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LOI CAM DOAN

T6i 1a Khiéu Thi Thay Ngoc, nghién ctru sinh khoa 38 thudc Vién Vé sinh

Dich t& Trung wong, chuyén nganh Vi sinh vat hoc, xin cam doan:

1. Pay la luan an do ban than toi truc tiép thyc hién dudi sy hudng dan ctia

PGS. TS. BS. Nguyén Vin Hung va TS. Nguyén Thi Van Anh.

2. Cong trinh nay khong tring lap véi bat ky nghién ciru nao khac da dugc

cong bd tai Viét Nam.

3. Céc s6 lidu va thong tin trong nghién ciru 1a hoan toan chinh xéc, trung

thuc va khach quan, da dugc xac nhan va chap thuan cia co s& noi nghién ctru.

T61 xin hoan toan chiu trach nhiém trudc phap luat vé nhirng cam két nay.

Ha Noi, ngay 20 thang 10 nam 2024

Tac gia luan an

Khiéu Thi Thiy Ngoc
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LOI CAM ON

Trong thoi gian hoc tdp, nghién ciru va hoan thanh ludn dn, t6i da nhan dwoc nhiéu su
gilip do, tao diéu kién cia cdc cd nhan, tap thé, cdc thay cé, gia dinh, ban bé va dong nghiép.
Voi long kinh trong va biét on sdu sdc, ti xin giri 167 cam on trdn trong nhat 16i PGS. T8.
Nguyen Van Hung va TS. Nguyen Thi Vin Anh la nhitng nguoi thay da truc tiép hudng
dan, tao moi diéu kién tot nhat, givip dé t6i trong qud trinh nghién ciru, hoc tdp va hodn
thanh ludan an.

Téi xin trdn trong cam on PGS. TS. Nguyén Viét Nhung da dong vién va tao diéu kién
cho t6i dwoc tham gia tién hanh dé tai nay.

T6i xin trdn trong cam on PGS. TS. Neuyén Thuy Thirong Thirong, PGS. TS. Timothy
M Walker, GS Guy Thwaites, ThS. Vii Thi Ngoc Ha — Pon vi Nghién cuu Lam sang Dai
hoc Oxford (OUCRU), Tp Ho Chi Minh dé danh s givip d& ddc biét cho t6i trong nhitng
buée khéi dau trién khai dé tai,

T6i xin bay t6 long biét on sdu sac dén Ban giam hiéu, Phong Pdo tao Sau dai hoc -
Vien Ve sinh dich té Trung wong da tao moi diéu kién giup do toi trong suot qua trinh
hoc tap va hoan thanh luan an. Toi xin tran trong cam on cac Thay, Co cua hoi dong
danh gia ludn an da chi giao cho toi dée hoan thanh tot khoa ludn.

T6i xin guti loi cam on dac biét toi Ban Lanh dao Bénh vién Phoi T rung wong
TS. BSCC DPinh Van Lwong — Giam doc Bénh vién va phong To chirc Can bo da tao moi diéu
kién thudn loi cho toi trong suot qua trinh hoc tap.

T6i xin chdn thanh cam on Ban lanh dao, tap thé Bac sy, nhan vién khoa Kham bénh,
khoa Lao Ho hap — Bénh vién Phoi Trung wong, khoa Kham bénh va diéu tri bénh nhdn
lao khang thuoc — Bénh vién Phoi Ha Ngi da giup do, tao diéu kién thudn loi cho toi
trong qua trinh thu thdp mau va dir liéu nghién cuvru.

T6i xin trdn trong cam on tap thé Ban lanh dao, cén bo nhan vién khoa Vi sinh va
Labo Lao chuan Quoc gia - BV Phoi Trung wong, cac nhom chuyén mon nhdn madu,
nuoi cay khang sinh do vi khuan lao, sinh hoc phan ti... da phoi hop, ho tro tao diéu kién
giup do toi trong qua trinh trién khai ky thudt giai trinh tw gen the hé moi nhiéu vat va
va kho khan nhat.

Cudi cting, ti xin bay t6 tinh cam thdn thwong va long biét on ddc biét doi véi gia
dinh, nguoi than, ban be va dong nghiép da luén bén toi, giup do dong vién, chia sé
nhitng kho khan vdat va dé toi co dwoc diéu kién tot nhdt trong suot qud trinh hoc tdp va
thue hién luan an.

Tran trong cam on !
Ha Noi, ngay 20 thang 10 nam 2024

s anlll

Khiéu Thi Thity Ngoc



111

MUC LUC

DAT VAN DE ....oeereereereeesseesesessesssessssssssssssssssssssssessssessessssessssssessssssessssessese 1
MUC TIEU NGHIEN CUU auuureeerererernnesenesesesesessessssssessssessssssessssessssasssssens 3
CHUONG 1: TONG QUAN ..uuiuinncinsenssssessussssessssssssssssssossssssssssssssssssssssssss 4
1.1.  Tinh hinh bénh lao trén thé gi6i va Vit Nam .........ceceerereeneereressereenes 4
1.1.1. Bénh 120 tr80 thE GIOT ..eovuveeeeeeeeeee e, 4
1.1.2. Bénh1ao tai VIEt NAM ......coooiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee e 7
1.2 Vi KBUAN 120 couuieercnnncinecnscinscnscsssssnssesssssssssssssssssssssssssssossssssssssssssssossssss 9
1.2.1. Mot s6 ddc diém hinh théi, cau tric ctia vi Khuan 120 .......coovevenerersrienens 9
1.2.2. DAC LM NUOL CAY ..o, 13
1.2.3. bic diém hé gen cua vi KRUAN 180 v, 14
1.3. Vi Khuan 120 KRANG thUBC...vucecrereeecrrecrercrierncsencsesessesessssesessessssssessssesenes 17
1.3.1. Tan suat dot bién gen ctia vi KhuAn 180 .........cooveveeeveeeeeeeeeeeeeeens 17
1.3.2. Co ché khang thudc ctia vi KhUAN 120 .......vveeeeeeeeeeeeeeeeee e, 22
1.3.3. Phan loai khang thudc ctia vi Khudn 10 ..........coveeeeeeeeeeeeeeeeeeeen, 28
1.3.4. Mot sb nghién cuu vé lao khang thudc tai Viet Nam.......cocoeveveveveeeenn. 29
1.4. Xét nghiém chan doan vi khuin hoc bénh 120 .......c.eceeereereeereenenecsensenns 32
1.4.1. Xét nghiém AFB tryuc tiép nhuém huynh quang .............cccecveeeveeeeennnss 33
1.4.2. Xét nghiém nuoi cdy vi khuan lao trén méi truong dic Lowensten-Jensen

va mO1 truong 10N MGIT .....ocuiiiiiie e 34
1.4.3. Xét nghiém khang sinh d6 vi khuan lao trén méi trudng long MGIT ..... 38
1.4.4. Xét nghiém Xpert MTB/RIF ......cccooooiiiiiiiiieiceeeeeeeeee e 39
1.4.5. GIA1 trinh T EN ..ooiiiiiiiiiiii e 40
1.5. DICU 1 DENN 120 «.vueerererecreererecrerceeesensesssesesessesssessesssessssessessssessesssessess 43
1.5.1. NUYBN tAC GHEU T ..o, 43

1.5.2. ThUOC KDANE 1807 ..o 44



v

1.5.3. PhAC A0 QiU 11 180 .....ooveeveeeeeeeeeeeee e 45
CHUONG II: POI TUQNG, THOI GIAN, PIA PIEM VA PHUONG PHAP
NGHIEN CUTU .uurerreereerereerssesessesssssssessssssssssssssssssssessssssssssssessessssesssessasssesseses 49
2.1. D6i twong, thoi gian va dia diém nghitn iU ........cceeeveereerereereneesensennne 49
2.1.1. D1 trong NERIEN CTU ..o 49
2.1.2. Thoi gian va dia diém nghien ClU ......o.oveveeeeeeeeeeeeeeeeeeeeeee e 50
2.2. Phuong phap nghi€n ClU ....ccccveeievevericsssnricsssanresssssecsssassssssssssssssssssssssssess 50
2.2.1. Thiét K& NERIEN CTU ... 50
2.2.2. C&F MAUNZNIEN CUU ..o 51
2.2.2. Bién 86 CUA NZIIBN CUU ..o 51
2.2.3. Céc k¥ thuat dugc sir dung trong nghi€n clru ........ccceevevveeeiiiieeeniieeee, 52
2.2.4. X0 1y va phan tich SO LU .....oveeeeeeeeeeeeeeeeeeee e, 72
2.2.5. Khdng ché sai s6 va dao dirc trong nghién ciru ........o..oveveveeeeeeeeeeea.. 73
CHUONG III: KET QUA NGHIEN CUU ..uoeuerererrererennesessessessssessssessesesses 76
3.1. Pic diém dich & clia MAU NZHIEN CTHU «.vuveeeerecrerenerencrenerereaesenesesensenes 76
3.1.2. PhAN DO thEO ZIOT ..o, 76
3.1.2. Phan b theo nhom tud1 VA GIGT «.....veveeeeeeeeeeeee e, 76
3.1.3. PhAn bO theo tiEN ST DENN «..o.vvveeeeeeeeeeeeeeeeeeeeeeeeeee e 77
3.1.4. Phan b6 theo mot s6 két qua XEt NEHIEM ... 78
3.1.5. Pic diém khang thudc kiéu hinh ctia mau nghién cu .........c.ccoovveveeen.e. 79

3.2. Xac dinh cac gen lién quan dén tinh khang thudc cia vi khuén lao phén
lap tir bénh nhan lao khang Rifampicin tai Bénh vién Phoi Trung wong va

Bénh vién Phoi HA NOi nAM 2020 — 2022, ....ecueeeerrerrereeressessessessessessessesssessens 80
3.2.1. Két qua giai trinh ty gen phat hién d6t bién khang thudc Isoniazid ........ 80
3.2.2 . Két qua giai trinh tu gen phat hién dot bién khang thudc Rifampicin .... 82
3.2.3. Két qua giai trinh tw gen phat hién d6t bién khang thuéc Ethambutol .... 85



3.2.4. Két qua giai trinh tu gen phat hién dot bién khang thubc Pyrazinamide . 87
3.2.5. Két qua giai trinh tu gen phat hién dot bién khang thudc Streptomycin . 89
3.2.6. Két qua giai trinh tu gen phat hién dot bién khang thuéc Moxifloxacin . 92
3.2.7. Két qua giai trinh tu gen phat hién dot bién khang thuéc Amikacin ....... 93
3.2.8. Két qua do nhay, dg dac hi¢u cua xét nghi¢ém giai trinh tu gen vi khuan

120 10 MAU AOM ...ovoeeeeeee et 95
3.2.9. Két qua do nhay, dg dac hi¢u cua xét nghi¢ém giai trinh tu gen vi khuan

120 1 AU CHUNE ..o, 98

3.3. Moi lién hé kiéu gen ciia cac chiing vi khuin lao phén lap tir bénh nhén

lao khang Rifampicin bing ky thuit giii trinh tu toan b hé gen. ........... 101
3.3.1. Phén loai khang thubc kiéu hinh theo dong vi Khuan ...........ccceeeunn..... 101
3.3.2. Cay phat sinh chung loai ctia quan thé vi khuan lao khang thudc tai Ha

NOT NEAM 2020 — 2022 ..ot 104
CHUONG IV: BAN LUAN ...ouuecrerenernnesesesesssesessssessssesesssssssssesssssssssssess 106
4.1. Pic diém dich & clia MAU NEHIEN CTHU «.vverecerececrererererernseseresesessesenens 106
4.1.1. Phan b tudi, gidi va tién str bénh cia mau nghién ciru .............o.......... 106
4.1.2. Pac diém khang thudc kiéu hinh cia mau nghién ciru ........oocvvveeenn.... 112

4.2. X4c dinh cac gen va vi tri dot bién gen lién quan dén tinh khang thudc
ciia vi Khuan lao phan 1ap tir mAu NGhIeN CHU .ucecvrecrereeereecrenenennnesennnens 115
4.2.1. Gen va cac dot bién gen lién quan dén khang thudc lao hang mot
(Isoniazid, Rifampicin, Ethambutol, Pyrazinamide, Streptomycin). .............. 115
422. Giai trinh ty gen phat hién dot bién khang thudc lao hang hai
(Moxifloxacin, AMIKACIN) ......ccceeviiuiiiieeeeiiiiiee et e e e e e e eraee s 132

