein NA cu thé 13 vi tri H275Yva I117V lién quan dén su khang hodc
giam do nhay cta thudc. Piéu nay co y nghia quan trong trong cong tac
diéu tri va dy phong bénh cum.

B0 cuc luan an: Ludn an gom 117 trang gom:

Dit van dé 2 trang
Chuong 1: Tong quan 30 trang
Chuong 2: Ddi tugng va phuwong phap nghién ciru 22 trang
Chuong 3: Két qua va ban luan 60 trang
Két luan 2 trang
Kién nghi I trang

Luén an c6 24 bang va 28 hinh v&. Trong 156 tai liéu tham khao co6 10 tai
ligu tieng Viét va 146 tai li¢u tiéng Anh.

Chuwong 1
TONG QUAN

1.1. Virut cum
1.1.1. Piic diém chung

Virat cam thudc ho Orthomyxoviridae, bao gém 5 nhém virtat: virat cum
A, virut cam B, virat cim C, virat Thogoto va virtt Isa. Virat caim A dugc chia
thanh cac phan typ dua vao cau tric khang nguyén bé mat 1a HA (H1 —-H16) va
NA (N1-N9).Virat cam B hau nhu khong quan sat dugc su thay doi vé khang
nguyén bé mit. Protein HA gay ngung két hong cau, c6 vai tro quyét dinh trong
viéc gan virat vao té bao chu, protein NA ¢6 chtrc ning pha v lién két giira
virat va té bao chu dé giai phong virat ra khoi té bao nhiém.

Gemone cua virut cam A, B gé)m 8 phan doan va cua virat cam C 1a 7
phan doan ARN sgi don am, co chiéu dai khoang 10 dén 15 kb. Mdi phan doan
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ma hoa cho 1 hoidc 2 protein ciu triic hodc khong cdu tric: (7 protein ciu tric:
PBI1, PB2, PA, HA, NA, NP va M1 va 3 protein khong cAu triic- nonstructureral
protein: NS1, NS2 va M2 d6i véi virat cim A va NB ddi véi virat cam B - chi
thdy & t& bao nhiém virat ).
1.1.2. Tinh da dang vé vit ligu di truyén va sw tién héa ciia virit ciim A

Virat cam A ¢ dbi twong gdy nhiém phong phu: gia cam (ga, vit,
ngan...), thily cdm, chim di cu, dong vat c¢6 v va ngudi nén vat liéu di truyen
ARN cua virat ludn chiu tac dong cua vat chu trong qua trinh tham nhlem
phién ma, nhan I€én, tich hop, nay choi va giai phong thé hé mai ra khoi té bao
chu. Két qua ctia qua trinh nay 1a cac bién doi trong vat liéu di truyén (d6t bién -
mutation), hodc c6 su pha tron cac phan doan gen cua virut cim A khac nhau
khi cing dong nhiém trén mot té bao (trao d6i va tich hop - reassortment). Hé
qua ctia nd 1a sy thay doi khang nguyén: thay d6i nhé khing nguyén
(antigenic drift) hoic thay doi 16n khang nguyén (antigenic shift). D6 chinh
1a nguyén nhan gay ra cac vu dich lé té hodc dai dich cim. Nhung thay doi
trong vt liéu di truyén cua virat cim A 1a dong luc cho su tién hoa cia né.

1.1.3. Sw tién héa ciia virit cim B
Virat cim B chi lvu hanh ¢ nguoi va hai cau. Khac véi virat cam A, su

tién hoa cua virat cim B xay ra véi tan sudt thap. Pén nay, virGt cam B luu
hanh trén thé gidi dugc chia thanh 2 dong: dong B/Victoria/2/87-like virus va
dong B/Yamagata/16/88-like virus.
1.2. Tinh hinh dich ciim trén thé giéi

Trong thé ky XX di ghi nhan 4 dai dich cum trén ngudi xay ra: dai dich
ciim “Tay Ban Nha” (1918-1919), dai dich cam “Chau A” (1957), dai dich cim
“Hong Kong” (1968) va dai dich cam “Nga” (1977). Va dac biét, cu01 thé ky
XX va dau thé ky XXI xuat hién dich cam A/H5N1 lay truyén tir gia cam sang
nguoi. Dich xuét hién tai dau tién tai Hong Kong vao thang 5/1997. Tinh dén
nay, da c6 15 qudc gia va ving lanh tho xuat hién virat cam A/H5N1 trén ngudi
v6i 436 trudng hop mic va 262 trudng hop tir vong, chiém ty 16 60%.
1.3. Tinh hinh dich cam tai Viét Nam
1.3.1. Dich cim mua

Tai Viét Nam, hoi ching cam (ILI) 1a mot trong 26 bénh truyén nhiém c6
ty 16 mic cao nhét trong cac bénh truyén nhiém giy dich ¢ nudc ta. Ty 1& hoi
ching cim trung binh trong 5 nam (2001-2005) la 2040,4/100.000 dan, ding
dau trong 10 bénh c6 ty 1&é mac cao nhét tai Viét Nam. Trong 2 nam 2006-2007,
ty 1€ hoi chirng cim/bénh nhan dén kham tai cac diém giam sat bénh vién la
12,5% va ty 1€ bénh nhan hdi ching cum dugc xét nghi€ém duong tinh véi vi rat
ciim bang k¥ thuat RT-PCR 14 18,4%.
1.3.2. Dich cium A/H5N1

Truong hop mic cam A/H5N1 trén ngudi dau tién tai Viét Nam ngay 26
thang 12 nam 2003 1a bénh nhan tai Ha Nam. K& tir truong hop mic dau tién
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cho dén nay (5/2009) tai Viét Nam c6 111 truong hop duoc xac dinh nhiém
cim A/H5N1 véi 56 ca tir vong. Dich xay ra tai 36/64 tinh/ thanh phd.

1.4. Pic diém lam sang va sinh bénh hoc

1.4.1. Piic diém lim sang

* Ciim mua: s6t cao > 38°C, ho hoic dau hong

* Cum A/H5NI: sot cao > 38°C, ho khan kho thé, X-quang phoi c6 ton
thuong viém phoi khong dién hinh va khong c6 chan doan nao khac.

1.4.2. Sinh bénh hoc

Nhiém tring giy ra béi virat cim dau tién 13 viém duong ho héap trén.
Nhiém trung gy ra bai virat cam A thuong dé lai nhiing nhiing d4u hiéu sinh
bénh hoc tai duong ho hap dudi. Cac chu’ng viém thanh quan, khi quan, phe
quan cap xuat hién cung véi triéu ching viém long duong ho hap va phu né.
Nhiém trung gy ra boi virat cim A/H5N1 bao gom triéu ching mau kho dong,
than hu, tan hach bach huyét va ton thuong phéi.

1.5. Dich t& hoc bénh cim
1.5.1. Phwong thirc va thoi gian ldy truyén

Virat cam duoc lay truyén tir ngudi sang nguoi theo dudng ho hip: trong
qua trinh néi, ho, khac, hat hoi. .

Virat cam A/H5NI lay truyen tur dong vat sang nguoi qua duong tiép xtic
tryc tiép gitra gia cAm nhidm bénh va nguoi hodc an thit gia cdm d3 bi nhiém
bénh.

1.5.2. Nguén bénh va é chira

Virat cum A c6é mot h¢ vat chu rong rai. Cac loai gia cam hoang dai, vit
va cac loai thuy cam 13 céc 6 chira, noi 4n néu dau tién ctia 16 phan typ HA va
9 phan typ NA di biét. Mot loai vat chu tu nhién khac cta virat cam A d6 1a
dong vat c6 va va nguoi. Virut cum typ B chi luu hanh rong rai & nguoi.

1.5.2. Tinh cdm nhiém va ddp trng mién dich

Tinh cdm nhiém: Moi ca thé déu c6 thé nhiém cim va mic bénh cim.

Ddp irng mién dich: Trong nhiém trung tién phat, cac khang thé dic hiéu
v6i hemagglutinin IgA, IgM va IgG xuat hién ¢ dich miii, c6 vai trd quan trong
trong ngan chin su nhiém virat, hoat dong cta nd dién ra tai bé mit mang nhay
ctia bo may ho hap. Trong nhiém virat thir phat, khang thé IgG han ché sy nhan
1én cta virat va interferon ciing giup cho su hdi phuc ¢ hiéu qua.

1.6. Bién phap du phong va kiém soat bénh cim

1.6.1. Thuéc khdng virit

* Amantadine va Rimantadine (flumadine): ngan can sy xam nhap cua virat
béng cach uc ché hoat dong cua kénh ion M2, do d6 ngan can su “cdi 40” cua
virat. Amantadine dugc str dung dé diéu tri bénh nhan nhiém cam A. Su khang
thudc ciing nhu nhitng phan tng phu sau khi dung thudc khang virat 1a van dé
dang quan tam.

* Oseltamivir (Tamiflu) va Zanamivir (Relenza): Ngan can sy giai phong virat
khoi té bao nhiém nho e ché hoat dong ctia enzyme neuraminidase (NA). Viéc
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stt dung thudc khang virat nhu oseltamivir hay amantadine déu c6 nhimg han
ché nhat dinh.
1.6.2. Vic xin ciim

Véc xin cim mua (A/H3N2, A/HINI va B) hién tai c6 nhiéu loai khac
nhau: vac xin bat hoat (inactivated vaccine), vac xin song giam doc luc (Live
attenuated influenza virus - LAIV) va vac xin bat hoat bang cong nghé di truyen
nguoc (reassortment vaccine). Hién tai, Vac xin cum mua dang dung phd bién 1a
vac xin bat hoat, da gid (thanh phan vic xin bao gdm virat cum A/HINI,
A/H3N2 va B).
1.6.2.1. Viic xin ciim A/H5N1

Hién nay, vic xin phong bénh cim A/H5N1 cho ngudi cta cac hing
Sanofi Pasteur — Phap, Novartis - Thuy Si, GlaxoSmithKline — Anh... dd duogc
cap gidy phép luu hanh. Tai Viét Nam, vic xin cm A/H5N1 di duoc san xuét
0 quy mo phong thi nghiém va dang dugc thir nghiém l1am sang.