4.2.3. D6 nhay, do dic hiéu cua xét nghiém giai trinh ty gen MTB tr mau dom.



vi

4.2.4. Bo nhay, d dac hi€u cua xét nghi¢m giai trinh ty gen vi khuan lao tir mau

CHUNE. ..ttt ettt e e ettt e e et e e e et e e e ernaeeeeesssaeesnseaeas 137
4.3. Moi lién hé kiéu gen ciia cac chiing vi khuan lao phén lap tir bénh nhén
lao khang Rifampicin bing ky thuit giii trinh ty toan b hé gen. ........... 140
4.3.1. Phan loai khang thudc kiéu hinh theo dong vi khuan .............cccooen...... 140
4.3.2. Cay phat sinh chung loai ctia quan thé vi khuan lao khang thudc tai Ha
NO1 NAM 2020 — 2022 ..ottt 143
CHUONG V. KET LUAN ..ouuooererercrenesesesesesesesssessssessssssessssesssssssssseseses 148
KHUYEN NGHI c.cueveecrerererencsensesesesessssesssssssssssesssssssssssessssessssssssssessssssess 149

DANH MUC CAC CONG TRINH PA CONG BO LIEN QUAN PEN LUAN
AN

TAI LIEU THAM KHAO
PHU LUC



Tir viét tit
ADN
AFB
AMK
CAP
DST
EMB
FLQ
INH
KM
KSD

MDR -TB
MFX
MGIT

MTB
NPV
NTM
PPV

Pre XDR -
TB

PZA

RIF

ROC

RR-TB
SM
SP3

WGS
WHO

XDR-TB

vil

CAC CHU VIET TAT

Thuit ngir tiéng anh
Axit Deoxyribonucleic
Axit Fast Bacilli
Amikacin

Capreomycin

Drug susceptibility tests
Ethambutol
Fluoroquinolon
Isoniazid

Kanamycin

Multidrug Drug Resistance
Tuberculosis

Moxifloxacin
Mycobacteria Growth
Indicator Tube

Mycobacterium tuberculosis

Negative predictive values

Nontuberculous Mycobacteria

Positive predictive values
Pre - Extensively Drug
Resistant

Pyrazinamid

Rifampicin

Receiver operating
characteristic

Rifampicin Resistance
Tuberculosis
Streptomycin

Whole genome sequencing
World Health Organization
Extensively drug resistance
tuberculosis

Thuit ngir tiéng viét
Vat chat di truyén
Truc khuan khang axit

Thir d§ nhay cam voi thude

Khang sinh d6
Lao da khang thudc

Nudi cdy vi khuan lao trong mbi
truong long

Vi khuan lao

Gia tri du bao am tinh

Vi khuan Mycobacteria ngoai lao
Gia tri du bdo duong tinh

Lao tién si€u khang thudc

Chi s6 déanh gia su hiru hi¢u cua
xét nghiém

Lao khang rifampicin

Phan mém phan tich di liéu tin
sinh

Giai trinh ty toan bd hé gen
T chuc Y té thé gioi

Lao siéu khang thudc



viil

DANH MUC HINH
Hinh 1. 1. Ty 18 bénh nhan MDR / RR-TB trén thé giéi nim 2022 ............... 7
Hinh 1. 2. Vi khuan lao dudi kinh hién vi dién ti ..........ccoeeeveveieeieeeee, 9
Hinh 1. 3. Céu triic thanh té bao ctia Vi khuan 120 .........ccoooveviveirieeenann, 11
Hinh 1.4. Vi khuan lao khi nhuém Ziehl — NielSen ...........ocooevveeeeereeenenne. 13
Hinh 1.5. Khuan lac cta vi khuan lao trén méi truong nudi ciy dic ........... 13

Hinh 1.6. So d6 hé gen cta vi khuin lao (Mycobacterium tuberculosis) ... 15

Hinh 1.7. Qua trinh hinh thanh bénh lao khang thudc .......ccocevveveveieeeeennn. 26
Hinh 1.8. AFB tryc tiép nhudm huynh quang ............cococeeeeeeeeeeeeenennn. 33
Hinh 1.9. Ong cdy MGIT duong va nhudm soi cin cdy trén tiéu ban nhuém ZN
100 ONE MGIT(H) oot 36
Hinh 1.10. K§ thuat giai trinh ty gen thé hé MG .......co.ovoevveeeeeeeeeeeens 41
Hinh 2.1. Céc budc thyc hi¢n xét nghi¢ém Xpert MTB/RIF .......................... 53
Hinh 2.2. Vung xac dinh tinh khang RIF 81bp trén gen rpoB ........................ 54
Hinh 2.3. Phan tich két qua Xpert MTB/RIF Ultra .........cccooovveveveieeeeeenann. 55
Hinh 2.4. Cac budc thyc hién xét nghiém AFB truc tiép nhudém huynh quang
.............................................................................................................. 56
Hinh 2.5. Xét nghiém nudi cdy, khang sinh d6 vi khuan 1o ......................... 58
Hinh 2. 6. Quy trinh phan tich dit li¢u tin sinh ..........cccccoeiiiiiiinii, 73
Hinh 2. 7. SO d0 NEHIEN CTU ..o 75

Hinh 3.1. Cay phat sinh chung loai ctia quan thé vi khuan lao khang thudc . 105
Hinh 4.1. Céu trac hé gen cta ching M. tuberculosis H3TRV ..................... 116
Hinh 4.2: Cay phat sinh chung loai ctia M.tuberculosis trén thé gidi ............ 141



1X

DANH MUC BANG
Bang 1.1. Ugc tinh ganh nang cta bénh lao tai Viét Nam - ndam 2022 ............... 8
Bang 1.2. Mot s gen lién quan dén khang thudc 120 .........cccoooovvveveveieeeeenan, 23
Bang 1.3: Quy dinh ghi két qua xét nghiém AFB nhuém huynh quang ............ 34
Bang 1.4: Ghi két qua xét nghiém nudi cay vi khuan lao trén méi truong 1ong
MG .. .36

Bang 1.5. Phan loai muc d6 lién quan dén khang thudc 120 .......c.ooevvveeeeenen.. 43
Bang 2.1. Nong d6 thudc trong dng MGIT (thudc dang dong kho) .................. 61
Bang 2.2. Thé tich cac thudc trong ng cAy MGIT ......c.ooovmeeeveeeeeeeeeeeeeeen. 63
Bang 2.3. Thé tich thudc PZA trong dng cAy MGIT .....c.oooevvvieeeeeeeeeeeeenne. 65
Bang 2.4. Quy dinh bao cao két qua khang sinh d6 thudc lao hang 1,2 ........... 66
Bang 3.1. Phan bd mau nghién ctru theo mot s6 két qua xét nghiém ............... 78
Bang 3.2. Phan loai kiéu hinh khang thudc ciia mau nghién ctu ...................... 80

Bang 3.3. Vi tri d6t bién gen va murc d6 lién quan dén khang thudc INH & cac
ChUNG KNANG ..oooiiiiiiieee et e 81
Bang 3.4. Vi tri 6t bién gen va murc d6 lién quan dén khang thudc INH & cac
ChUNE NNAY ...vviiiiiieee e 82
Bang 3.5. Vi tri dot bién gen va muc do lién quan dén khang thube RIF & cac
ChUNE KNANG ..ooiiiiiiiiee e 83
Bang 3.6. Vi tri dot bién gen va mirc d6 lién quan dén khang thudc RIF ¢ cac
ChUNE NNAY ...vviiiiiiiceee e e e 84
Bang 3.7. Vi tri d6t bién gen va murc d6 lién quan dén khang thuéc EMB & cac
ChUNE KNANG ..oooiiiiiiieee e 85
Bang 3.8. Vi trf dot bién gen va mirc do lién quan dén khang thube PZA & céac

ChUNE NNAY ..o e 89



Bang 3. 9. Vi tri dot bién gen va muc d¢ lién quan dén khang thubc SM & céc

ChUNE KNANG ..oooiiiiiiiee e e e 89
Bang 3.10. Vi tri dot bién gen va muc d6 lién quan dén khang thuéc MFX & céc
ChUNE KNANG ...ooiiiiiiieeee e e e 92
Bang 3.11. Vi tri dot bién gen va muc do lién quan dén khang thubc AMK & cac
ChUNE KNANG ...ooiiiiiiieeeee e 94
Bang 3.12. Vi tri ot bién gen va muc do lién quan dén khang thubc AMK & céc
ChUNZ NNAY «..eviiiiiiieee e e e 94
Bang 3.13. SO luong, ty 18 khang thudc kiéu hinh va kiéu gen tir mau dom ..... 96

Bang 3.14. Gia tri d0 nhay, dg dac hi¢u cua xét nghi¢ém giai trinh tu gen tryuc tiép
tir mau dom trong chan doan lao khang thudc. ............coevveveveveeeeenennnn. 97

Bang 3.15. SO luong, ty 18 khang thudc kiéu hinh va kiéu gen ctia mau chiing

Bang 3.16. Gia tri dd nhay, do dic hiéu ctia xét nghiém giai trinh tu gen tir mau
chung trong chan doan 1ao Khang thudc.. .......c.oveuvveeeeeeeeeeeeeeeeeee. 99

Bang 3.17. Phan loai khang thudc kiéu hinh ctia M. tuberculosis theo dong vi

Bang 4.1. So sanh ty 18 dot bién trén gen rpoB ciia cac ching vi khuan lao khang

rifampicin & cac khu vire trén thé @idi ........ovveeveeeeeeeeeeeeeeeee e 125



X1

DANH MUC BIEU PO
Biéu d6 3.1. Phan bd mau nghién ctru theo gidi tinh. ........co.ooovevveeeveveieeanne. 76
Biéu d6 3.2. Phan bd mau nghién ctru theo nhom tudi. .....o.ovveeeveeeeeeieen, 77
Biéu d6 3.3. Phan bd mAau theo tién st BENN. ...voveeeeeeeeeeeeeeeeeeeeeeeeeeeeeen, 77
Biéu d6 3.4. Két qua khang timg loai thudc ctia mau nghién ciu. .................. 79

Biéu d6 3.5. Biéu dd vi tri dot bién gen va mirc do lién quan dén khang thudc
RIF & cac ching Khang. ..........cooooviiiiiiiiiieeeceeecee e 84
Biéu d6 3.6. Vi tri d6t bién gen va murc d6 lién quan dén khang thuéc EMB &
CAC ChUNE NNAY. .eviiiiiiiece e e e 86
Biéu d6 3.7. Vi tri dot bién gen va mirc do lién quan dén khang thudc PZA &
CAC chliNg KhANG. ....cooviiiieiiee e 88
Biéu d6 3.8. Vi tri dot bién gen va mirc do lién quan dén khang thudc SM ¢ céc
ChUNG KNANG ...ooieiiiiieeeee e e e 90
Biéu d6 3.9. Vi tri dot bién gen va mirc do lién quan dén khang thudc SM ¢ céc
ChUNE NNAY .. ..eiiiiiiiieee e e e e e 91
Biéu d6 3.10. Vi tri 6t bién gen va mirc d6 lién quan dén khang thuéc MEX ¢
CAC ChUNE NNAY.. ..viiiiiiiiieee e e e 93
Biéu d6 3.11. Gi tri AUC ctia xét nghiém giai trinh ty gen truc tiép tir mau dom
trong chan doan 120 Khang thudC. ........oeveveeeeeeeeeeeeeeeeeeeeeeeeeeeees 97
Biéu d6 3.12. Gié tri AUC cua xét nghiém giai trinh ty gen tir miu chung trong
chan doan 120 KhAng thUOC. ......vvveeeeeeeeeeeeeeeeeeeeeeeeee e, 100
Biéu dd 3.13. Phan loai khang thudc kiéu hinh ctia M. tuberculosis theo dong vi

KIUATL oo e e, 102

Biéu dd 3.14. M. tuberculosis khang don thudc theo dong vi khuén ...........103



PAT VAN PE

Bénh lao (TB) la mot bénh truyén nhiém gay boi vi khuan Mycobacterium
tuberculosis va hién dang 1a mot trong nhitng nguyén nhan chinh gay tir vong do
cac bénh truyén nhiém trén khip thé gidi. Vi khuan lao co tén khoa hoc la
Mycobacterium tuberculosis (M. tuberculosis) chinh thitc dugc xac dinh va mo
ta vao nam 1882. Pay la cong trinh nghién ctru cua Robert Koch (1843-1910), va
dé ghi nhan cong lao ctia dng, nguoi ta con goi truc khuan lao gdy bénh trén ngudi
1a true khuan Koch (Robert Koch) [35] . Theo bao céo vé kiém soat bénh lao toan
cau cua T6 chirc Y té thé gigi nam 2023 (WHO Report 2022 Global Tuberculosis
Control) khoang 1/3 dan s6 thé gii nhiém lao. Mdi nam, ¢ thém gan 10 triéu
ngudi mic lao méi va khoang 1,4 tridu nguoi tir vong do lao trén toan cau. Trong
d6, 81% s6 bénh nhan thudc vé 22 nudc cd ganh ning bénh lao cao [28].  Tuy
nhién, v4i rat nhiéu nd lyc cta cac to chic y té, ty 1€ phat hién mac du lién tuc
duoc cai thién nhung chi dat 66 % s6 bénh nhan udce tinh [196], do c6 nhiing han
ché vé cong tac chan doan, dic biét 1a lao khang thudc. Nhu vay, con rat nhiéu
bénh nhan lao khong dugc phat hién va chira tri dang tiép tuc lay lan cho cong

dong.

Tt ndm 1943, streptomycin 13 thudc chdng lao dau tién duoc phat hién va
str dung hiéu qua. Sau d6, hang loat thudc chéng lao khac ra doi dd mo ra mot ky
nguyén méi trong diéu tri bénh lao, ciing nhu d3 ctru chita cho hang triéu bénh
nhan lao khoi cin bénh nguy hiém ndy. Cung voi sy phat trién cua dai dich
HIV/AIDS, dich & lao toan cu da gy ra nhiing thach thirc rat 16n cho cudc chién
chéng lao ctia loai nguo1i, do 1a su tuong tac gitra lao va dai dich HIV/AIDS va su

phat trién cua cac chung vi khuan lao khang thudc.



Tir khi WHO cong b6 COVID-19 13 “Pai dich toan cau” véao thang 1/2020,
do anh hudng nang né cta dai dich COVID-19, ty 1€ phat hién bénh nhan lao trén
thé gidi nam 2020 da giam khoang 20%. O 3 nudc c6 ganh niang bénh lao cao (An
d6, Indonesia va Philippine), sé bénh nhan lao phat hién giam khoang 25-30% so
vo1 nam 2019. Tai Viét Nam, ty 1€ nay da giam 3,1%. Cling theo bio céo nay,
Viét Nam 1a mot trong 30 nudc c6 ganh ning bénh lao va lao khang thudc cao
nhat thé gidi. Udc tinh tai mdi nam c6 khoang 170.000 ca mac méi, 14.000 ngudi

tr vong, 70% ngudi mac lao & trong d6 tudi lao dong [186].

Lao khang thudc va lao siéu khang thudc 14 tinh trang hét stic nguy hiém ddi
v6i cong dong, nguy hai dén strc khoe, mat nhiéu thoi gian va chi phi diéu tri cuc
ky t6n kém. Nguyén nhan dan dén lao khang thudc 1a do cham ché trong viéc
chan doan lao khang thudc dé dua nguoi bénh vao diéu tri kip thoi véi phac dd
phu hop. Pong thoi, bénh nhan khong tudn thu quy trinh diéu tri, tu ¥ giam lidu
hodc ngimg thude khi chwa du thoi gian diéu tri. Qua trinh diéu tri do dang, bénh
khong khoi ma con nhanh téi phat, trd thanh bénh lao khang thudc. Thach thirc
16n trong chan doéan va diéu tri lao khang thude 1a sy khé khin trong viéc xac dinh
som va chinh xac tinh nhay cam véi thudc khang sinh cua vi khudn M.

tuberculosis.

Do vay, van dé dit ra 1a lam thé nao dé xac dinh dugce nhanh va chinh xac
loai vi khuan M. tuberculosis va du bao tinh khang thudc cua ching vi khuan giy

bénh dé tir d6 c6 hudéng dan diéu tri hiéu qua ngay tir sém.

Xuét phat tir tinh hinh thuc té nay, chiing t6i tién hanh dé tai “Nghién ciu
mot s6 diic diém hé gen ciia cac chiing vi khuin lao khang thudc phan lap tir
bénh nhén lao khang Rifampicine tai Ha Noi nim 2020-2022” nham dua ra

mot phuong phap méi chan doan lao khang thudc nhanh va chinh xac. Nghién



ctru duoc thyc hién tai Bénh vién Phoi Trung wong va Bénh vién Phoi Ha Noi

trong thoi gian tr nam 2020 — 2022.
MUC TIEU NGHIEN CUU

1. Xac dinh cac gen lién quan dén tinh khang thubc cuia vi khuan lao phan lap
tor bénh nhan lao khang Rifampicin tai Bénh vién Phéi Trung wong va Bénh
vién Phoi Ha Ngi nam 2020 — 2022.

2. Tim hiéu moi lién h¢ ki€u gen ctia cac chung vi khuan lao phan 1ap tir bénh

nhan lao khang Rifampicin bang k¥ thuat giai trinh tu toan bo hé gen.



CHUONG 1: TONG QUAN
1.1.  Tinh hinh bénh lao trén thé giéi va Viét Nam
1.1.1.Bénh lao trén thé giéi

Lao 13 can bénh truyén nhiém xuét hién tir rat 1au va 1a mot trong nhiing
nguyén nhan gy tir vong hang dau trén thé gidi do mot tac nhan gay bénh, xép
hang trén ca HIV/AIDS. Trong nhitng nim 1990, ty 1é mac bénh lao toan cau ting
cha yéu do su lan rong ctia HIV ¢ ving Sub-Sahara ¢ chau Phi. Nam 2005, ty 1¢
lao giam cham trong 6 viing theo phan loai cia WHO, bao gém ca chau Phi. Véi
con sb uéc tinh 1.400 truong hop méc lao/1 triéu ngudi moéi nam, bénh lao duoc

xép vao hang dau trong 10 bénh gy tir vong cao nhat trén thé gioi.

Theo béo céo cia T6 chiuc Y té thé gidi nam 2023 (WHO Global
Tuberculosis Report 2023), hoat dong chan doan va diéu tri bénh lao di co su
phuc hdi manh mé trén toan cau trong nim 2022, sau 2 nam gian doan lién quan
dén COVID. Piéu nay di gitip cai thién nhimng tac dong tiéu cuc cua dai dich ddi
v6i s6 ngudi chét va mic lao trén toan cau. Tuy nhién, bénh lao van 1a nguyén
nhan gy tir vong dung thir hai trén thé gidi trong s6 cac bénh truyén nhiém, chi
sau COVID, va cic muc tiéu toan cau trong cong tac chong lao hién nay van dang

hoan toan bi cham tién d6 [186].

S bénh nhan lao méi duoc phat hién va bdo cdo nam 2022 trén toan cau la
7,5 triéu ngudi. Pay 1a con sb cao nhat ké tir khi WHO bt dau theo ddi bénh lao
toan cau vao nam 1995, cao hon murc truéc COVID (va mirc dinh lich sir trude
do) 1a 7,1 triéu vao nam 2019 va cao hon tur 5,8 tri¢u vao nam 2020 va 6.4 tri¢u
vao nam 2021. Con s6 dugc wée tinh trong nam 2022 ¢ thé bao gdm mot lugng

16m nhitng ca bénh da ton dong trong nhitng nam trudc nhung viéc chan doan va



diéu tri bi tri hoan, do nhiing tac dong ciia COVID da anh huong dén viéc tiép

can va cung cap cac dich vu y té.

Trén toan cau trong nam 2022, bénh lao di gy ra khoang 1,3 triéu ca tr
vong. Con s6 nay d giam so voi ude tinh trude d6 cia TCYTTG 1a 1,4 triéu trong
nam 2020 va 2021, va gan nhu quay trd lai mic sb ca tir vong ctia nam 2019. Sy
gian doan ctia viée tiép can va cung cip cac dich vu y té lién quan dén COVID
dugc ude tinh di dan dén thém gan nira triéu ca tir vong trong ba nam 2020-2022.
Viéc quay vé xu hudng giam giong nhu thoi diém trude dai dich c6 kha nang bat
dau xay ra vao ndm 2023 hodc 2024. Tuy nhién, bén canh do, khodng cach gitra
sb nguoi udc tinh méc lao va s ca duoc bao céo da duoc thu hep xuéng la 3,1
tri¢u vao nam 2022, giam tir khodng 4 tri¢u trong cad nam 2020 va 2021, va tré lai
murc trude dai dich COVID trong nam 2019. Mirc giam vé sd ca tir vong do lao
trén toan cau tir nim 2015 dén nam 2022 13 19%, con cach rat xa v4i cot mde

trong Chién lugc chdm dut bénh lao cia WHO 1a giam 75% vao nam 2025.

Theo bao cio vé kiém soat bénh lao toan ciu cia TH chirc Y té thé gigi naim
2023 (WHO-Global tuberculosis report 2022), dan sé Thé gidi nam 2022 13 7,88
ty nguoi, trong d6 ude tinh c6 khoang 10,4 triéu truong hop mac bénh lao: khoang
6,3 triéu ca mac moi (61%), 90% 1a nguoi trudng thanh, 65% 1a nam gidi, 10%
nguoi mic lao ddng nhidm HIV (74% & Chéau Phi). Hau hét cac trudng hop duoc
danh gia trong ndm 2023 tap trung & chau A (56%) va chau Phi (29%); ty 1é thap
hon dugc ghi nhan ¢ Trung Pong (8%), chau Au (4%) va chau My (3%). 22 qudc
gia bi anh hudng niang né bai bénh lao dugc cho 1a ¢6 ty 1é cao nhét toan cau ké
tir ndm 2000, chiém dén 82% sd trudng hop mac bénh lao cua ca thé gidi. Trong
s6 9 tricu truong hop do, khoang 550.000 la tré em va 3,3 tri¢u 1a phuy nir., da s6
(56%) tap trung & 5 nu6e gdm An Do, Indonesia, Trung Qudc, Philippines va

Pakistan. 6 qudc gia c6 s6 luong mic bénh nhiéu nhit trong nim 2013 1a An Do



(2.100.000), Trung Qudc (980.000), Nigeria (590.000), Pakistan (500.000),
Indonesia (460.000) va Nam Phi (450.000). Chi riéng An D6 va Trung Qudc da

chiém dén 24% va 11% s6 truong hop mac bénh lao toan cau.

Bénh lao khéng con nam trong top 10 toan cau (tir vi tri thir 7 vao nim 2000
xubng thir 13 vao nam 2019), trong do ty 1é tir vong toan cau giam 30%. Tuy
nhién, bénh lao vin nam trong s6 10 nguyén nhan gy tir vong hang dau ¢ cac

khu vuc chau Phi va Pong Nam A [190].

Sau quéc gia cé $6 luong méc bénh nhiéu nhat trong nam 2023 1a An Do
(2.100.000), Trung Qudc (980.000), Nigeria (590.000), Pakistan (500.000),
Indonesia (460.000) va Nam Phi (450.000). Chi riéng An D6 va Trung Qudc da

chiém dén 24% va 11% sb truong hop méc bénh lao toan cau [28].