1.7. Chan do4n trong phong thi nghiém
1.7.1. Phwong phap phat hién khang nguyén

- Thir nghiém chan dodn nhanh (Quicktest): khang thé don dong cé trong
que thtr két hop vai khang nguyén nucleoprotein hoic neuraminidase cta virtt
cum.

- Phan lap va dinh typ virut: Phan lap virat dugce coi 1a “ti€u chuan vang”
trong giam sat cum. Hién nay, c6 2 hé thong phéan lap duoc TCYTTG khuyén
c4o 1a phan 1ap trén tring ga dat tiéu chuan (Specific Pathogenic Free - SPF)
10-11 ngay tudi va trén dong té bao thuong truc than chd ( Mardin- Darby
canine kidney cells - MDCK). Virtt sau khi phan lap dugc xac dinh ddc tinh
khang nguyén bang phan tng trc ché ngung két hong cau (HI).

- Thir nghiém mién dich huynh quang (Immunofluorescent assay - IFA)
1.7.2. Phwong phap phat hién vt liéu di truyén

- Phuong phdp RT-PCR: c6 kha ning xac dinh nhanh sy nhiém virut
thong qua xac dinh vat liéu di truyén cta virat bang kha niang phat hién doan
ARN dic hiéu cta virGt cim trong mau bénh phém lam sang.

- Phwong phdp Real time RT-PCR: dugc tng dung dé dinh luong ADN,
ARN, chan doan céc virat gdy bénh nhu virat cam A/H5N1, RSV...

- Phwong phdp khuéch dai dang nhiét qua trung gian vong phién ma
nguwoc (RT-LAMP): khuéch dai ADN trong diéu kién dang nhiét, thoi gian tién
hanh phan Gmg ngan.

- Phirong phdp xdc dinh trinh tw gen (Sequence): xac dinh dic diém di
truyén hoc, xdy dung cay gia h¢ trén co sO so sanh gen HA, NA va M cua virat
cim, tir d6 xac dinh tan suat tién hoa, cac dot bién trén mot s6 gen lién quan
dén kha ning tang doc luyc cua virut, giam do nhay cua thudc khang virtt cling
nhu phat hién cic yéu td tiém tang cia sy trao doi va tich hop cta virat cam
A/HS5NI va cac chung virat cam dang luu hanh.

1.7.3. Phuong phap phat hién khang thé
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- Phan img tkc ché ngung két hong cau (Hemagglutination Inhibition test
- HI): x4c dinh khang thé khang HA dic hiéu virat cum (antiheamagglutinin)
khi két hop v6i khang nguyén chuan (A/H1, A/H3, A/H5, B...)

- Phan vung trung hoa vi lwong (Microneutralization test - MN): phat hién
khang thé khang dac hiu virat cam A/H5N1 va khang thé khang cac phan typ
virat cim gia cdm khac ma phan ung HI khong c6 kha nang phat hién dugc.

- Thir nghiém hdp phu mién dich gdn enzyme (Enzyme linked —
immusorbent assay - ELISA): duoc st dung rong rai dé phat hién khang thé IgG
va IgM khang virut cim.

) . Chuwong2 A )
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru
2.1.1. Dinh nghia ca bénh
* Bénh nhan viém dwong ho hap nghi nhiém virat cim mua
- Sét cao trén 38°C.
- Dau dau, dau moi nguoi, ho khan, c6 thé kém theo viém long duong ho
hap.
* Bénh nhan viém dwong hd hap cap nghi nhiém virat cim A/H5N1
- S6t cao trén 38°C
- Biéu hién ho hap: chay nudc mili, ho, kho khé, khé tho
- XQ phoi c6 ton thuong
- Bach ciu dudi 5000/mm’
- Co yéu t6 dich t& lién quan (tiép xtic voi gia cAm 6m, an thit gia cam
ém...)
2.1.2. Cé madu, thoi gian va dia diém
* MAu bénh phim cia bénh nhan nghi nhiém virdt cim mua: thu thap
trong 8 nam (2001- 2008) tai Ha Noi va cac tinh Mién Bic Viét Nam: 15.403
bénh nhan.
* MAu bénh phim ciia bénh nhéin nghi nhiém virat cim A/H5N1: thu thap
trong 6 nim (6/2003-5/2009) tai mot sb tinh Mién Bac Viét Nam: 1.739 bénh
nhan.
2.2. Viatli¢éu
2.2.1. Miu bénh phcfm: Dich ngoay hong hoac dich ndi khi quan.
2.2.2. Té bao: Té bao thuong truc than ché (Mardin- Darby Canine Kidney
cells): MDCK (CDC - My).
2.2.3. Sinh pham
- Sinh pham st dung cho phan ung RT-PCR, Realtime RT-PCR, phan
tmg x4c dinh trinh tu chudi nucleotide: Qiagen, Invitrogen va ABI.
2.3. Phuong phap
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2.3.1. Phén ldp virdt: trén té bao MDCK theo thuong quy cua Vign VSDTTU
2.3.2. Dinh typ virut bang phdn itng ngan ngung két hong cau (HI): Phan
tmg duoc tién hanh theo thudng quy cta Vién VSDTTU.

2.3.3. Phuwong phap RT-PCR

2.3.4. Phuwong phap Real-time RT-PCR

2.3.5. Phwong phap xdc dinh trinh ty gen (Sequence)

2.3.6. Phwong phap xir ly s6 ligu: SO lidu nghién ctru dugce nhap, xir Iy va tinh
toan trén phan mém Access. St dung phuong phap Tukey’s test dé danh gia su
khac biét thong k& gitta phuwong phap phén 1ap virat va pthO’ng phap RT-PCR.
St dung phan mém DNAStar va MEGA 4 dé xay dung cdy gia hé bang phuong
phap Neighbor Joining, TreeExplorer.

2.3.7. Vin dé dao dirc trong nghién ciru: Cac thong tin ca nhan cua ddi tuong
nghién ctru dugce bao mat theo ding didu khoan cia Hoi dong Y duc. Két qua
nghién ctru thu dugc chi phuc vu cho muc dich khoa hoc va bao v¢ strc khoe
ctia cong dong, khong duoce stir dung véi bat ky muc dich nao khac.

) phlgdng‘ 3
KET QUA VA BAN LUAN

3.1. Cac vu dich ciim x4y ra tai Ha Noi va Mién Bic Viét Nam, 2001-2009
3.1.1. Giam sat sy lwu hanh cua virut cam mua tai Ha Ngi, 2001-2005

T nam 2001 dén 2005, phong thi nghiém Virat H6 hép, Vién V¢ sinh
Dich t& Trung wong d hop tac véi Truong Pai hoc Niigata, Nhat Ban tién hanh
giam sat chu dong su luu hanh cua virat cam tai 4 diém ¢ Ha Noi: phong kham
nhi Bénh vién Nhi Trung Uong, Bénh vién Bach Mai va 2 phong kham Nhi tu
nhan thudoc quan Thanh Xuan va Hai Ba Trung.

Phuong phap: phan lap virat trén té bao MDCK theo thuong quy cua
Vién VSDTTU.

Bing 3.1. Két qua phan 1ap virat cim mua tai Ha Noi, 2001-2005

Nam S0 mau S0 mau Ty 1€ (%)
phan lap dwong tinh

2001 2182 74 3,4

2002 1462 13 1,0

2003 1064 32 3,0

2004 1091 32 2,9

2005 1264 39 3,1
Tong sb 7063 190 2,7
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Trong tong s6 7063 mau bénh pham nghi nhiém cum trong 5 nam (2001-
2005) tai Ha Noi, ching to1 da phan 1ap duge 190 chung virat ciim, chiém ty 1€
2,7% (bang 3.1). Phuong phap phan lap virat dugc coi 1a “tiéu chuin vang”
trong chan doan nhiém virGt néi chung. Tuy nhién, néu chi ap dung duy nhat
phuong phap nay dé xac dinh nhiém virat cam thi két qua thu duoc dudng nhur
chua phan anh day du veé ty 18 nhiém virat cim trong hoi chimg cim. Phuong
phap nay cho phép tim hiéu dugc sy thay do6i dac tinh khang nguyen hé qua
cua qua trinh tlen hoa cua virat cam A thong qua cac hi¢n tugng * thay d6i nho
khang nguyén” (antigenic drift) va “thay doi 16n khang nguyén” (antigenic
shift).

3.1.2. Dtch cum mua tai Mién Bic Viét Nam, 2006 — 2008

Bat dau tir naim 2006 dén nay, du an giam sat cim Qudc gia (GSCQG) do
Trung tam Kiém soat va Phong bénh (CDC - My) tai trg da dugc trién khai tai
15 diém giam sat thudc 4 khu vuc: Mién Bic, Mién Trung, Mién Nam va Tay
Nguyén. Trong do, Mién Bic c6 7 diém giam sat bao gdm: Vién Cac bénh
truyén nhiém va nhiét d6i Quoc gia, Vién Nhi Trung Uong, phong kham da
khoa Thanh Xuén, phong kham Pa khoa Ba Triéu, TTYT huyén Kién Xuong-
Thai Binh, TTYT thi xa Hoa Binh, TTYT huyén Cao Loc — Lang Son

Giam sat sy lwu hanh cua virt cim bang phuong phiap RT-PCR theo
thuong quy ctia Vién VSDTTU.

Bang 3.2. Két qua xac dinh sy lvu hanh ciia virit cim mua tai Mién Bic,
2006 — 2008 bang phuong phap RT — PCR

Nam S6 mau S0 mau Ty 1€ (%)
xét nghiém duwong tinh
2006 2340 516 22.1
2007 3046 556 18.3
2008 2954 544 18.4
Tong so 8340 1616 19,4

Trong tong s6 8340 mau bénh pham thu thap trong 3 nam (2006-2008),
chiing t6i x4c dinh dugc 1616 mau duong tinh vo1 virat cim bang ky thuat RT-
PCR, chiém ty 1& 19,4% (bang 3.2). Két qua ndy d3 khang dinh duogc vai tro giy
bénh cta virGt cim mua tai Viét Nam ciing nhu budc dau cho phép mo ta chi
tiét vé su luu hanh, su tién hoa cling nhu cung cip nhimg thong tin du bao vé
thanh phan cua vic xin cim theo mua cho Viét Nam va cac nudc c6 cung diéu
kién khi hau.

Phuong phap RT-PCR duogc lya chon trong giam sat cum tai Viét Nam
trong giai doan nay do su xuat hién va gdy bénh cho ngudi cua vir(t cim gia
cam A/H5N1 duoc khang dinh. Viéc lua chon phuong phap phong thi nghiém
(PTN) c6 kha nang phat hi¢n nhlem virat cum dong tho1 ddm bdo sy an toan
cho ngudi tiép xuc va han ché toi da kha ning 1y nhiém trong cong dong 1a yéu
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cau cép thiét. RT-PCR dung trong chian doan cim 1a phuong phap an toan, dé
trién khai, c6 thé tién hanh tai phong thi nghiém an toan sinh hoc cép do 2 (BSL
2). Trong khi d6, phan lap virat cim doi hoi diéu kién an toan sinh hoc nghiém
ngit hon (phong thi nghiém an toan sinh hoc cap do 3 - BSL3).

3.1.3. Dich cum ldy truyén tiv gia cim sang ngwoi do virut cim A/H5NI tai
Mién Bic Viét Nam, 6/2003 — 5/2009

Bang 3.3. Két qua xac dinh bénh nhéan nhiém virit caim A/H5N1 bing

phwong phap RT-PCR tai mét s6 tinh Mién Bic Viét Nam, 6/2003 - 5/2009

Nim S6 bénh nhan Sgl:’f,l‘:'g‘ t‘::l‘ﬁ“ TV 18 %
2003 16 3 18,8
2004 283 . 3.9
2005 632 5 76
2006 138 0 0
2007 254 3 32
2008 215 6 2.8
3 1/25(;(2)809) 151 3 2,0
Tong so 1739 83 4,8

T thang 6/2003 dén thang 5/2009, trong tong sd 1739 bénh nhan
VDHHC nghi nhiém virat A/H5N1 d3 xac dinh duoc 83 bénh nhan nhiém virat
cim A/H5N1 tai Mién Bac Viét Nam bang phuong phap RT-PCR. Ty 1¢ mic
trung binh la 4,8% (bang 3.3). Nam 2006 khong co truong hgp bénh nhan nao
nhiém virGt cam A/H5NI.

3.2. CAN NGUYEN CAC VU DICH CUM MUA, 2001 — 2008
3.2.1. Can nguyén cdc vu dich cum tgi Ha Ngi, 2001-2005
Bang 3.4. Két qua x4c dinh cac phén typ virat ciim tai Ha Noi,
2001-2005 bang phwong phap HI

Nam A/(Ij-illl;l A/(Ij—il;?\lz Cum B Tong s6
2001 13 4 57 74
2002 5 8 0 13
2003 23 7 2 32
2004 0 23 9 32
2005 6 29 4 39
Tong sb 47 71 72 190
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Két qua giam sat sy luu hanh virat cim trong giai doan 2001-2005 tai Ha
Noi cho thdy: virat cam B 1a virat dong val tro gy bénh chinh trong nam
2001.VirGt cam A/H3N2 dong vai tro ndi trdi - xuat hién 3 nim 2002, 2004 va
2005 va nam 2003 la virat cam A/HINT1 (bang 3.4).
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Hinh 3.7. Sy luu hanh cua cac phan typ virut cam theo thang tai
Ha Noi, 2001 — 2005.

Virat cim luu hanh quanh nam voi cac phan typ virat cam khac nhau
(hinh 3.7). Day 1a nhing nam dau trién khai hé théng giam sat cim, chung t61
tién hanh giam sat bang phuwong phap phan lap virat nén két qua phan nao con
han ché. Vi vay, cic thang luu hanh virat cim luu hanh chu yéu trong mdi nam
la chua 1o rang.

3.2.2. Cin nguyén cdc vu dich ciim mia tai Mién Bic, 2006-2008
Bang 3.6. Két qua xac dinh sy lru hanh ciia cic phan typ virit tai Mién
Bic Viét Nam 2006 — 2008 bang phwong phap RT-PCR

Nim | Cim A/HIN1 |Cam A/H3N2| Cum B Tong so
2006 336 6 174 516
2007 4 482+2% 68 556
2008 283+2%* 31+1* 227 544
Tong so 623+2%* 519+3* 469 1616

* : dong nhiém virat cam A/H3N2 va B
*%*; dong nhiém virat ciom A/HINI va B

Virat cim B xuat hién trong ca 3 nim nghién ctu, trong d6 cao nhat 1a
nam 2008. Virat cam A/HIN1 va virat cam A/H3N2 xuat hién xen k& giira
cic nam: virat cam A/HIN1 xuit hién nim 2006 va nam 2008, virGt cam
A/H3N2 xuét hién nam 2007. Trong ca 3 nam déu c6 su lvu hanh xen k& cua
virat cam A va virat caim B Trong d6, cin nguyén chu yéu giy dich nim
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2006 va nam 2008 1a virat cam A/HINI1, nam 2007 1a virat cm A/H3N2.
(bang 3.6).
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Hinh 3.9. Sir lwu hanh ciia virit cim mua theo thang tai Mién Bac Viét
Nam, 2006 — 2008

Virat cum luu hanh quanh nam (hinh 3.9), thuong tap trung vao 2 thoi
diém 1a cudi mua xuan (thang 2-3) va giita mua hé ( thang 7-8). Trong d6, virtt
cim B 13 can nguyén chu yéu giy ra cic vu dich vao cudi mua xuin (2006 va
2008), virat cam A/HIN1 hoic A/H3N2 1a cin nguyén chil yéu gy ra cic vu
dich vao gitra mua he.
3.2.3. Dic diém di truyén hoc ciia virit ciom mua, 2001-2007
3.2.3.1. Pic diém di truyén hoc ciia virit ciim miia A/HIN1, 2001-2006

Cay gia h¢ HA (35 chung) va NA (20 chung) cua virat cam A/HINI
dugc xay dung dua trén phuong phap Nelgbour Joining (NJ), sir dung chung
A/New Caledonia/20/99 (HIN1) lam goc céy gia h¢. Két qua phan tich vat liéu
di truyén cho thdy gen HA va NA cua virat cam mua A/HIN1 dugc chia thanh
4 nhom: 1, II, IIT va IV (bang 3.9).

Bang 3.9. Phian nhém vt liéu di truyén gen HA va NA virat ciim A/H1N1
theo nam, 2001-2006

Nam luu hanh
Nhom
Gen HA Gen NA
I 2001 — 2002 2001 va 2002
II 2001, 2002 va 2003 2002 va 2003
111 2005 va 2006 2005 va 2006
v 2006 2006

* Péc diem di truyén hoc gen HA ciia virut cim A/HINI: So sanh vo1 chung
virat cum A/HINI stir dung trong thanh phan vac xin nam 2001-2006 cua Bac
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Ban ciu (A/New Caledonia/20/99), cac chung phan l4p tai Mién Bic Viét Nam
co gen HA thudoc nhom I, 11, 11, c6 5 axit amin thay ddi so véi chung virat s
dung vic xin cim mua giai doan 2001 — 2006. Chung virat cim mua A/HIN1
xuat hién vao thang 5/2006 (A/Hanoi/BM344/06) c6 gen HA thudc nhoém IV va
c¢6 12 axit amin thay d6i. Chung virat nay c6 do twong dong cao (99%) so voi
chung A/Solomon Island/3/06 sir dung cho véc xin cam mua 2007-2008.

* Pdc diém di truyén hoc gen NA ciia virit ciim A/HINI: Gen NA cua virGt
cum mua A/HINI trong giai doan 2001-2006 ciling phan tach thanh 4 nhom I,
II, I1I va IV. Trong d6 nhom I bao gém cac chung virat luu hanh ndm 2001 va
2002 va c6 d6 twong ddng cao voi ching virat A/New York/241/01. Céac ching
virat luu hanh trong nam 2003 tao thanh mt nhom doc lap - nhom 11, va co6 do
trong ddng cao véi chung A/Hanoi/1863/01. Tai nhém III - nhém bao gdm cac
chung virat luu hanh nam 2005 va 2006, tuy dugc tap trung thanh trong mdt
nhom, nhung c6 su tach thanh cac nhanh nho theo nam luu hanh trén ca 2 gen
HA va NA.

Tuy 4 nhom dugc hinh thanh trong qua trinh thiét lap cay gia h¢ nhung
cac nhom I, IT va II déu c6 xuat phat diém chung, c6 do tuong dong cao trén ca
gen HA va NA trong khi nhom IV duoc phén tach rd rang va két qua 1a su thay
d6i vé dic tinh khang nguyén cua virat caim A/HIN1 bat dau. Nhu vay, virat
cim muia A/HINT1 luu hanh tai Ha ndi tir nim 2001-2007 c6 kiéu hinh ciia gen
HA va NA tuong ddi 6n dinh, it thay doi, bién d6i tir chung A/New
Caledonia/20/99 (2001-2006) - A/Solomon Island/3/06 (2007-2008). Gen HA
va gen NA bién d6i doc lap theo mot trat t lién tiép (bang 3.9).
3.2.3.2. Pic diém di truyén hoc ciia virit ciim A/H3N2, 2001-2007

Cay gia h¢ HA va NA cua virat caim A/H3N2 dugc xay dung dua
trénphuong phap Neigbour Joining (NJ), st dung chung A/Moscow/10/99
(H3N2) lam gbc ciy gia hé. Gen HA cua virat cim mua A/H3N2 duoc chia
thanh 4 nhom: I, I1, II va I'V; trong khi d6 gen NA duoc chia thanh 2 nhom: I va
IT (bang 3.10).