Ty 1&é mac bénh lao c6 lién quan dén kich thudc quan thé va khac nhau rat
nhiéu giita cac qudc gia, tir dudi 10/100.000 dan ¢ cac nudc cd thu nhap cao dén
150-300/100.000 dan ¢ 30 nudc cé ganh nang bénh lao cao va trén 500/100.000
dan & mot vai nude nhu Triéu Tién, Lesotho, Mozambique, Philipin va Nam Phi.
Ty 1é mic lao dang giam khoang 2% mdi nim. Ving giam nhanh nhat 1 chau Au
(4,5% mdi ndm), va cham nhat 1a ving Trung Pong (giam dudi 1% mdi nim) va
Pong Nam A (1,5% mdi nam). Chi s6 ndy can phai duoc cai thién v6i khoang 4-
5% mdi nam dé dat dugc cot mdc dau tién (2020) cua Chién lugc két thac bénh
lao [28]. Nam 2016, wdc tinh c6 khoang 1,3 triéu ca tir vong do lao trong s6 ngudi
am tinh HIV (giam tir 1,7 tri€u nguoi nam 2000) va cong thém 374.000 nguoi
chét do lao trong s6 nguoi duong tinh HIV. Trén toan cdu, ty 1¢ tir vong do lao

giam khoang 3% moi nam.

Trén toan cau trong ndm 2022, udc tinh c¢6 khoang 1,13 triéu ca tir vong do
lao trong s6 ngudi 4m tinh HIV va cong thém 167.000 ngudi chét do lao trong sb

nguoi duong tinh HIV. Nhu vay con sb chung 13 khoang 1,3 triéu ngudi tir vong



do bénh lao trong ndm 2022, trong dé 55% la nam gidi, 33% la phu nit, 12% la
tré em. C6 khoang 490.000 ca tir vong do mac phai lao khang Rifampicin va da
khang thuéc (MDR/RR-TB) [192].
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Hinh 1. 1 Ty 1é bénh nhin MDR/RR-TB trén thé giéi nam 2022 [100, 186]

Nhin chung, ty 1é tir vong trén toan cau do bénh lao da giam dén 45% so voi
nam 2020; va cac du doan hién nay cho thay rang muc tiéu Thién nién ky cta T6
chic Y t€ Thé gidi vao nam 2035 1a giam 75% s6 ngudi tir vong do bénh lao so véi
nam 2015; giam 50% s6 nguodi mac lao méi so v6i nam 2015; khong c6 bénh nhan

lao va gia dinh ho phai d6i mat véi chi phi tham hoa do bénh lao gy ra [186].

Cong cudce thanh toan bénh lao toan cAu van con rat nhiéu tro ngai va can
nhiéu hon nd luc tir cac quéc gia, dac bi¢t 1a phai bién cac cam két duge dua ra
tai cudc hop cip cao ciia Lién hop qudc vé bénh lao nim 2023 thanh hanh dong
cu thé trong viéc img dung cong nghé hién dai nham chan doan nhanh va chinh

xac bénh lao va lao khang thudc dé thu dung diéu trj kip thoi bénh nhan lao.
1.1.2.Bénh lao tai Viét Nam

O nudc ta, bénh lao con pho bién va & mirec do trung binh cao. Hién nay,

Viét Nam van nam trong top 30 qudc gia co ganh ning bénh lao cao nhét thé gidi,



dung thir 10 vé s6 ngudi méc lao cao va dung thir 11 trong 30 nude ¢6 ganh ning
lao khang da thubc. Trong d6, 64% bénh nhan lao thuong va 98% bénh nhan lao
khang thube phai chiu gdnh ndng chi phi chita bénh cao. Pugc biét, 70% nguoi
méc lao & trong do tudi lao dong. Vi vay, can bénh nay thyc sy la mot van dé anh
hudng dén kinh té timg gia dinh noi riéng va dat nudc néi chung. Mic du Viét
Nam duoc danh gia c¢6 nhidu nd lyc va hiéu qua hang dau vé cong tac phong
chéng lao, nhung hang ndm van c6 khoang 169.000 ngudi nhiém lao méi, 12.000
ngudi chét vi bénh lao (gap 1,5 s6 nguoi chét vi tai nan giao thong). Ty 1é phat
hién lao cac thé 1a 58%. Viéc phat hién sém bénh lao 1 vo cling quan trong va
c6 tinh quyét dinh véi ty 18 chira khoi khoang 25% trén thé gidi va 75% & Viét
Nam. Tham chi, & Viét Nam, néu nguoi méc lao 1an dau dugc phat hién thi ty 1€

chira khoi hoan toan trong vong 4 - 6 thang 1€n td1 90%.

Bing 1.1. U6c tinh ganh ning cta bénh lao tai Viét Nam - nam 2022 [186]

Usc tinh ganh ning bénh lao — 2022 50 ’”}g’ﬁ &g’g”i” 1 ZZ 2%’22’2 )
Tt vong do lao (loai tror HIV) 11 (7,6-15) 11 (7,7-15)
Lao mé&i méc cac thé (bao gdm ca HIV +) 172 (119-247) 176 (121-251)
Lao /HIV duong tinh méi méc 4,3 (2,9-6,1) 4 (2,9-6,2)
Ty 1é phat hién lao céac thé (%) 59 (42-86)
Ty 1é khang da thudc trong BN m&i (%) 4,5 (4,4 —4,6)
Ty 1¢ khang da thudc trong BN diéu tri lai (%) 15 (14 - 16)
% bénh nhan lao dugc xét nghiém HIV 86%
% HIV duong tinh trong s6 nguoi xét nghiém 2,5%
HIV

* Nguon: Vietnam Country Profile 2023, WHO Global TB Report 2023 [4, 186]

Nam 2023, wéc tinh c6 khoang 5.224 trudng hop lao khang thuéc MDR/RR-
TB da duoc thong béo, trong d6 c6 khoang 4,5% trudng hop mac lao méi va 15%
truong hop lao da dugc diéu tri trude do [4, 186].




1.2. Vi khuan lao
1.2.1. Mot s6 dic diém hinh thai, cAu tric cia vi khuin lao

Vi khuan lao - Mycobacterium tuberculosis (MTB) do nha khoa hoc ngudi
buc Robert Koch phat hién nam 1882.

Gi6i1 (domain): Bacteria

Nganh (phylum): Actinobacteria

B0 (ordo): Actinomycetales

Bo6 phu (subordo): Corynebacterianeae
Ho (familia): Mycobacteriaceae
Gidng (genus): Mycobacterium

Loai (species) : Mycobacterium tuberculosis (MTB)

WO Eap
74 D

3000 kW 3 155

Hinh 1.2. Vi khuan lao dwéi kinh hién vi dién tir
* Nguon: theo Palomino J. C.(2007) [143]

Mycobacterium tuberculosis (MTB) 1a vi khuan hiéu khi, thuong c6 dang

jha

hinh que manh hoi cong, khong di dong, c6 chiéu dai 2-4 pm. Chung khong co
vo, khong co 10ng va khong sinh bao tir. O diéu kién ty nhién, MTB c6 thé ton tai

3-4 thang. Trong phong thi nghiém nguoi ta c6 thé bao quan MTB nhiéu nim.
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Dué1 anh néng mat trdi, MTB bi chét sau 1,5 gio. 0 420 C, MTB ngurng phat trién
va chét sau 10 phut & 800C, trong con 900 vi khuan ton tai dugc ba phut, trong
axid phenic 5% chi séng dugc mot phat. Vi khuan lao phat trién rat cham trong
moi trudong nudi cdy, trung binh mdi 1an phan chia tir 48-72h, thuong 1-2 thang
méi tao duoc khuan lac trén moi trudng dic Lowenstein- Jensen (gom chil yéu
khoai tay, huyét thanh va asparagin), vi khuan lao moc thanh khuén lac dang R.
Trong mdi trudng 1ong Sauton (1a moi trudng tong hop), vi khuan lao moc thanh
vang va lang can. Vi khuan lao c6 thé xép vao nhom vi khuan Gram duong mic
du khong bat mau mot cach rd rang, catalase (+), sinh axid tir duong, ¢ hoat tinh
oxydase. Ngoai trir 2 chiing gdy bénh bt budc 1a M. tuberculosis complex va M.
leprae, cac loai Mycobacterium séng tu do trong méi trudng va duoc goi 1a cac
Mycobacteria ty nhién, nhirng loai nay ciing c6 thé giy bénh co hoi ¢ trén ngudi

va dong vat [5, 7]

Chi Mycobacterium véi hon 190 loai khac nhau bao gdm céc tac nhin giy
bénh & nguoi, dang chtt y nhu Mycobacterium tuberculosis va Mycobacterium
leprae va mot nhom 16n caa Mycobacteria khong lao (NTM). Bénh lao ¢6 thé do
mot tO hop cac ching M. tuberculosis gy ra, bao gdm céac loai M.tuberculosis,
M.canetti, M.microti, M.africanum, M. canetti va M.bovis (con dugc goi la phurc
hop M.tuberculosis complex), trong d6 phtrc hop M.tuberculosis complex 1a tac
nhan giy ra bénh lao trong khi d6 nhom vi khuan Mycobacteria khong lao (
Nontuberculous Mycobacteria — NTM) 1a tac nhan giy ra cic bénh nhiém trung

phoi [93].

Vi khuan lao c6 thanh té bao chira peptidoglycan duoc cau tao tir axit N-
glycolylmuramic chir khong phai axit N-acetylmuramic nhu cac vi khuan Gram
duong khac. Lién két véi peptidoglycan 14 vo sé cac polysaccharide chudi phan

nhanh, protein va lipit. Thanh té bao giau lipit trong d6 dac biét quan trong 14 axit



11

mycolic (axit béo chudi dai) va cac thanh phan lipit khdc gom mycoside, sulfolipit
va lipoarabinomanna (LAM, c6 céu trac va chirc ning tuong tu nhu
lipopolysaccharide ciia vi khuan gram 4m), dé khang véi nhiéu chét khi triung va

khang sinh [40, 113].

A

(1) — Lipit ngoai, (2) — Mycolic axit, (3) — Polysaccharide (arabinogalactan),
(4) — Peptidoglycan, (5) — Mang plasma, (6) — Lipoarabinomanna (LAM),
(7) — Phosphatidylinositol mannoside, (8) — Khung xwong té bao

M. tuberculosis ¢ cau tric vach té bao phtic tap, hoan hao ma it vi sinh vat
co duoc. N6 khong nhitng dam bao cho su tdn tai ctia vi khudn ma con 1am cho
vi khuan bén viing ddi voi hién tuong thuc bao, khi xam nhap vao co thé vi khuén
lao rat kho bi tiéu diét. Vach té bao co vai trd quan trong dbi voi kha nang gay
bénh va tinh khang thudc cta vi khuan lao. Thanh té bao vi khuan lao c6 ty 1¢ lipit
cao, chiém téi hon 60% trong luong kho cia thanh té bao, trong dé axit mycolic
1a thanh phan lipit chii yéu. Thanh té bao cling dugc dic trung bai su lién két giita

cac axit mycolic va cac chat lipit phuc tap, tao nén ddc tinh ctia vi khuan lao, l1am



12

tang kha nang chong thdm nudc cua thanh vi khuan gitp vi khuan ton tai lau véi
moi truong bén ngoai, chong lai kha nang bi huy diét ciia dai thuc bao va cac té
bao mién dich. Axit mycolic 1a cac chat béo nhanh anpha duy nhat tim thay trong
véch té bao ctia Mycobacterium va Corynebacterium. Chung chiém 50% trong

luong kho ctia vo té bao Mycobacteria [122]

Dbi v6i cac vi khuan phat trién bén trong té bao, ngoai 3 16p néu trén con cd
16p peptidoglycolipit phil ngoai cuing vi khudn. N6 ¢6 tac dung nhu chiéc 4o giap
tang cuong thém kha niang ty bao vé cia vi khuan, gitp vi khuan chdng lai dugc

cac enzym huy diét tiét ra tir cac tiéu thé (lysosome) ctia té bao.

Céu triic kha hoan hao trén day ciia 16p vo gitp cho vi khuén lao chong lai
duoc moi yéu td tac dong cua moi trudong bén ngoai, chéng lai dugc tac dong cua
axit va cac chat kiém & mot néng dd nhat dinh. Trong diéu kién ty nhién vi khun
lao c6 thé ton tai 3 - 4 thang. Trong phong thi nghiém ngudi ta c¢6 thé luu giir va

bdo quan chung trong nhiéu nam .