Bang 3.10. Phan nhom vit liéu di truyén gen HA va NA virat A/H3N2

theo nam, 2001 - 2006

Nam luu hanh
Nhom
Gen HA Gen NA
| 2002 2002 — 2003
11 2003 2004-2005
IITa, ITIb 2003-2004, 2005
v 2005

* Pic diém di truyén hoc gen HA ciia virit cim A/H3N2: Hinh anh cay gia h¢
HA cua virat cam A/H3N2 Iuu hanh tai Mién Bac Viét Nam da mo ta rat ro su
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tién hoa vé vat lidu di truyén cta phan typ nay. Cac nhom virat cim A/H3N2
hinh thanh trong giai doan nay c6 d0 phan tach rd rét, lién quan chat ché véi
nam luu hanh virat: nhom I, II, III va IV. Pac biét, nhom III duoc chia ra thanh
2 nhom phu 1a IIIa va IIIb, tuy cting mdt nhom do c6 do twong dong cao, nhung
nhom ITIb da thé hi¢n chiéu huéng phén tach thanh nhom IV va dudng nhu la
gbe cua nhom IV. Két qua trén goi y rang su tlen hoa cua virat cam A/H3N2
tai Mién Bic Viét Nam c6 thé la qua trinh tu tién hoa trong chinh c4 thé virut,
khong phu thudc nhiéu vao yéu to bén ngoai (tich hop boi cac gen cia virat
cum khac). Virat cim A/H3N2 luu hanh tai Viét nam nam 2001-2006 da thuc
hién sy tién trién theo trinh tu tr ching A/Panama/2007/99 (2001-2002) dén
A/Fujian/411/02 (2003-2004) va A/Wincosin/67/05 (2005).

Nam 2007, ching to1 tién hanh phan tich virat cam A/H3N2 luu hanh tai
ba khu vuc Mlen Bic, Mién Trung va Mién Nam dé tim hiéu anh huéng cia
yéu t6 dia Iy. Két qua cay gia hé gen HA cho thiy c6 sy twong dong 16n giita
virat caim A/H3N2 luu hanh tai Mién Trung va Mién Nam. Trong khi virGt cam
A/H3N2 luu hanh tai Mién Béc thi tap trung vao mdt nhom riéng biét va khong
coO su dan xen voi1 cac virat phan lap tai Mién Trung va Mién Nam. Nhu vay, su
tién hoa cta virat cam A/H3N2 tai Viét Nam nim 2007 c6 kha nang chiu anh
huong cua yéu té dia 1y va nghién ctu nay can phai tién hanh tiép tuc vao
nhing nam tiép theo.

* Pic diém di truyén hoc gen NA ciia virit ciiom A/H3N2: Gen NA cua virat
cum A/H3N2 luu hanh tai Viét nam giai doan 2001-2007 chi tap trung vao 2
nhém chinh 14 :

- Nhom I: gdm céc virtt lru hanh nam 2002-2003.

- Nhom II : gdm cac virat lvu hanh ndm 2004-2005.

* Dac diém di truyé;n hoc cua virut cum mua luwu hanh tai Mién Bic Viet
Nam nam 2001-2007

- Tinh da dang di truyén cua virat cim A/HINI thap hon virGt cim
A/H3N2. Trong 8 nim nghién ctru, virat cim A/HIN1 ¢6 2 lan thay d6i cau
trac di truyén ( tir A/New Caledonia/20/99 sang A/Solomon Islands/3/06) trong
khi cam A/H3N2 thay d6i 4 lan (A/Panama/2007/99 (2001-2002) -
A/Fujian/411/02 (2002- 2003) - A/Wincosin/67/05 (2006-2007) dén
A/Brisbane/10/07

- Su da dang di truyén cua gen HA pho bién hon gen NA trong ca 2 phan
typ A/HIN1 va A/H3N2 tai Mién Béc Viét Nam.

- Tai cac vung dia 1y khac nhau (Mién Béc, Mién Trung va Mién Nam), sy
da dang di truyén cua virGt cam A/H3N2 ciing c6 thé quan sat dugc.
3.2.4. Dac tinh khang nguyén cua virut cam mua, 2001-2008

Virat cam A/HINI1 xuit hién vao cic nam 2003, 2006 va 2008 va dic tinh
khang nguyén cua cac chiung virat cim mua A/HINT it thay d6i trong 6 nam
(2001-2006), glong chung A/New Caledonia/20/99 (bang 3.13). Sau 1 nam gian
doan (2007) dén nim 2008, chung virat cim A/HIN1 xuét hién trd lai tai Mién
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Bic Viét Nam vé6i dic tinh khing nguyén moéi, twong ty chung
A/Brisbane/59/07.

Trong 6 ndm quan sat, dac tinh khang nguyén cua chung virit cim mua
A/H3N2 lvu hanh tai Mién Bac Viét Nam d3 nhiéu lan thay d6i tir
A/Panama/2007/99  (2001-2002) thanh  A/Fujian/411/02 (2003), dén
A/Wincosin/67/05 (2005) va A/Brisbane/10/07 (2007). Hé qua cta sy thay do6i
dac tinh khang nguyén tor A/Panama/2007/99 (2001-2002) thanh
A/Fujian/411/02 (2003) 1a cac vu dich 16n dugce ghi nhan tai cac nuéec Chau A,
My, Nam Phi... ndm 2003-2004

Khang nguyén virat cam B luu hanh trén thé gidi dugc chia thanh 2 dong:
dong Yamagata (B/Yamagata/16/88-lineage viruses) va dong Victoria
(B/Victoria/2/87-lineage viruses). Pac tinh khang nguyén cua virat cim B luu
hanh tai Vi¢t Nam trong nghién clru ctia ching to61 cling dugc xac dinh thudc 2
dong nay. Sy hién hién dong khang nguyén Yamagata dugc xac dinh tai Mién
Béc Viét Nam vao cac nim 2001 va 2005, dong Victoria vao cac nam 2003,
2004, 2006-2008.

Bang 3.13. Pic tinh khang nguyén ciia virit cim mua tai Mién Bic Viét
Nam béng phwong phap HI, 2001-2008

Nam Dac tinh khang nguyén
Virut cam A/HIN1 Virut cam A/H3N2 Virut cam B
2001 | A/New Caledonia/20/99 | A/Panama/2007/99 B/Yamanashi/166/98
B/Johannesburg/5/99

(Yamagata lineage)

2002 | A/New Caledonia/20/99 | A/Panama/2007/99

2003 | A/New Caledonia/20/99 | A/Panama/2007/99 B/HongKong/330/01
A/Fujian/411/02 (Victoria lineage)
2004 A/Panama/2007/99 B/Sichuan/379/99
(Victoria lineage)
2005 | A/New Caledonia/20/99 | A/Wincosin/67/05 | B/Shanghai/361/02
B/Frolida/0/04
(Yamagata lineage)
2006 | A/New Caledonia/20/99 B/Ohio/01/05
(Victoria lineage)
2007 A/Brisbane/10/07 B/Ohio/01/05
(Victoria lineage)
2008 | A/Brisbane/59/07 A/Brisbane/10/07 B/Ohio/01/05
(Victoria lineage)
Két qua nghién ctru cia chung toi cho thay dac tinh khang nguyén cua virat
cim mua lru hanh tai Viét Nam no1 chung va Mién Bic noéi riéng déu tuong tu
v6i ching sir dung cho san xuat vac xin trong giai doan 2001- 2008. Piéu nay
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c6 nghia 16n trong viéc phat trién va sir dung vic xin cam tai Viét Nam trong
tuong lai. )
3.3. CAN NGUYEN GAY VIEM PHOI NANG DO VIRUT CUM A/H5N1
TAI MIEN BAC VIET NAM, 6/2003-5/2009
3.3.1. Mét sé dic diém chung
3.3.1.1. Tuéi va gii
Trong s6 83 truong hop nhidm virat cam A/H5N1 & Mién Bic c6 46 bénh

nhan nam (chiém 55,4%) va 37 bénh nhan nit (chiém 44,6 %). Tudi nhiém virat
cim A/H5N1 duge xac dinh tu 4 thang dén 81 tudi, tudi trung binh la 28 (clade
1 va 2), trong d6 nhém tudi tir 21-30 tudi chlem ty 1€ cao nhat (26, 5%). bay ¢
the 1a nhimmg d6i tuong & lira tudi lao dong va tan sudt tiép xic truc tiép voi cac
yéu td nguy co s& cao hon so véi tré nho (<15 tudi) hodc ngudi gia ( >60 tudi).
3.3.1.2. Ty I¢ tir vong/ mdc

Bang 3.17. S6 tir vong/ mic ciia bénh nhan nhiém virat cim A/H5N1 tai

Mién Bic Viét Nam, 6/2003 - 5/2009

Nam S0 mic SO tir vong Ty 1€ %
2003 3 3 100
2004 11 8 72,7
2005 52 10 19,2
2007 5 62,5
2008 6 5 83,3
51320, : : 100
Tong so 83 34 41,0

Tinh dén 31/5/2009, tai Mién Bac c6 83 trudng hop nhiém, 34 truong hop
tir vong, chiém ty 18 41% (bang 3.17). Nam 2003 va nam 2009 c6 ty 1é tir vong
cao nhat (100%). Ty 1€ tir vong phu thudc vao doc luc cua virat cling nhu hé
thong mién dich cua co thé. Két qua nghién ctru vé vat liu di truyén cua virat
cum A/H5N1 luu hanh tai Viét Nam cho théy: virut luu hanh tai Viét Nam tur
niam 6/2003-5/2009 van c6 trinh ty chudi axit amin tai vi tri phan tach HA1 va
HA2 RERRRKKRGL hoac RERR*KKRGL va RERRR*KRGL quy dinh doc
luc cta ching virat cim gia cdm A/H5N1 cho du su tién héa cua virat tir clade
1 sang clade 2.3 d3 dugc ghi nhan. Mot két qua ghi nhén trong nghién ctru nay
la khong phat hién trudng hop nhiém virat cim A/HSN1 & ngudi nim 2006.
biéu nay co thé duogc giai thich la chién dich tiém véc xin bat hoat H5N1 va
H5N2 cho gia cam vao thang 8/2005 tai Viét Nam c6 hiéu qua nhat dinh.
3.3.1.3. Sw phin bé cdc trwong hop nhiém virit cim A/H5N1 theo thing

Céc truong hop nhiém virat cim A/H5N1 xuat hién tap trung nhiéu vao
mua dong - xuan (thang 12 dén thang 3 nim tiép theo). Tai Mién Bac, thoi gian
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d6 nhiét do thap (khoang 12- 18°C) va do am tuong d6i cao, c6 thé 1a diéu kién
thich hop cho virat cim gia cam A/HSNI phat trlen So sanh vai tinh hinh dich
cum tai gia cam trong cung thoi diém cho thay tat ca cac dinh diém cta cum gia
cam déu ¢ giai doan trudc va sau Tét, tai thoi dlem d6 mat do gia cam ting
manh, kha ning khuyéch tan virGt trong dan gia cAm cao va kha nang lay bénh
cho nguoi cling dugc ghi nhan.

3.3.2. Phdn ldp viriut cim A/H5N1 bing phwong phdp gdy nhiém trén té bao
MDCK (BSL 3)

Bang 3.19. Két qua phan lap virit cim A/H5N1 tai Mién Bic Viét Nam,
6/2003- 5/2009

Nim S0 mau dwong | SO miu phan S0 mau Ty 18 %
tinh RT-PCR 1ap virut dwong tinh
2003 3 3 3 100
2004 11 11 5 45,5
2005 52 15 5 33,3
2007 8 8 6 75,0
2008 6 6 6 100
sosony | 3 ; : 100
Tong so 83 46 28 60,9

Trong 6 nim (6/2003 — 5/2009), tong s6 46 mau phan lap co6 28 mau
duong tinh, chiém ty 1& 60,9% (bang 3.19). Nam 2003, 2008 va 2009 co ty 1¢
phén lap virat cam A/H5NI dat 100%. Két qua phan lap phu thudc vao mot sO
yéu t6 nhu: thoi diém ldy mau loai bénh pham, chat luong bénh phiam, diéu
kién bao quan va van chuyén mau..

3.3.3. Pdc tinh tién héa ciia vzmt ctim A/H5NI tgi Mién Bic Viét Nam,
6/2003 — 5/2009

Chang t6i di tién hanh phan tich 25 ching virat cam A/H5N1 phan 1ap
duoc tir nam 6/2003-5/2009 dé danh gia dic tinh tién hoa cia virat:

e Phan tich trinh ty chudi nucleotide, xay dung cay gia hé HA vaNA.

e Xac dinh sy thay ddi céc axit amin lién quan dén doc luc cua virat, qua
trinh thich tmg cta virat cam A/H5N1 tir gia cdm sang ngudi va d6 nhay
cam ciia virt v6i cac thude khang virtt: Oseltamivir.

3.3.3.1. Pic diém di truyén hoc gen HA
* Cdy gia h¢ gen HA: (hinh 3.19)

Tai Mién Bac Viét Nam, dic diém di truyén gen HA cua virGt cim
A/HSNI Iuu hanh tai 6/2003- 5/2009 duoc chia thanh 2 clade tuong duong véi
2 khang nguyén khac nhau: cladel va clade 2. Trong do:
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23|: A/duck/NCVD76/2007
3f A/duck/NCVD91/2007

A/VietNam/HN31388/2007
A/chicken/NCVD84/2007
A/VietNam/HN31244/2007

A/VietNam/HN31394/2008
{ A/VietNam/HN31413/2008
A/VietNam/HN31461/2008
A/VietNam/HN31242/2007
l — A/vietNam/HN31412/2008
30§ ArvietNam/HN31239/2007
— A/chicken/NCVD89/2007
s6| L— A/duck/NCVD92/2007
A/Vietnam/HN31641/2009

4,— A/chicken/NCVD74/2007
A/duck/NCVD75/2007
A/Vietnam/HN31312/2007

8o L A/vietNam/HN31323/2007
A/goose/Yunnan/1136/2006
A/duck/Hunan/856/2006

48

A/Shenzhen/406
A/Duck/Laos/3295/2006
A/ANhui/1/2005 | vaccine
A/duck/NCVD79/2007
A/chicken/Guangxi/463/2006 Clade 2.3
Algoose/Guiyang/765/2006
| A/VietNam/HN30850/2005
A/goose/Guiyang/1794/2006
A/chicken/Hong Kong/947/2006
A/duck/Guangxi/150/2006
Alduck/Guangxi/5075/2005
Al/VietNam/HN31432/2008 >
/Vietnam/HN31604/2009
A/duck/Guiyang/3242/2005
A/chicken/Guiyang/3570/2005
A/goose/Guiyang/4180/2005
36l A/goose/Guiyang/3422/2005
Alduck/Guangxi/380/2004
A/pheasant/Shantou/2239/2006
A/chicken/Hunan/999/2005
A/Dk/HN/303/2004
A/chicken/Guangxi/2461/2004
A/Chicken/Shantou/810/05
93 | A/Duck/Vietnam/568/2005
A/goose/Guangxi/3316/2005 Clade 2.3.2
A/Goose/Guangxi/3017/2005
A/duck/Guangxi/793/2005
A/chicken/Guangxi/604/2005
10 || A/duck/Hunan/1265/2005
A/Duck/China/E319.2/03
A/grey heron/Hong Kong/728/2004
A/grey heron/Hong Kong/837/2004

70

)

Clade 2.3.3

27

36

1~

A/CK/HK/YU324/2003
A/Ck/Indonesia/BL/2003
66 | A/chicken/Ngawi/BPP\V4/2004
Alchicken/Sragen/BPPV4/2003
o8 | A/Chicken/Yunnan/493/05
A/Chicken/Yunnan/447/05
A/DK/YN/6445/2003
A/CK/YN/374/2004
A/DK/YN/6255/2003
A/CK/YN/115/2004
A/VietNam/HN31203/2007

13, ‘{’: A/Ck/Indonesia/PA/2003 Clade 2.1
gan/BPPV4/2003

Clade 2.1

Clade 2.4

67 | A/black-headed goose/Qinghai/1/2005

43| A/Brown-headed Gull/Qinghai/3/05
32 A/Guinea fowl/Shantou/1341/2006 Clade 2.2
o8

A y duck/Jiangxi/2136/2005

‘ A/migratory duck/Jiangxi/2295/2005
42 A/chicken/Korea/es/2003
A/chicken/Yamaguchi/7/2004
A/Ck/Shantou/4231/2003 Clade 2.5
A/goose/Shantou/239/2006
89 | A/goose/Shantou/2086/2006

A/Chicken/VietNam/1/2004

TTETNa M /JPHN/178/2004
A/Vietnam/HN31673/2009

44 [ A/VietNam/HN1194/2004
A/VietNam/HN1203/2004
A/VietNam/HN30212/2004
A/VietNam/IPHN/30321/2005
A/VietNam/HN30408/2005

A/VietNam/JPNH/14/2005
A/VietNam/JIPHN/4207/2005

A/HongKong/
A/Chicken/HongKong/220/97
A/Hong Kong/483/97
A/Chicken/HongKong/728/97

Hinh 3.19. Cay gia hé gen HA (455 axit amin) virat caim A/HSN1 tai
Mién Bic Viét Nam, 2003-2009
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+ Clade 1: bao gébm 9 chung virat phan 1ap tai Mién Bic Viét Nam tir
12/2003 dén 7/2005. Cac virat trong clade nay c6 do tuong dong cao (99,7-
99.9%) so véi ching du tuyén vic xin A/Vietnam/1194/04. Chung virtt
A/Vietnam/HN31673/2009 phan 1ap tir bénh pham ctia bénh nhén tai tinh Pong
Thap thang 3/2009 cling thudc clade nay.

+ Clade 2: bao gom 15 chung virat cam A/H5N1 phan 14p tai Mién Bic
Viét Nam bat dau tur thang 10/2005 (chung xuét hién dau tién tai Viét Nam la
A/HN30850/2005) dén hién tai (thang 5/2009). Trong clade 2, cac virat cum
A/H5N1 luwu hanh tai Mién Bic Viét Nam tap trung chu yeu tai (98,9% - 99,7
%) trong khi d6 twong dong voi ching du tuyén vic xin cho nhanh 2.3
(A/Anhui/1/2005) chi dat < 98%. Trén cay gia hé nhanh 2.3.4, cac chung virut
cum A/H5N1 luu hanh trong nam 2007-2008 c6 do tuong déng cao, trong khi
chung virat phan 1ap nam 2009 (A/HN 31604/2009) tach thanh 1 nhanh véi
chung phan 1ap sau cung nam 2008 (A/HN31432/2009). Thong tin trén phu hop

v6i nhan dinh vé tan suit tién hoa cta virat cim A/H5N1 thudc clade 2 duong
nhu nhanh hon so véi clade 1. Phan 16n cac virat luu hanh tai Mién Béc Viét
Nam thudc clade 2.3.4 va cung clade véi virat luu hanh tai Mién Nam Trung
Qudc trong cung thoi diém.