Viéch té bao MTB giau lipit khién cho bé mat cta té bao tré nén ky nudc 1am
cho no tré nén kho nhuom vi n6 khang lai véi hau hét cac thudc nhudm co ban
trir khi ching dugc xur 1y boi nhiét hodc cac chat diét khuan hodc nhuém trong
thoi gian dai. Mot khi da bit mau thubc nhudém, Mycobacterium rat kho bj tay
mau bang hdn hop chira hydrochloric axit va c¢on ethanol, do d6 duoc goi 1a vi
khuan khang con, khang axit (axit-fast bacillus hay AFB). Pic tinh nay cho phép
phan biét nhanh chong Mycobacterium véi cac vi khuan khac bang cach kiém tra
duéi tinh hién vi. Mycobacterium noi chung c¢6 thé nhuém bang Carbofuchsin
dun ndng (phuong phap Ziehl-Neelsen) hodc dé cho thudc nhudm tiép xuc truc
tiép voi vi khuan trong 5-10 phut (phwong phap nhuém lanh Kinyoun.
Mycobacterium ciing ¢6 thé nhuém duoc véi thubc nhuém huynh quang

(Auramine O, Rhodamine, Fluorochrome).
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Vi khuan lao khé bat mau cac thudc nhudém thong thuong. Thuong nhudém
theo phuong phéap Ziehl - Neelsen, truc khuan lao khong bi con va axit 1am mat
mau cta carbonfuchsin. Khi soi kinh hién vi, vi khuan lao bat mau dé trén nén

xanhmethylen [122].

Hinh 1.4. Vi khuan lao khi nhudém Ziehl — Nielsen
* Nguon: theo Palomino J. C.(2007) [143, 144]

1.2.2. Pic diém nudi cay

Vi khuan lao wa khi bét budc, khong moc duge & diéu kién ki khi. Vi vay,
cac truong hop lao phoi thong thudng ton thuong hay gip ¢ thuy trén cta phoi.
Tuy nhién, trong diéu kién thiéu oxy nhu trong cac ndt voi hod, cuc xo hod, cuc
ba dau ran chic vi khudn lao van ton tai ¢ trang thai khong hoat dong trong kha

nhiéu nam [8]. o %

Hinh 1.5. Khuin lac cia vi kh}lﬁn lao trén méi trudng nudi cdy dic
* Nguon: theo Lé Van Phung (2009)

Vi khuan lao phat trién thuén loi trén moi trudng gidu chat dinh dudng (nhu
moi trudng Lowenstein — Jensen). Vi khudn ndy phat trién t6t nhat 6 pH 6,2 — 7,2,
chiing ciing co thé phat trién trén méi truong c6 pH axit (5,5) hay pH kiém (8,0).
Vi khuan lao ¢6 thé phat trién & nhiét do 29 0C — 42 0C, nhung phat trién t6t nhat
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& 370C — 38 0C. Trén mdi truong dic Lowenstein (gom chu yéu khoai tay, huyét
thanh va asparagin), vi khuan lao moc thanh khuan lac dang R. Trong mai truong
long Sauton (1a moi trudng tong hop), vi khuan lao moc thanh vang va lang can.
C6 thé nudi cay vi khuan lao trong méi truong long Middlebrook 7H12, méi

truong thach ban tong hop Middlebrook 7H10 va 7H11 [8].

Hinh thai khuan lac: Vi khuan lao 13 vi khuan moc cham, thoi gian mat thé
hé cuia Mycobacterium tuberculosis khoang 18 - 20 gio, phai 4-6 tuan sau moi
hinh thanh khuén lac dién hinh, dang R. Khuan lac tron, nhén, sau d6 san sui nhu
hoa sup lo (duong kinh 5 — 10mm), mau kem. Cac khuan lac dé lay ra khoi moi
truong nudi cdy nhung kho tan trong nuée [143]. Vi khuan nudi cdy duong tinh
trén moi truong long MGIT dugc dinh danh bﬁng thir nghi¢m sdc ki mién dich

phat hién khang nguyén MPT 64 dac trung ctia M. tuberculosis complex.

Vi khuan lao rat hiéu khi, phat trién tot nhat khi ap suat 02 1a 100mmHg va
ap suat CO2 1a 40mmHg trong cac to chirc. Pinh phdi va ving phdi dudi xuong
don hay méc lao nhat vi c6 ap suat O2 tir 120-130mmHg, rdi dén than xuong va
dau xuong c6 ap suat 02 1a 100 mmHg. Gan, lach, da day, thuc quan c6 4p suét
02 thap nén it mac lao hon. Mot hang lao nho dudng kinh 2cm da c6 thé c¢6 107
vi khuan (10 triéu), noi ton thuong thiéu O2 nhu cac ndt voi hoa, cuc xo hoa thi
vi khuén & trang thai khong hoat dong trong rat nhiéu nam, goi 1a trang thai ngi
yén ctia vi khuan. Vi khuan lao sinh san cham, 20 gio phén chia té bao mot lan,
thuong 1-2 thang moi tao duogc khuén lac trén méi trudong nuoi céy. Tién trién

bénh lao mang tinh ban c4p hodc man tinh nhiéu hon 1a cap tinh [8].
1.2.3. Pic diém hé gen ciia vi khuan lao

Hé gen cua vi khudn lao (Mycobacterium tuberculosis) duoc giai ma 1an dau

tién bé1 nhom nghién ciru S.T.Cole dang trén tap chi Nature ndm 1998. Theo bao
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cdo nay, hé gen cua Mycobacterium tuberculosis (MTB) chung H37 Rv la phan
tir DNA tran, mach vong, dai 4.411.529 bp voi khoang 4.000 gen, trong d6 ¢o

3924 gen ma hoda cho protein va 50 gen ma hoa cho cac RNA chirc nang. Day la
genome c6 kich thudc rat 16n, chira nhiéu Guanine va Cystosine (G + C khoang

65%) va khong thay d6i hau nhu trén toan bo genome [52] [202] (hinh 1.6).

Noi bat ddu sao chép

RNA 4n dinh

Trinh tw mi hoa (theo
chidu kim déng hd)

Trinh ty DNA 13p lai

Trinh tw chén-cam
Ho 13E12 REP- héng dam

Prophage- xanh duong

Hinh 1.6. So @ hé gen ciia vi khuan lao (M. tuberculosis) [52]
*Nguon: Nature Macmillan Publishers Ltd 1998 [52] [150]

Maic du, bo gen MTB nhé hon E.coli nhung né rat da nang, cac by ba ma
héa cho hau hét cac enzym dic trung cho con dudng dong hoa va di héa, ciing
nhu nhimg enzym cho tong hop va phan giai amino axit. Tuy nhién, mot nét dic
trung thé hién su khac biét cia MTB so véi cac vi khuan khac 1a su hién dién voi
xap xi 4.000 gen ma hoa hau hét cho cac enzym lién quan dén thity phan lipit
(gitp cho ching ton tai bén trong té bao chu) va téng hop lipit (gitp cho viéc tong
hop 16p vo cellular). Nhitng vi khuan ndy thudng duge bao quanh bdi 250 enzym
lién quan dén tong hop cac axit béo [52].
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Nghién ctru ciia S.T.Cole ciing cho thiy bo gen ciia MTB rat nhiéu cac ving
lap DNA va cac trinh tu chén. M§t trong nhiing ddc tinh dugc quan tdm cua
Mycobacterium tuberculosis 13 sy c¢6 mat va phan bd cia cac trinh tu chén
(insertion sequence - IS), nhu IS6110 va IS1081, trong d6 dac biét la doan
1S6110. Tuy nhién, mot sd luong dang ké cac chung khuyét gen 1S6110 d3 duoc
tim thay o chau A, An D6 va Viét Nam [127] [167] . Gen 23S rDNA 1a doan gen
ma héa cho tiéu phan 23S cua ribosome va c6 mit & tit ca cac chung lao gay bénh.
MTB khac han véi cac vi khuan khac & chd phan 16n gen ma hoé cta né 1a danh
cho viéc ma hoa san xuat cac enzyme c6 lién quan dén qua trinh tong hop axit
béo (lipogenesis) va qua trinh phan huy m& (lipolysis) va 2 loai protein giau
glycine ¢o cau tric lap lai co thé 1a nguon tao ra su bién doi khang nguyén gay
bénh. B gen co nhiéu vung ADN 1ap lai, dac bié¢t 1a cac trinh ty chén, duoc cheén
vao trong gen hodc vao ving khong ma hoa, thuong dan dén lam mat gen ARN

van chuyén. Viéc chén nay cling c6 thé 1am xuat hién nhitng gen bj bat hoat.

Khi so sanh trinh ty ma hoéa protein cia MTB v&i toan bo cac trinh tu cta
cac vi sinh vat khac cho thiy céc axit amin alanine, glycine, proline, arginine va
tryptophan dugc ma hoa bdi nhitng codon giau GC. Trong khi d6, nhiing axit
amin khac nhu asparagine, isoleucine, lysine, phenylalanine va tyrosine dugc ma
héa boi nhitng codon giau AT. Ngoai chirc ning tong hop lipit, cic enzym cho
cac con dudng tong hop glycolysis, pentose phosphate cho chung ta thdy cac chu

trinh tricarboxylic va glycoxylate ciing hién dién trong MTB.

Trong s nhiing protein tiét dugc nhan dién trong bd gen cta vi khuan thi co
nhirng protein c6 thé hoat dong nhu mot nhan té gy doc. D6 1a phospholipases
C, lipases va esterases, chung c6 thé tan cong vach va mang khong bao gidng nhur
mot vai protease. Mot trong sé nhitng phospholipid nay lién quan dén su ton tai

dai dang ctia vi khuan trong méi trudong dinh dudng gidi han.
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O vi khuén lao, viéc thong tin di truyén ngoai vai trd ctia nhiém sac thé con
c6 plasmid nam ngoai nhiém sac thé. Co thé, nhiém sac thé cua vi khuan da truyén
mot sb thong tin di truyén nao d6 cho plasmid vi plasmid c6 phan tir nhé hon nén
n6 dé truyén thong tin tir té bao nay sang té bao khac. Nhu vay, trong co ché
khang thubc ctia vi khuan lao ngoai nhiém séc thé, plasmid ciing déng vai tro

quan trong.
1.3. Vi khuin lao khang thudc
1.3.1. Tén suit dot bién gen ciia vi khuin lao

Cac nghién ctru dugc thyc hién trude do da cho théy khang thudc c6 modi
lién quan mat thiét voi nhitng dot bién gen. Nhung trong nhiéu truong hop, co
ché va vai tro ctia cac gen lién quan dén khang thudc chua hoan toan dugc hiéu
biét. Su phirc tap ctia cic qué trinh ndy bung phat va phd bién lao khang thude,
gy kho khan trong kiém soét va ddu tranh chéng lai cic bénh truyén nhiém. Su
khang thudc cua vi khuan lao duge cho 1a sy dot bién ngau nhién nhiém sic thé
vi khuan lao duoc chon loc trong qué trinh diéu tri do khong st dung day du lidu
luong va hoic khong két hop cac loai thudc voi nhau. Tan suat dot bién trong qué
trinh phan chia t& bao ¢ vi khuan lao d6i véi timg loai thudc khang sinh khac nhau
lan luot 1a Rifampicin (RIF) 3,32 x 10" Isoniazid (INH) 2,56 x 108, Ethambutol
(EMB) 1,0 x10 7, Pyrazinamid (PZA) 1,9 x 10-® va Streptomycin (SM) 2,29 x 10
8 Cac phac d6 két hop thude cho bénh nhén lao ciing c6 thé din dén 1am ting
nguy co méc lao da khang thude [25, 53, 65, 69].

Hién nay, nim loai khang sinh van dang duoc str dung thudc nhom thube
chéng lao thiét yéu hang 1 gdm c6 INH, RIF, EMB, PZA va SM. Khang cac thudc
chéng lao hang 1 di dugc chimg minh c6 lién quan dén nhitng dot bién & téi thiéu

7 gen gom katG, inhA d6i véi khang INH; rpoB d6i véi khang RIF, dot bién trén
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gen embB lién quan dén khang EMB, pncA dbi voi khang PZA va rrs, gid, rpsL
lién quan t6i khang SM. Khang thudc lao hang 2 nhu MFX (FQs thé hé 4) c6 lién
quan dén dot bién gen gyrA va dot bién gen rrs lién quan dén khang thuéc nhom

aminoglycosides va polypeptides nhu AMK, CAP, KM [19, 69, 125, 157, 166].