Cay gia hé gen HA trong nghién ctru ndy ciing cho thiy rd rang vé dic
diém luu hanh cua virGt cim A/H5N1 tai Viét Nam: céac virat luu hanh tai Viét
Nam trong nhiing nim dau cta dich (12/2003- 10/2005) déu thudc clade 1,
cung chung nhém véi cac virat Iuu hanh tai khu vuc Pong Nam Chau A nhu:
Lao, Campuchia, Thai Lan. Tt gitta nam 2005, cac virtt luu hanh tai Mién Bic
Viét Nam da chuyén sang clade 2.3 va phén tach rd rang thanh 2.3.4 vao cic
nam 2007 dén 2009. Tir gitta nim 2005 dén thang 3/2009, khong c6 bao cdo vé
nhiém virat cim A/H5NI1 trén nguoi tai Mién Nam Viét Nam. Tuy nhién, dén
thang 3/2009 tai Pong Thap dd ghi nhan trudng hop nhiém cim A/H5NI va
virat phan 1ap tor bénh nhan nay da dugc xac dinh Ia thudc clade 1. Két qua trén
cling pht hop véi phén tich cac virat luu hanh trén gia cam tai Mién Nam Viét
Nam trong cung thoi diém va cting nhém véi cac virat luu hanh tai Thai Lan,
Campuchia trong nam 2007-2008. Sy lvu hanh déng thoi nhiéu clade trén gia
cam da dua ra goi ¥ rang co thé virat cim A/H5N1 xam nhap tir Mién Nam
Trung Qudc vao Viét Nam, noi ma virat clade 2.3.4 d3 luu hanh trude do.

Két qua trén cho thay, su luu hanh cua virat cam A/H5NT tai Viét Nam
da c6 su khac biét o rét gitra 2 mién: Bic va Nam. Khong gidng gia thuyet vao
nhing nam 2003-2004 cho rang virat cum gia cam A/H5N1 duoc lan truyén toi
cac ving mién khac nhau trén thé gidi thong qua tap quan di cu cta chim hoang
dai. Cac thong tin thu duoc gan ddy da cho thay: dic diém di truyén hoc virtt
ciim gia cAm dudng nhu duoc khoanh ving rd rang :

+ Clade 1 :tap trung tai cac nudc Campuchia, Thai Lan.

+ Clade 2.1 : tap trung tai Indonesia.

+ Clade 2.2 : tap trung tai cac nuéc Tho Nhi Ky, Ai Cap....
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+ Clade 2.3 : tap trung tai Mién Nam Trung Quéc; Mién Béc Viét Nam..

Nhu vay, su tién hoa va lan truyén cta virat cim A/H5N1 duong nhu tal
chinh khu vuc ma né luu hanh va khong phu thudc vao su trao d6i tich hop véi
virat méi do chim di cu mang dén. Gia thuyét nay cing pht hop véi thuc té tai
Viét Nam khi phan tich vat liéu di truyén cua virat cum A/H5N1 luu hanh trén
gia cam tir nam 2001 -2007. Nghién ctru cta Xiu va cs cho thiy c6 9 kiéu gen
(genotype) tuong duong véi 7 clade khac nhau Iuu hanh tai Vi¢t Nam, trong do
5 kiéu gen ( VN3, VN6, VN7, VN8, VN9) dugc phat hién nam 2007. Phan tich
gen HA cho thdy VN6 va VN 9 thudc clade 2.3.4 va dic biét VN9 duoc phat
hién c6 sy trao d6i va tich hop gitra clade 1 va clade 2
* Vi tri cdc axit amin trén protein HA ciia virit cim gia cam A/H5N1 lién
quan dén viéc gin véi thu thé té bao chii

Virat cam A/H5N1 mang dic tinh cia virat cam gia cam, d6 1a c6 ai luc
bam vao thu thé galactose trén té bao chu tai vj tri 2.3 (SAa- 2,3 Gal), trong khi
virat cam nguoi (cum theo mua A/HINI, A/H3N2...) ¢6 ai lyc manh bam vao
thu thé galactose trén te bao chu tai vi tri 2 6 (SAa- 2,6 Gal). bac tinh nay chinh
12 mot trong nhimng yéu t6 han ché kha ning lay truyén cta virGt cim gia cadm
A/H5N1 sang ngudi. Mot sd axit amin trén gen HA duogc xac dinh ¢6 lién quan
dén kiéu gin bam vao thy thé t& bao chi cua virat cim A/H5N1 1a cac axit amin
tai vi tri Gly139Arg, Asnl82Lys, GIn192Arg, Asn193Lys va Ser223Asn. Khi
cac dot bién tai vi tri ndy xuat hién c6 thé anh hudng dén thay doi kiéu gan bam
cua virat cam A/H5NI1 tu (SAa- 2,3 Gal) thanh (SAa- 2,6 Gal) va hé qua 1a
virat cam gia cam c6 kha ning hoat dong gidng nhu virat cim mua va sé ting
kha nang gay bénh cho nguo.

130 140 150 160 170 180 190 200 210 220 230

| EEERY PER | EEEEY REEEY EEEE PErrs ERREY EETE) PREE) Pres Rre) & I B EPEE) FEREY EXTE) PEEeS REI Y FEEE) ERral P
A/Chicken/Scotland/1959 OUTGRO Q1 1PRSSWS{IHDASSGVSSACRY 1GRSSFFRNVVI LIKKDN YPT IKRSYNNN QEDLLIL HHPNDAAEQTKLYQNPTTYVSVGTSTLNQRS IPEIATRPKVN QS
v -

A/VietNam/HN1194/2004 (1) Ko Eoleeennn.. .S.
A/VietNam/HN1203/2004 (1) K E.. RviR sl
A/VietNam/HN30408/2005 (1) LKl E o...HLV.R....s..
A/VietNam/HN3062/2004 (1) LK E _LLV.R....s..
A/VietNam/HN30212/2004 (1) K E . LV.R....S......
A/VietNam/JIPNH/14/2005 (1) Ko BB L AL QK NSTo v L LV.R....S......
A/VietNam/JPHN/178/2004 (1) Kl E . HLVR....s...
A/VietNam/JPHN/4207/2005 (1)  ....K....[. =S T 1SN Nt S - ARV VN I PR LV.R....S......
A/VietNam/JPHN/30321/2005 (1)  ....K....J. E o..HLvR..sot.
A/Vietnam/HN31673/2009 (1) o..K...PlLE o HLTR..s...
A/VietNam/HN30850/2005 (2.3.4) ....K....[. E ool . HLV.K....s..
A/VietNam/HN31203/2007 (2.1) ~ ....K....4. E ... LLV.K....S..
A/VietNam/HN31239/2007 (2.3.4) ... .K..._4. E vk s
A/VietNam/HN31242/2007 (2.3.4) ... K... 4. E L. MLV.K....S..
A/VietNam/HN31244/2007 (2.3.4) ... K... 4. E CoHLvko s
A/Vietnam/HN31312/2007 (2.3.4) ... .K... 4. E ... HLV.R....s..
A/VietNam/HN31323/2007 (2.3.4) ... K... 4. B QWP N LV.K....S......
A/VietNam/HN31388/2007 (2.3.4) . ...K...Vi.E.. o MLVK....S..
A/VietNam/HN31394/2008 (2.3.4) ... KN.. 4. E CHvekolsooo .
A/VietNam/HN31412/2008 (2.3.4) ....K....\J. E o MLVK...S.....
A/VietNam/HN31413/2008 (2.3.4) ....K....|J. E o MLVK....S.....
A/VietNam/HN31461/2008 (2.3.4) ....K....\J. E CHLveT. Ls...R.
A/Vietnam/HN31604/2009 (2.3.4) ....K....|J. E CHLveke sl
A/Vietnam/HN31641/2009 (2.3.4) ....K....|J. E L ALV.K....S..
A/Vietnan/HN31676/2009 (2.3.4) ....K....J. E Avk. s,

Hinh 3.21. Cac vj tri axit amin tren protein HA ciia virdt cim gla cAm

A/H5N1 lién quan dén viéc gan voi thu thé té bao chii tai Mién Bic Viét

Nam, 6/2006 — 5/2009

Két qua phan tich trong nghién ctru cua ching to1 cho thdy cac axit amin tai
cac vi tri lién quan dén kiéu gin bam cua virat caim A/H5N1 luu hanh tai Viét
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Nam (bao gém ca clade 1 va 2) déu khong thay doi. Piéu ndy chtng to6 virat
van con ai luc ddi véi té bao gia cAm tai vi tri (SAa- 2,3 Gal).
* Cdc axit amin trén protein HA lién quan dén djc licc ciia virit ciim
A/H5N1

Virat cum gia cam A/H5N1 dugc chia thanh 2 loai: virtt c6 doc luc cao
(HPAI) va virat c6 doc luc thap (LPAI). Sy phan chia ndy dwa vao kha ning
gy chét ga hang loat ctia virat. Nghién ctru sy khac nhau cta 2 loai virGt nay,
Steinhauer DA (1999) cho thdy tai ving phan tach HA1 va HA2 cta virat cim
A/H5NI1 ¢6 doc lyc cao (HPAI) c6 thém mdt trinh ty axit amin RERRRKKRGL
(tai vi tri 339-348) trong khi cac virGt cam A/H5N1 ¢6 doc luc thap (LPAI)
khong c6 trinh ti nay. Cac axit amin nay sé giup protein HA c6 thé phan tach
dé dang thanh 2 tiéu protein HA1 va HA2 duéi sy tac dong cta enzyme furin c6
trong biéu md dudng ho hip, rudt,... va cod kha ning 1ay nhidém téi nhiéu co
quan khac nhau: phoi, rudt, lach.... Va d6 la nguyén nhan gay suy da phu tang
dan dén tir vong. Trong khi cac virat cam A/H5N1 doc luc thip (LPAI) chi c6
thé str dung enzyme cua té bao biéu mo duong ho hap trén 1a trypsin dé phan
tach protein HA, vi vay han ché kha ning lay nhiém va gdy bénh cho co quan
duong hé hap va rudt.