Isoniazid (INH) hay con goi la isonicotinic hydrazide axit duoc tong hop rat
som tir nhimg nim dau thé ky 20 nhung chi dugc dwa vao sir dung trong diéu tri
lao 1an dau tién nam 1951 [27, 61, 200]. INH di vao té bao dudi dang tién thudc,
sau d6 dang tién thube nay s& dugc hoat hoa bdi enzyme peroxidase ma hoa boi
gen katG. Hoat tinh peroxidase ctia enzyme can thiét dé hoat hoa INH tré thanh
chat doc ddi véi té bao vi khuan. Co chat doc nay sau do tac dong to1 cac dich
bén trong té bao chang han nhu qua trinh téng hop sinh hoc axit mycolic, chat
nay 1a mot thanh phan quan trong cua vach té bao. Viéc thiéu hut axit mycolic
dan dén két qua cudi cuing 1a mat tinh toan ven cua té bao va 1am cho vi khuan
chét [124, 172]. Nhitng nghién ctru vé gen di ching minh rang cac dot bién hodc
mat doan, thim chi mét toan b gen katG di 1am ting mirc do khang INH [83,
150].

Mot trong nhitng muc tiéu tac dong cua INH thé hoat dong 13 protein duoc
ma hoa bdi gen inhA, day 1a mdt enzyme khur enoyl—-acyl carrier protein (ACP)
[19, 124]. INH thé hoat dong bam vao phirc hé INHA-NADH dé hinh thanh mét
phtic hé bac 3, phirc hé nay @c ché qua trinh tong hop sinh hoc axit mycolic.
Nhitng dot bién diém lién quan dén khang INH bén trong ciu trac gen inhA da
duoc xac dinh. Khoang 70 — 80% céc phan 1ap 1am sang M. tuberculosis khang
INH c6 thé 12 do mang nhiing dot bién trén cac gen katG va inhA [124, 130, 150].

Rifampicin (RIF) da dugc stir dung lan dau vao nam 1972 nhu mot loai thudce
chéng lao va cho thiy hoat tinh khir khudn tuyét voi. Hoat dong cua RIF két hop

v6i PZA cho phép rat ngan thoi gian diéu tri lao tir 1 ndm xudng con 6 thang. RIF
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con két hop v6i INH hinh thanh bo khung liéu phép héa tri liéu ngan han. Mot
diéu rat dang chu y rang khang don d6i véi INH thi kha pho bién nhung khang
don d6i voi RIF thi rat hiém giap. Nhiéu gia thuyét da dé xuat khang RIF co thé
dugc st dung nhu marker dai dién cho lao da khang thudc boi vi gﬁn 90% cac
chiing khang RIF ciing khang luon INH [145, 150, 195]. RIF gy nhiéu qua trinh
phién ma RNA polymerase phu thugc DNA. RNA polymerase dugc hop thanh tur
4 tiéu phan goém a, B, P’ va ¢ dugc ma hoa béi lan lugt cac gen rpoA, rpoB, rpoC
va rpoD. RIF gan véi tiéu phan B va can trd qua trinh phién ma do d6 lam chét vi
khuan. Nhiing nghién cru m& rong trén gen rpoB & nhiing phan lap M.
tuberculosis khang RIF di phat hién rat nhiéu dot bién va mat doan trén gen nay.
Trén 95% trong sd cac dot bién mat nghia nam trong khu vuc “hot spot” (con goi
1a khu vuc xac dinh khang RIF hay RRDR) gdm 81bp tir codon 507-533 [21, 37,
48, 68].

Pyrazinamid (PZA), twong tu nicotinamide, da duoc kham phé l1an dau va
thé hién hoat tinh khang lao vao nim 1952. PZA nhim t6i enzyme lién quan dén
tong hop axit béo va chiu trach nhiém tiéu diét vi khuan lao khang thudc trong
giai doan tAn cong ban dau cua licu phap hoa tri [125, 157, 206]. Tuy nhién, trong
subt 2 ngay dau diéu tri, PZA khong c6 hoat tinh diét khuén chéng lai cac loai vi
khuéan phat trién nhanh [157]. PZA 1a mot tién chat, chat nay bi chuyén hoa thanh
dang hoat dong 14 axit pyrazinoic (POA) nhd enzyme pyrazinamidase (PZase)
dugc ma hda boi gen pncA. Hoat tinh ctia PZA ¢6 d6 dac hiéu cao ddi véi M.
tuberculosis, vi vady no khong co tac dong tdi cac vi khuan khéac thudc chi
Mycobacteria. PZA duy nhat hoat dong chdng M. tuberculosis & pH axit bén trong
té bao chit noi ma thudc bi tich tu lai do bom thai hoat dong khong hi¢u qua. Su
tich tu POA dan dén giam pH noi bao tdi mirc do bat hoat qua trinh tong hop axit

béo quan trong. Viéc chon dong va nghién ctru ddc tinh cuia gen pncA & M.
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tuberculosis boi Scorpio va cong su da cho thdy nhitng dot bién trén pncA dan toi
khang PZA [206]. Trén 70% céac phan 1ap 1am sang M. tuberculosis khang PZA
mang nhiing dot bién rai rac khap gen pncA. Trong mot nghién ctru tir Peru da

tim thdy 59% cic bénh nhan lao da khang thudc da mang nhiing chung M.
tuberculosis khang PZA [183, 184]. Viéc xac dinh tinh nhay cam PZA da khong
dugc thyuc hién thuong xuyén & rat nhiéu quc gia do ki thuat phirc tap, ty 18 lap
lai thép va dan téi cac két qua thiéu do tin cdy. Thuc vay, muc do khang PZA trén
toan cau gan nhu khong biét. Khang PZA da chi ra méi lién hé mat thiét véi lao

da khang thubc va do d6 né di dugc dé xuat rang khong nén dira vao PZA dé diéu
tri cic bénh nhan lao da khang thube [170, 183, 204]. Nhitng dot bién trén gen
pncA c6 mdi lién hé cao véi kiéu hinh khang PZA. Tuy nhién, cac phan lap khang
PZA ma khong tim thay dot bién trén gen pncA ciing da duoc phat hién, tir 46

dua ra gia thuyét rang da co co ché khang khac c6 thé lién quan dén khang PZA

& nhitng phan 1ap nay. Thém vao d6, khong phai tat ca cac dot bién (vi du
Thr114Met) déu lién quan dén khang PZA. Thyc vdy, su phtic tap trong khang
PZA lam cho viéc phat trién cac phuong phap phéan tir d¢ chan doan nhanh gap
kho khan.

Ethambutol (EMB), thuéc nhom thudc khang lao dong 1, duoc sir dung két
hop véi cac thude khac va rat dic hiéu véi Mycobacteria. EMB e ché enzyme
arabinosyl transferase (ma hoa boi gen embB) tham gia vao qua trinh tong hop
sinh hoc thanh té bao [83, 150, 194]. R4t nhiu nghién ctru d3 phat hién cac dot
bién & codon 306 c6 lién hé véi 70-90% tat ca phan 1ap khang EMB [59, 150].
Nhitng d6t bién mat nghia khac ngoai dot bién tai codon 306 & cac phén lap khang
EMB ciing dugc phat hi¢n trong khu vuc xac dinh tinh khang EMB (hay con goi
la ving ERDR). Trong mot nghién ctru méi thyc hién gan day bai Johnson va

cong su [89, 126]. cho thay khi phan tich kiéu gen di phat hién nhitng dot bién
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tai codon 306 trén gen embB ching minh cho tinh khang EMB & M. tuberculosis.
Tuy nhién, viéc phan tich kiéu hinh thuong xuyén thét bai t6i 91,4% & cac phan
lap khang EMB va rat kho khin trong viéc xac dinh kiéu hinh nhay cam EMB.
Viéc khong c6 kha ndng phat hién chinh x4c cac phan 1ap thuc sy khang EMB
bang nudi cdy da anh hudng thiéu tich cuc dén cac chuong trinh chéng lao. Nhiing
phuong phap dua vao k¥ thuat phan tir cung cip chan doan nhanh khang EMB va
c6 thé bang cach nay s& dem dén loi ich tir viéc quan 1y bénh nhan lao trong ngay.
Tuy nhién nhimng phan 1ap c6 kiéu hinh khang EMB (khoang 30%) van thiéu dot
bién lién quan dén khang thudc di duoc biét dén trén gen embB. Chinh vi vay,

can thiét phai c6 su nghién ciru sau hon va hiéu biét day du hon vé co ché khang

EMB ¢ cac phan 13p lam sang.

Cooksey (1996), Telenti (1993) di nghién ctru vé thudc Streptomycin (SM).
Pay la aminocyclitol glycoside, thudc nhom thude chéng lao dong 1 dugce khuyén
cao trong diéu tri lao boi WHO. Hiéu qua cua SM trén nhém vi khuan d3 duoc
chtrng minh dién ra & mac do ribosom. SM tuwong tac véi tiéu phan 16S rRNA va
protein ribosom S12 (dugc mi hoa béi lan luot cac gen rrs va rpsL), giy ra cac
thay d6i ribosom - 14 nguyén nhan chinh giy doc sai ciia RNA thong tin (mMRNA)
va te ché tong hop protein. Mic du SM 14 thude chdng lao dugc dé xuét str dung
trong chuong trinh chong lao tuy nhién né c6 hiéu qua kém ddi véi M.
tuberculosis hon 13 INH va RIF [53, 55], Trong tong s6 65—67% cac phan lap
khang SM di mang cac dot bién diém trén gen rrs va rpsL. Nhitng dot bién diém
thuong thiy nhét & vong lip 530 c6 mirc do bao tha cao trén gen rrs da duoc xac
dinh. Khu vyc vong 13p 530 1a mot phﬁn cta vi tri lién két aminoacyl-tRNA va
tham gia vao qua trinh dich mi. Su chuyén C-T tai nucleotide 491 khong dap tng
khang STR vi n6 xay ra ¢ cd nhitng phan lap nhay cam va khang SM nhung n6

lai ¢6 moi lién h¢ mat thiét véi qua trinh lay lan toan cau cua kiéu gen Western
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Cape F11 & M. tuberculosis. Ngoai ra, nhitng dot bién tai vong lip 915 va khu
vuc 1400 trén gen rrs cling dugc xéac dinh c6 lién quan dén khang SM. béi véi
gen rpsL, cac dot bién diém ciing rt pho bién va tac dong dén tinh khang STR &
vi khuén lao. Phéan tich MIC cua cac chiing khang STR cho thay sy thay thé axit
amin & gen rpsL lién quan dén khang SM & mirc d6 cao, trong khi d6 nhiing dot
bién trén gen rrs dan dén khang SM mitc d6 thap. Thém vao d6, da c6 gia thuyét
rang khang SM & murc d6 thap 14 do tinh thim cia té bao bi thay d6i hodc do

nhitng d6t bién hiém gip khac nam ngoai cac gen rrs and rpsL.
1.3.2. Co ché khang thudc ciia vi khuin lao

Tinh khang thudc cta vi khuén lao lién quan dén sy phét sinh cac dot bién
mot cach ngdu nhién & cdc gen nam trong ving nhan cua té bao vi khuan. Céc
chang vi khuan lao hoang dai khong tiép xtic voi cac thude chong lao s& khong
bao gior xuat hién tinh khang thudc ngoai trir khang thude ty nhién cua cac loai vi
khuan véi mot sé thude nhu M. bovis khang pyrazinamid, M. tuberculosis khang

penicilli... [124, 146, 205].

Lao khang thudc 12 tinh trang vi khuan lao khang lai v&i cac thube khang
lao, hodc do dot bién gen méc phai hoic do 1ay truyén gen khang thudc tir ngudi
nay sang ngudi khac. Gen khang thue nam trén nhiém sac thé cua vi khuan va
di truyén cho thé hé sau. Hién nay nguoi ta da xac dinh dugc ban db gen va nhiéu
ma gen khang thudc cua vi khudn lao. Gen khang thubc ma hoa thong tin tir d6 vi
sinh vat st dung dé chéng lai hiéu luc trc ché dic hiéu cua khang sinh theo cac co

ché sau day:

« Lam giam tinh thdm ctia mang nguyén tuong.