310 320 330 350 360
TR EEEEY EEPEY PEPEN RETEY EEREY BEPEY PRt -\l
A/VietNam/HN1194/2004 (€D} INSSMPFHNITHPLT IGECPKYVKSNRLVLATGLRNS ERRRKKRELFGATAGFIEGG
A/VietNam/HN1203/2004 (¢H) INSSMPFHNITHPLT IGECPKYVKSNRLVLATGLRNSPQPRERRRKKRGY.FGATAGF I EGG
A/VietNam/HN3062/2004 (¢H) INSSMPFHNTHPLT IGECPKYVKSNRLVLATGLRNSPPDRERRRKKRGL FGATAGFIEGG

A/VietNam/JPHN/178/2004 (¢H) INSSMPFHNIHPLTIGECPKYVKSNRLVLATGLRNS
A/VietNam/HN30212/2004 (€D} INSSMPFHNITHPLT IGECPKYVKSNRLVLATGLRNS
A/VietNam/HN30408/2005 (¢D) INSSMPFHNIHPLT IGECPKYVKSNRLVLATGLRNS
A/VietNam/JIPNH/14/2005 (¢H) INSSMPLHNITHPLTIGECPKYVKSNRLVLATGLRNSPQRERRRKKRGLFGATAGFIEGG
A/VietNam/JPHN/4207/2005 (1) INSSMPFHNITHPLTIGECPKYVKSNRLVLATGLRNSPORERRRKKRELFGATAGFIEGG
A/VietNam/JPHN/30321/2005 (1) INSSMPFHNITHPLT IGECPKYVKSNRLVLATGLRNSPQRERRRKKRGLFGATAGF IEGG

Hinh 3.22. Trinh ty axit amin tai vung phin tach HA1 va HA2 trén gen HA
cua virut cam A/H5N1 thudc clade 1 (6/2003 - 7/2005)

ORERRRKKRGI FGATAGFIEGG
PRERRRKKRGILFGATAGFIEGG
VRERR-KKRGLFGATAGFIEGG

310 320 330 340 350 360
SRR EEEEY PR PErey PR PR EREE EErEY Vant] FIY EERE) Peres |

A/Anhui/1/2005 (2.3.4)Vaccine INSSMPFHNITHPLT IGECPKYVKSNKLVLATGLRNSPLRERRR=KRGL:GATAGF IEGGW
A/VietNam/HN30850/2005 (2.3.4) INSSMPFHNIHPLTIGECPKYVKSNKLVLATGLRNSPLRERRR=KRGLAGATAGFIEGGW
A/VietNam/HN31203/2007 (2.1) INSSMPFHNITHPLT IGECPKYVKSNRLVLATGLRNSPQRESRRKKR LF\AIA FIEGGW
A/VietNam/HN31239/2007 (2.3.4) INSSMPFHNIHPLTIGECPKYVKSNKLVLATGLRNSP IAGFIEGGW
A/VietNam/HN31242/2007 (2.3.4) INSSMPFHNIHPLTIGECPKYVKSNKLVLATGLRNSP 1AGFIEGGW
A/VietNam/HN31244/2007 (2.3.4) INSSMPFHNIHPLTIGECPKYVKSNKLVLATGLRNSP IAGFIEGGW
A/Vietnam/HN31312/2007 (2.3.4) INSSMPFHNIHPLTIGECPKYVKSNKLVLATGLRNSP IAGFIEGGW
A/VietNam/HN31323/2007 (2.3.4) INSSMPFHNIHPLTIGECPKYVKSNKLVLATGLRNSP IAGFIEGGW
A/VietNam/HN31388/2007 (2.3.4) INSSMPFHNIHPLTIGECPKYVKSNKLVLATGLRNSP 1AGFIEGGW
A/VietNam/HN31394/2008 (2.3.4) INSSMPFHNIHPLTIGECPKYVKSNKLVLATGLRNSP IAGFIEGGW
A/VietNam/HN31412/2008 (2.3.4) INSSMPFHNIHPLTIGECPKYVKSNKLVLATGLRNSP IAGFIEGGW
A/VietNam/HN31413/2008 (2.3.4) INSSMPFHNIHPLTIGECPKYVKSNKLVLATGLRNSP IAGFIEGGW
A/VietNam/HN31432/2008 (2.3.4) INSSMPFHNIHPLTIGECPKYVKSNKLVLATGLRNSP LFGATAGFIEGGW
A/VietNam/HN31461/2008 (2.3.4) INSSMPFHNIHPLTIGECPKYVKSNKLVLATGLRNSPLRERRR=KRGLFFATAGFIEGGW
A/Vietnam/HN31604/2009 (2.3.4) INSSMPFHNIHPLTIGECPKYVKSNKLVLATGLRNSPLREKRR=KRGLHGATAGFIEGGW
A/Vietnam/HN31641/2009 (2.3.4) INSSMPFHNIHPLTIGECPKYVKSNKLVLATGLRNSPLRERRR=KR ATAGFIEGGW
A/Vietnam/HN31676/2009 (2.3.4) INSSMPFHNIHPLTIGECPKYVKSNKLVLATGLRNSPLRERRR=KRCLFGATAGFIEGGW

Hinh 3.23. Trinh ty axit amin tai vung phan tach HA1 A2 trén gen HA
cua virut cam A/H5N1 thudc clade 2 (10/2005 - 5/2009)

Trong nghi€n ctru cua ching to1, cac virat caim A/HS5NI1 luu hanh tai

Mién Béc Viét Nam tir 6/2003 dén 5/2009 déu c6 cac axit amin du tai khu vuc
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phan tach HA va mdt ) chung duogc xac dinh co su thiéu hut caa 1 axit amin
Arginin (R) tai vi tri 343 (RERR*KKRGL) (hinh 3.22) hodc 1 axit amin Lysine
(K) 6 vi tri 344 (RERRR*KRGL) (hinh 3.23). Nhu vay, cac virat cam A/H5N1
luu hanh tai Mién Bic Viét Nam van 1a cac virat ¢6 doc luc cao. Két qua nay
cling phu hop véi cac nghién ctru trén virat cim A/H5N1 luu hanh trén gia cam
tai Viét Nam trong cung thoi diém.

*  Sw twong dong cdc axit amin trén protein HA ciia chiing virit cim
A/HS5NI luu hanh tai Mién Bic Viét Nam va cac chung dw tuyén vic xin

Tai Viét Nam, dén thoi diém hién tai c6 2 clade khac nhau cua virat cim
A/H5N1 da xuat hién va viéc theo ddi su twong dong vé mit khang nguyén
thong qua cac phan tich trinh ty chudi axit amin trén protein HA 1a rat quan
trong. Két qua nay khong nhiing quan sat duoc tan suat thay d01 cua khang
nguyén ma con c6 thé danh gia dwoc hidu qua cua vic xin phat trién trén ching
virat dugc TCYTTG khuyén céo.

+ Chung vic xin du tuyén cho virat caim A/H5N1 thudc clade 1: Ching
A/Vietnam/1194/04 duoc st dung lam chung chuan dé so sanh. Trong s 9
chung virat cam A/H5N1 thugc clade 1 phan Iap tir cac bénh nhén nam 2003-
2005 tai Mién Béac Viét Nam cho thiy su tuong dong cao cua cac chung virat
cim A/H5NT1 thudc clade 1 voi chung du tuyén vac xin, so axit amin thay doi
t6i da 1a 4 (A/VietNam/JPHN/30321/2005) trong tong sb 455 axit amin dugc
xac dinh trén protein HA.

+ Chung vac xin du tuyén cho clade 2: Ching virat A/Anhui/01/2005
duoc gidi thiéu 1a chung vac xin du tuyén cho clade 2.3. So sanh voi ching
nay, cac virat cim A/H5N1 thudc clade 2.3 luu hanh tai Mién Béc Viét Nam
nam 2007 va 2008 da co6 su thay doi 5-10 axit amin trong protein HA
(A/VietNam/HN31203/2007), trong khi chung virait A/HN30850/2005 (chung
dau tién duge xac dinh thudc clade 2.3) chi c6 4 axit amin thay ddi so voi chung
du tuyén vac xin. Két qua trén ciing phit hop véi viée phén tich su tién hoa cua
virGt caim A/HS5N1 thudc clade 2.3.4 tai Mién Bic Viét Nam cling nhu tai
Trung Qudc. Sy thay d6i axit amin trong protein HA véi chiéu hudng ting dan
theo thoi gian s€ 1a thach thirc trong viéc phat trién véc xin ¢ hiéu luc bao vé
cao dé phong chéng virt cim gia cdm A/H5NI1.
3.3.3.2. Pic diém di truyén hoc gen NA
* Cdy gia hé gen NA: (hinh 3.24)

Gen NA ctia virat cim A/H5N1 luu hanh tai Mién Bic tir ndm 6/2003-
5/2009 ciing chia thanh clade tuong tu nhu gen HA, d6 1a clade 1 va clade 2.
Tuy nhién, khong gidng gen HA, trong clade 2 ctia gen NA cac nhanh nho phan
tach khong rd rang va c6 do twong dong trong cung clade cao hon. Gen NA cuia
cac virut thudgc clade 1 (Iuu hanh tir 2003-2005) ¢6 trinh tu nucleotide tuong
ddéng v&i ching gbe A/China/GD/01/2006 13 99,3% trong khi cac virat thudc
clade 2 (Ivu hanh nam 2007- 2008) c6 trinh ty nucleotide twong dong vai
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Alchicken/Korea/es/2003