« Lam thay d6i dich tac dong.
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Tao ra cac isoenzym khong c6 ai lyc voi khang sinh nén bd qua tdc dong cua

khéang sinh.

Tao ra enzym: Cac enzym do gen dé khang tao ra c6 thé bién doi hoac pha

huy céu triic hod hoc ciia phén tir khang sinh.

Bang 1.2. Mt s gen lién quan dén khang thudc lao [184, 187]

Thudc Gen khang A ox an
(nam phat hién) thudc Co che tic dong
katG ] & i 5 '
Isoniazid (1952) Ue f.he ‘S“;l}.‘; tong h‘-’pklj‘?“t
A mycolic va nhi€u tdc dung khac
— Rifampicin (1966) rpoB Uc ché tong hop RNA
)
'E Pyrazinamide (1952) pcnA Giam tinh thdm ctia mang té bao
=] 7 7 ~
= X z
= | Ethambutol (1961) empp |V che  tong  hop
= arabinogalactan
E
= rpsL
Streptomycin (1944) rrs U'c ché tong hop Protein
gidB
Amikacin/ , I :
Kanamycin (1957) rrs Uc ché tong hop Protein
(:n Capreomycin (1960) tlyA
§= _ gyrd , ¢
= Quinolones (1963) Uc ché tong hop DNA gyrdse
2 gyrB
~<§ . . etad /ethd | , L 2 ..
= Ethionamide (1956) Uc ché tong hgp mycolic axit
= inhA
PAS (1946) thyA | Uc ché tong hop folic axit
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- Vi khuan khang Rifampicin d6t bién ¢ gen rpo B ma ho4 tong hop ARN -
polymerase.

- Vi khuan khang Isoniazid dot bién & gen kat G, inh A, fabG

- Vi khuan khang Streptomycin va cdc Aminoglycosid: dot bién & gen rrs, gid,
rpsL.

- Vi khuan khang Pyrazinamid: d6t bién & gen pncA.

- Vi khuan khang Ethambutol: dot bién & gen embB.

- Vi khuan khang Moxifloxacin: dot bién & gen gyrA.

- Vi khuan khang Amikacin: dot bién & gen 77s.

Trong qué trinh nhan 1én cta vi khuan lao, tinh khéang thudc dugc phat trién
theo nhirng trat tu x4c dinh. Tinh khéng thube do su phat sinh ngau nhién cac dot
bién lién quan nay duoc goi 13 tinh khang di truyén. Khi khong c6 mit ctia thude
khang sinh, cac ching vi khuan lao man cam thudc phat trién 14n 4t cac ching
khang thubc. Sy ¢6 mat cta thude khang sinh trong diéu tri da cung cip mot ap
luc chon loc cho cac chung vi khuan lao. Cac chiing man cam bi tc ché sinh
truong, tham chi bi tiéu diét, cac ching khang thudc tré thanh vu thé hinh thanh
tinh khéng thude thu duoc, dic biét 1a trong cac bénh nhan c6 chra mot luong 16n
trye khuan lao. Sy lay lan ctia cac ching khang thudc nay sang nhitng ngudi khac
1am cho nhitng nguoi nay bi nhidm vi khuan lao khang thudc ngay tir dau (tinh
khang thudc nguyén phat). Tinh khang nhiéu loai thudc khac nhau cta vi khuin
lién quan dén su c6 mat d@)ng thoi cac dot bién & cac gen dac hi€u. Vi dy, tinh
khang isoniazid cua vi khuén lao c6 tan suét 1a 10°, sy xudt hién cac dot bién lién
quan dén tinh khang rifampicin c6 tan suat khoang 10 -8, va sy xuat hién dong
thoi cac dot bién lién quan dén tinh khang ca 2 loai thudc nay 1a két qua cta hai
dot bién doc 1ap nén s& co tan s rat thap. Tuy nhién, trong mot quan thé vi khuan

chi khang isoniazid, cac dot bién ngu nhién phat sinh c6 thé dan dén tinh khang
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rifampicin & mot vai ca thé. Khi bénh nhan dugc diéu tri bang t6 hop isoniazid va
rifampicin, cac chung khang c 2 loai thudc nay duoc chon loc phét trién vu thé.
Tuong tu nhu vay, su Xuat hién cua cac dot bién c6 thé dan dén tinh khang tb hop
cac loai thudc khang sinh khac & vi khuan lao. Nguyén nhan dan dén xuét hién
cac chung vi khuén lao khang thube c6 thé do viée diéu tri khong thich hop hoac
khong day du (str dung liéu phap don tri liéu day du, chi dinh phac db diéu tri
khong dung - liéu qua thap, thoi gian diéu tri ngan, khong phdi hop thude hodc
phéi hop qué it, c6 thoi gian khong ding thudc - va quan trong nhat 14 bénh nhan
chua dugc tiép can day du trong diéu tri). Su lan truyén céc ching lao khang thudc
tir bénh nhan sang nhiing nguoi khac cang 1am cho van dé tré nén nghiém trong.
Cac kiéu hinh khang da thuéc (MDR-TB) va siéu khang thuéc (XDR-TB) duoc
gay ra boi su tich ty lién tiép cac dot bién trong cac gen khac nhau lién quan dén

su dé khang cua timg thudc riéng biét [184].

Céc nha nghién ctru cho rang co ché khang thudc cta vi khuan lao 1a do di
truyén & mic nhiém sic thé thong qua dot bién sinh ra chiing khang thudc. Hién
tuong nay xay ra & nhiing chung vi khuan lao chua moét 1an ti€p xuc vai thude

khang lao nhung ngay tir khi tiép xtc 1an dau tién chung da khang lai thude do.
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KHANG THUOC MAC PHAI KHANG THUOC NGUYEN PHAT
Phoi nhiém véi VK
lao nhay cam thudc | Phoi nhiém véi VK lao khing thude | +—

y

Nhiém lao khing thute

Nhiém lao nhay cim thube —l

Bénh lao nhay cam thube

Sir dung thude chéng lao —

Cic yéu t6 c6 thé ngin cin sw liy truyén

i i hoic phat trién cia lao khéng thuéc:

St dyng thude chong lao _ 1. KSNK, vé sinh méi trwomg

2. H¢ mién dich khée manh

3. Da diéu tri lao tiém 4n

4. LKT dwoc chin doan, diéu tri, quan Iy
chinh xac, kip thoi, hiéu qua

Khing véi nhiéu thuoc khic | <

Hinh 1.7: Qua trinh hinh thanh bénh lao khéang thudc

*Nguon: Companion Handbook to the WHO Guidelines for the
Programmatic Management of Drug-Resistant Tuberculosis. 2014 [193]

Vi khuan lao khang thudc c6 thé 1a tién phat hodc thi phat. Khang thudc tién
phat 13 hién twong lay nhiém chang vi khuan d3 khang thudc ty nhién. Khang
thudc thir phat thuong xay ra sau khoang 3 thang dung thude, 1a do dung thude
khang lao khong dung quy cach. Néu xuét hién khang da thudc thi viéc diéu trj
khé khin hon rat nhiéu, dic biét & nhitng bénh nhan vira bi lao vira méc bénh

AIDS. .

C6 2 con dudng hinh thanh lao khang thudc: (i) khang thudc mac phai (thir
phat) va (ii) khang thudc nguyén phat. Cac con dudng nay duoc két ndi voi nhau
va c6 nhiéu yéu t6 hinh thanh [6].

Khang thudc mac phai (acquired resistance): 1a nhitng ching M. tuberculosis
khang thudc xuat hién ¢ bénh nhan c6 tién st da diéu tri thudc lao véi thoi gian

tir mot thang hodc hon. Khong gidng nhu cac vi khuan khac c¢6 thé khang thude
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qua viéc tiép nhan theo dudng ngang (horizontal transfer) tir cic yéu t6 nhu
plasmid, transposon hoic integron, vi khuan lao c6 thé khang thudc chu yéu nho
vao dot bién tu phat trong cac gen ctia nhiém sic thé, dan dén su chon loc cac

chung dé khang trong qua trinh diéu tri [23, 99].

Khang thuéc mac phai 1 két qua cua viéc diéu tri khong chinh xac, khong
day du, chat luong diéu tri kém khién cho vi khuin lao xuat hién d6t bién khang
thudc. Viée st dung phac d6 don tri liéu v6i mot thude khang lao & bénh nhan lao
phoi nhay cam thudc 1a yéu t6 nguy co xuét hién cac dot bién khang thudc mot
cach chon loc, cac dot bién nay nhan 1én trong qué trinh diéu tr1 va hinh thanh
chung khang thudc. Néu mot c4 nhan c6 khang thudc nguyén phat voi mot thude
chéng lao bat ky nhung van duoc diéu tri bang phac do chdng lao ¢ thube do thi
vi khuén lao s& phat trién thanh chung khang thudc véi cac thube khac trong phac

d6 (ngoai thudc di bi khang).

Céc dot bién da khang thudc tu nhién 14 rat hiém. Vi vay phac do diéu tri két
hop cac thue chéng lao gitip ngin chin viéc hinh thanh cac chung lao khang
thudc. Pay 1a co s& 1y luan trong viéc tudn thu diéu tri cling nhu sir dung phéi hop

thudc trong quan 1y bénh lao.

Khang thubc nguyén phat (primary resistance): 1a tinh khang thudc cua cac
chung kiéu hoang dai v&i cac thudc dic hiéu. Vi du: tat ca cac chung M. bovis
kiéu hoang dai déu c6 tinh khang thudc ty nhién v6i Pyrazinamid, Mycobacterium
tuberculosis c6 tinh khang ty nhién véi Penicillin. Khang thudc ty nhién thudng
do su bat thudng trong ciu triic vach té bao co chira axit mycolic ctia vi khuén, tir
d6 cac khang sinh va cac chat héa tri liéu giam tham vao bén trong vi khuan. Gan
day, vai tro cia co ché bom day (efflux) ciling dugc ghi nhan nhu mot yéu td quan
trong trong dé khang tu nhién cia MTB vdi cac khang sinh nhu Tetracycline,

Fluoroquinolone va Aminoglycosid [23, 99, 123].
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Khang thubc nguyén phét xdy ra & bénh nhan méi duge chan doan lao, trudc
d6 chua st dung mot lidu phap diéu tri chdng lao nao hodc da diéu tri voi thoi gian
dudi 1 thang. Nguoi bénh nhiém vi khuan lao khang thudc ngay tir dau. Con dudng
lay truyén lao khang thudc twong ty nhu trong bénh lao nhay cam thudc. Ty 1& nguoi
bénh lao khang thubc trong cong dong cao lam gia ting kha ning nhiém lao khang
thudc nguyén phat. Lao khang thudc khong duoc chan doan va diéu tri kip thoi 1am

gia tang ty 1 luu hanh lao khang thudc trong cong dong [4-7].
1.3.3. Phan loai khang thudc ciia vi khuén lao

Tinh khang thudc ctia vi khuan lao duge dinh nghia 1a “su giam muic man
cam cua Mycobacterium tuberculosis trong 6ng nghiém lam cho chung c6 sy khac

biét v6i cac ching dai chua bao gid tiép xuc véi thude khang sinh” [193]

Theo hudng dan diéu tri va chan doan bénh lao khang thubc cua chuong
trinh Chéng Lao Qudc Gia, quyét dinh 162/QD-BYT 2024 tai liéu Huéng dan
Chén doan, diéu tri va du phong bénh Lao [3], cin cr vao két qua khang sinh d6
hodc cac xét nghiém chan doan nhanh dugc WHO chiig thuc (Hain test, Xpert
MTB/RIF...), tiéu chuin chan doan cho céc thé bénh lao khang thude duoc xac

dinh nhu sau:

- Lao khang don thudc(monoresistant TB): 13 nhitng truong hop vi khuan lao
chi khang vd&i mot thube chéng lao hang 1: isoniazid, rifampicin,
pyrazinamide, ethambutol hodc streptomycin.

- Lao khang nhiéu thudc (polydrug resistant TB): 1a nhitng trudng hop vi
khuan lao khang véi nhiéu hon mot thudce chdng lao dong thtr nhéat (nhung
khong phai khang dong thoi ca isoniazid va rifampicin).