—{ AICK/ST/4231/2003

f——— Al/goose/Guiyang/1794/2006
AICKIYN/374/2004

q AICK/YN/115/2004

AIDK/YN/6445/2003

Alchicken/Yamaguchi/7/2004

Alchicken/Sragen/BPPV4/2003

AlChicken/Yunnan/493/05

Alchicken/Ngawi/BPPV4/2004
Alduck/China/E319-2/03

|—— A/Chicken/Shantou/810/05
Alduck/Hunan/856/2006
AJDK/YN/6255/2003

Alchicken/Pekalongan/BPPV4/2003
AICk/Indonesia/BL/2003
AICk/Indonesia/PA/2003
Alpheasant/Shantou/2239/2006
A/CKIHK/YU324/2003
AlChicken/Yunnan/447/05

—— A/goose/Guiyang/765/2006
A/Anhui/1/2005
Alduck/Laos/3295/2006

——— A/goose/Shantou/18442/2005
AlGoose/Guangdong/1/96

71 | Alchicken/Hong Kong/947/2006
AlShenzhen/406H/2006
Alduck/Guangxi/5075/2005
AlVietNam/HN31432/2008

Clade 2
Alduck/Guangxi/150/2006

Algoose/Guangxi/3017/2005
Algoose/Guiyang/3422/2005
Alchicken/Guiyang/3570/2005
Alduck/Guangxi/380/2004
Algoose/Guiyang/4180/2005
Alduck/Hunan/1265/2005
Alchicken/Guangxi/2461/2004
Alchicken/Hunan/999/2005
A/duck/Vietnam/568/2005
AlVietNam/HN31604/2009
60! A/Vietnam/HN31641/2009

= AlVietNam/HN31209/2007
AlVietNam/HN31412/2008

= Alduck/Guangxi/793/2005

Alchicken/Guangxi/604/2005

'7 AlVietNam/HN31323/2007

Algoo gxi/3316/2005
u AlVietNam/HN31394/2008

A/VietNam/HN31388/2007
A/Dk/HN/303/2004
A/VietNam/HN31203/2007

Alchicken/Guangxi/463/2006
AlVietNam/HN31312/2007
A/VietNam/HN31461/2008
A/VietNam/HN31239/2007
A/VietNam/HN31244/2007
A/VietNam/HN31242/2007
ietNam/HN31413/2008

Almigratory duck/Jiangxi/2295/2005
Alblack-headed goose/Qinghai/1/2005
Almigratory duck/Jiangxi/2136/2005
A/Brown-headed Gull/Qinghai/3/05
AlGuinea fowl/Shantou/1341/2006
AlVietnam/HN31673/20!
AlVietnam/HN3062/2004 Clade 1
AlVietnam/HN1203/2004
AlVietnam/HN30408/2005
A/Vietnam/HN1194/2004
A/Vietnam/JPHN178/2004
A/Vietnam/JPHN14/2005

etnam/JPHN4207/2005

AlChicken/HongKong/728/97

A/HongKong/483/97

AlHongKong/97/98 Clade 0

63| A/Chicken/HongKong/220/97
AlHongKong/156/97
Alchicken/Scotland/1959

—
0.002

Hinh 3.24. Cay gia h¢ gen NA (379 axit amin) virat cam A/H5N1 tai Mién
Bac Viét Nam, 6/2003-5/2009
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chung gbc 1a 98,2%. Ciing twong ty nhu gen HA, trong ciy gia hé gen NA ¢o 1
chung viratt cim A/H5N1 1luu hanh tai Mién Nam Viét Nam
(A/VN/HN31673/2009) vao thang 3/2009 van thudc clade 1.

Trén protein NA, ching tdi tip trung vao phan tich su thay ddi cua axit
amin lién quan dén su giam d6 nhay hodc khang thudc khang virat Oseltamivir.
* Két qud xdc dinh dgt bién trén gen NA lién quan dén sw khdng hodc gidm
dé nhay ciia thudc khdng virit cim A/H5NI: Oseltamivir (Tamiflu)

Két qua phan tich vat liéu di truyén trén protein NA cia virat cim
A/H5N1 tir 6/2003 dén 5/2009 tai Mién Bac Viét Nam cho thdy da phat hién
duoc dot bién axit amin tai vi tri H275Y cua chung virdt cum
A/Vietnam/HN30408/2005 thuoc clade 1, khong phat hién dugc dot bién tai vi
tri H275Y va N295S cua virut cim A/H5N1 thudc clade 2. Tuy nhién, da xac
dinh duoc dot bién axit amin tai vi tri 1117V trén virat cam A/H5N1 thudc
clade 2: 1 chung virat nam 2007 (A/Vietnam/HN31209/2007) va 1 chung virat
nam 2008 ( A/Vietnam/HN31412/2008).

Mot s6 cong bd gan day di khang dinh rang cac dot bién tai axit amin tai
cac vitri 117, 275 va 295 thuc sy gay nén hién tugng gidm do nhay hodc khang
thudc Oseltamivir cta virat cim A (A/HIN1, A/HIN1s va A/H5N1). Két qua
nghién ctru ndy cang ¢ ¥ nghia quan trong khi vac xin cam A/H5N1 hién tai
chua phd bién, thudce khang virat Oseltamivir duong nhu la phuong tién duy
nhat ¢ thé sir dung trong diéu tri va phong chong nhiém virat cam. Tuy nhién,
nhiing két qua nghién cltu nay can duoc phat trlen sau hon trong tuong lai va
can ¢6 su phdi hop véi cac nghién ciu trén gia cam dé giam sat duoc cac dot
bién tu nhién (khéng chiu 4p luc truc tiép ctia Oseltamivir) trong gia cam co
lién quan dén hién tuong nay.

KET LUAN

1. V@ cin nguyén ciia cac vu dich cim tai Mién Bic Viét Nam giai doan

2001-2009.

- Virat cim A/HINI 14 cin nguyén chil yéu gay dich trong 3 nam: 2003,
2006 va 2008.

- Virat cim A/H3N2 14 cin nguyén chi yéu gy dich trong 4 nam: 2002,
2004, 2005 va 2007.

- Virat cim B 1a can nguyén chu yéu gay dich nam 2001.

- Virat caim A/H5N1 13 mot trong nhiing cin nguyén giy viém phoi
ning tir thang 12/2003 dén thang 5/2009.

Virat cim mua luu hanh quanh nam, thuong tap trung vao 2 thoi diém 1a
cu01 mua xuan (thang 2-3) va gitta mua he ( thang 7-8). Virat cam A/H5NI
xuat hién tap trung chu yéu vao mua dong —xuan.

2. Vé dac diém di truyen hgc, tinh khang nguyén cta cac chiing virut cim
2.1. Cac chung virut cam theo mua, 2001-2008.
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Virat cim theo mua A/HINT c6 kiéu hinh ctia gen HA va NA tuong d6i
6n dinh, it thay doi, bién doi tir ching A/New Caledonia/20/99 (2001-2006) -
A/Solomon Island/3/06 (2007-2008). Gen HA va gen NA bién doi doc 1ap theo
mot trat tu lién tiép.

Virat cim theo mua A/H3N2 ¢6 su thay d6i da dang vé kiéu hinh cila gen
HA va NA, bién d6i tr chung A/Panama/2007/99 (2002-2003) —
A/Fujian/411/02 (2003) — A/Wincosin/67/05 (2005) dén A/Brisbane/10/07
(2007-2008). Gen HA bién d6i nhanh hon gen NA va bién dbi doc 1ap theo mot
trat tu lién tiép.

Su bién ddi vé vat liéu di truyén ¢ virat cam A/H3N2 xay ra thuong
xuyén hon virat cam A/HINI.

bac tinh khang nguyén cua virat cim theo mua déu twong dong véi
chung str dung cho san xuat vic xin trong giai doan 2001- 2008 theo khuyén
cao cua TCYTTG.

2.2. Virut cum A/H5N1, 6/2003-5/2009

Virat cim A/H5N1 luu hanh tai mién Béc, Viét Nam bao gém 2 clade:
virat cim A/H5N1 luu hanh giai doan 12/2003 — 10/2005 thudc clade 1; tir nam
10/2005 dén 5/2009, virat cam A/H5N1 thudc clade 2.3.4.

Céac chung virat cim A/H5N1 thudc clade 1 va 2.3.4 van 1a nhiing chung
c6 doc luc cao, ¢6 i luc dbi vai thu thé gia cam tai vi tri (SAa- 2,3 Gal) trén té
bao chu.

Mot s6 dot bién axit amin trén protein NA lién quan dén su giam do nhay
hoac khang thudc Oseltamivir duoc ghi nhan: dot bién axit amin tai vi tri
H275Y (A/Vietnam/HN30408/2005) va dot bién axit amin tai vi tri 1117V
(A/VietNam/HN31209/2007 va A/VietNam/HN31412/2008).

KIEN NGHI
Tu nhiing két qua nghién ciru trén, chiing toi xin néu mot s6 kién nghi sau:

1. Ap dung phuong phap RT-PCR trong gidm sat va chan doan sém nhiém
virat cim mua va virut cam A/HS5NT1.

2. Tiép tuc giam sat sy luu hanh ctia virat cim mua va virat cam A/H5N1
dé xac dinh dugc tan suat tién hod, yéu to tiém tang cla su trao doi va tich
hop cta virGt cim mua va virat cam A/HS5N1, HIN1/09 dai dich, kha
ning thay d6i tinh khang nguyén lién quan dén giam kha ning bao vé cia
vac xin tuong thich.

3. Giam sat cac dot bién lién quan dén hién tuong khang hodc giam do nhay
ciia thuéc khang virGt (Amantadine va Oseltamivir), phéi hop véi cac
nghién ctu trén gia cam dé giam sat dugc cac dot bién tu nhién (khong
chiu ap luc truc tiép cta thudc khang virat) trong gia cAm c6 lién quan
dén hién tuong nay.