- Lao khang da thuéc (MDR-TB): 12 vi khuan lao khang it nhat voi ca 2

loai thudc 1a isoniazid va rifampicin.
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- Lao tién siéu khang (preXDR-TB: Vi khuén lao da khang thudc hoic khang
Rifampicin va c6 khang thém véi bat ci thudc nao thudéc nhoém
Fluoroquinolone (FQs) (bao gdm Levofloxacin hoic Moxifloxacin st dung

trong phac d6 ngan han hodc dai han theo khuyén cao hién hanh).

- Lao siéu khang thuoc (XDR-TB): Vi khuan lao da khéang hodc lao khang
Rifampicin c6 khang thém vai bat cir thude nao thudc nhoém FQs va bat cir
thudc nao trong ba thudc tiém hang hai (Capreomycin, Kanamycin,

Amikacin).
1.3.4. Mt s6 nghién ciru vé lao khang thudc tai Viét Nam

+ R4t it cac nghién ctru co ban vé co ché phan tir va gen khang thudc ¢ M.
tuberculosis dugc thyc hién tai Viét Nam. Trong mot nghién ctru gan day Nguyen
Quang Huy (2017) da phét hién ra nhiing kiéu gen dic trung lién quan t6i khang
thudc ¢ 50 chang M. tuberculosis tai Viét Nam khang dong thoi véi 4 loai thude
chéng lao hang 1 gdm RIF, INH, STR va EMB (con goi la chung Quinidine Drug
Resistance - QDR) [127]. Nghién ciru di tim thdy nhiing dot bién trén gen rpoB
lién quan dén khang RIF ¢ tat ca cac chung QDR, dac biét 1a 98% cac dot bién
nay dugc phat hién ¢ khu vuc “hot spot”. Bjt bién thuong théy nhat xudt hién tai
codon 531 (56%). T4t ca cac ching QDR ciing c6 dot bién trén gen karG trong d6
92% mang nhiing dot bién tai codon 315. Céac dot bién trén gen inhA dugc xac
dinh 14 12% trong s6 cac ching QDR duoc nghién ctru. Do d6, nhitng dot bién
gen lién quan dén khang INH di duoc tim thiy ¢ tit ca cac chung QDR. Ddi véi
khang STR, 98% chung QDR mang cac dot bién tai codon 43 hoic 88 clia gen
rpsL (72%) hodc tai vong lap 530 va khu vuc 1400 trén gen rrs (38%). Trong khi
d6 88% céac chung QDR c6 cac dot bién trén gen embB lién quan tdi khang EMB,

trong d6 nhiing dot bién tai codon 306 dugc xac dinh 1a 62% va khong mdt dot
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bién nao lién quan dén khang thudc duge tim thdy ¢ 15 chung nhay cam ciing

dugc thuc hién trong nghién ctru nay [2, 127, 128].

Pot bién khang thudc chdng lao hang 1 & vi khuan lao tai Viét Nam cho thay
cac kiéu dot bién khang thude ¢ nhitng chiing QDR rat da dang, qua trinh tién hoa
khang thubc & M. tuberculosis khong theo thir bac, cac dot bién khac nhau da
phan xuét hién dong thoi trong quan thé. Nghién ctru cia Nguyén Quang Huy va
cong sy nam 2017 da xac dinh cac diém dot bién lién quan dén khang 4 thudc nay
va tan suat xuat hién cta chiing trong vi khuan lao phan 1ap tai Viét Nam. Pay 1a
nhitng thong tin khoa hoc quan trong gdp phan phat trién cong cu chan doan lao

khang thudc ¢ Viét Nam [127].

Nghién ctru ciia Nguyén Thi Van Anh va cong sy vé lao khang thudc tién
phat tai Ha Noi, Viét Nam: tinh hinh hi¢n tai va céc yéu tb nguy co la nghién ctu
duoc tién hanh v&i 506 bénh nhan Lao méi (2007-2009) & Ha Noi. Nghién ctru
da cho thiy trong s6 489 chung phan 1ap duoc, co 298 (60,9%) 1a nhay cam véi
tat ca cac loai thudc thir nghiém. Khang véi isoniazid (INH), rifampicin (RIF) ,
streptomycin (SM), ethambutol (EMB) va MDR-TB chiém ty 1é tuong {ng
28,2%; 4,9%; 28,2%; 2,9% va 4,5% [73, 127, 175].

Mai Huyén va cong su di nghién ctru nhiém lao da chung & nong thon mién
Nam. Nghién ctru 1.248 mAu truc khudn lao dugc phan 1ap tir 1.248 bénh nhan
duoc phan tich bang RFLP typing, spoligotyping va VNTR typing [78, 79].Ty 1¢
nhiém da ching & nong thon mién Nam vao khoang 3,1%. Nhiém da ching
thuong gip hon & ngudi moi diéu trj 1an dau, ton thwong Xquang nhe va do duong

tinh mau dom thp.

Ty 1é cao chung Béc Kinh va EAI4-VNM phan 1ap & mién Béc - Nguyén
Thi Van Anh (2012) di thir 221 mau truc khuan lao duoc léy tor bénh vién va cong
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dong dugc phan tich bang spoligotyping, 12, 15 va 21 MIRU VNTR typing.
Chiém da s6 1a chung Bac Kinh chiém 38,5% va lién quan dén d6i tuong tré tudi
& thanh thi. Chung EAI ciing chiém 38,5% trong 6 EIA4-VNM chiém 67% va

lién quan dén d6i tuong nhiéu tudi [2, 128].

Tran Ngoc Biru (2012) nghién ciru ting lay truyén bénh lao kiéu gen Bic
Kinh lién quan v&i khang Streptomycin: nghién ciru trén cong dong - Két qua
phan tich 2.531 bénh nhén lao trong 4 nam (2003 - 2006) cho thiy c6 su lién quan
chit ché gitta MDR-TB va chung lao mang kiéu gen Béc Kinh trong quan thé phu
thudc vao su dé khang véi streptomycin. Khang streptomycin c6 thé tao ra loi thé
cho cac ching Béc Kinh so véi cac kiéu gen khac va dan dén viéc khang thudc &

bénh nhan nhiém ching Bic Kinh [42].

Viéc ung dung cac phuong phap phén tir cudi thap nién 20 da thay doi rat
nhiéu su hiéu biét cua chiing ta vé sy lan truyén ctia bénh lao va khang thube &
bénh lao va bang cach nao cac chiing khang thudc lai phat trién va 1ay lan trong
quan thé. Cac phuong phép dich t& hoc phén tir 13 cong cu mo ta vé su bung phat
lao khang thudc. Su hiéu biét nay gitip chiing ta ngin ngira xay ra khang thudc
cling nhu nhén biét cac gen lién quan t6i khang thudc & cac thudc méi. Tai Viét
Nam ciing d c¢6 mot sé nghién ctru vé gen khang thubc & M. tuberculosis. Tuy
nhién, nghién ctru chuyén sau vé cac dic diém phan tir ciia vi khuan khang thudc
chdng lao hang 1 va hang 2 con rat han ché mot phan do thiéu su dau tu vé cong
nghé va nhan lyc. Phan 16n cic nghién ctru tap trung khao sat tinh hinh va ti 18
xuat hién cac dot bién trén cac gen lién quan dén ting loai thudc chong lao cua
cac chung vi khuan phan 1ap, chua c6 nghién ctru phan tich truc tiép tir mau bénh
phim dom ctia ngudi nghi lao va dua vao diéu tri. Diéu ndy dit ra thach thic cho
viéc tiép can xur li mau truc tiép tir bénh phém dom dé thuc hién viéc tach chiét

DNA va giai trinh tu toan by hé gen M. tuberculosis xac dinh cac gen lién quan
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dén tinh khang da thudc ctia vi khuan lao, dy doan kha ning khéng thudc lao hang

hai ctia vi khuan lao duya trén két qua ctia k¥ thuat giai trinh gen.

Thong qua su hop tac chit ché gitta Viét Nam va Anh, da c6 mot sd dé tai
str dung cong nghé giai trinh tir gen dé nghién ctru vé van dé khang thude ¢ Viét
Nam. Bénh vién Bénh Nhiét d61 Trung wong da hop tac véi Pai hoc Cambridge,
Vuong Qudc Anh sir dung cong nghé giai trinh tu gen thé hé méi dé dinh danh vi
khuéan khang thube trong nhiém khuin bénh vién. Vién Vé sinh Dich t& Trung
wong di hop tac cung Pai hoc Cardiff, Vuong Qudc Anh dé danh gia cu tric gen
ctia nhitng vi khuan thong thuong gay khang thubc ¢ Viét Nam. Tuy nhién, van
chua c6 nghién ciru vé giai trinh tu gen ndo & Viét Nam tap trung vao lao khang

da thudc va cu thé 1a ung dung dé chan doan va diéu tri lao khang da thudc.
1.4. Xét nghiém chan do4n vi khuan hoc bénh lao

Céac phuong phép truyén thong duoc st dung dé xac dinh Mycobacteria 13 xét
nghiém AFB tryc tiép va nudi cdy vi khuan lao. Hién nay, nudi cdy van dugc coi la
tiéu chuan vang dé xac dinh Mycobacteria. Tuy nhién, Mycobacteria c6 dic tinh sinh
truong kha cham, thuong mat khoang 3-8 tuan trén moi trudng ran va it nhat 2 tudn
trén hé thong nudi cdy 1ong (BATEC) dan dén viéc chan doan lao bi cham tré. Con
x¢t nghiém AFB duogc sir dung dé dinh danh nhanh Mycobacteria trong mau bénh
pham tuy nhién phuong phép ndy c6 d6 nhay thap, thudng phai lap lai vai 1an dé
khang dinh két qua duong tinh 1a chinh x4c va phuong phap nay ciing chi xac dinh
dugc 1a Mycobacteria ma khong phan biét dugc MTB hay NTM.

Do nhitng han ché cua cac phuong phép truyén théng thi nhiéu phuong phap
chan doan phan tir nhu PCR, real-time PCR, phuong phap lai véi trinh ty da biét
LPA, Xpert MTB/RIF, Xpert MTB XDR, giai trinh ty gen, .... da dugc phat trién

dé xac dinh nhanh sy c6 mit cia MTB va tinh khang thube trong mau bénh phém
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lam sang hodc mau nudi cay. Cac phuong phap niy dua trén sy khac biét vé trinh

tu gen 1S6110, 16S-rRNA, hsp65, rpoB, inhA... dé xac dinh MTB.
Mot sb xét nghi¢m chan doan vi khuan hoc bénh lao dang dugc ap dung:
1.4.1. Xét nghiém AFB truc tiép nhuém huynh quang

Mycobacteria c6 16p vach sap day chura axit Mycolic, khi nhuom Auramine
tham vao vi khuan do ¢ phenol trong dung dich nhudm, khi tdy mau AFB van
giit dugc mau vang ciia auramine do c6 tinh khang axit. Sau d6 nhuém nén bang
xanh methylene dé tao mau nén t6i, thuan nhat cho anh sang phat quang. Khi soi
bang anh sang huynh quang AFB phat quang mau vang sang twong phan rd rang
trén nén toi [5, 168] (hinh 1.8). Kinh hién vi huynh quang c6 vu diém 1a soi nhanh
hon KHV quang hoc véi nhudm Ziehl — Neelsen va dac biét co gia tri & nhiing
phong xét nghiém co6 khdi lugng cong viée 16n. Ki thuat ndy ciing c6 d6 nhay cao
hon & nhitng mu bénh pham it vi khuan vi dién tich vi trudng duoc quan sat
nhiéu hon [168]. Xét nghiém nham phét hién AFB gitip chan doan, theo ddi, danh
gia két qua diéu tri. Cac buée thuc hién xét nghiém AFB truc tiép nhudm huynh

quang theo quy trinh thuc hanh chuan xét nghiém Vi sinh lao [5].

Hinh 1.8. AFB truc tiép nhuém huynh quang [5]
Nhan dinh két qua: Dém sb lugng AFB va phan loai két qua nhu bang sau:
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Bang 1.3: Quy dinh ghi két qua xét nghiém AFB nhudém huynh quang [5]

S6 lwong AFB ]
. Ket qua Phéan loai
quan sat bang vat kinh x 20

0 AFB/ 1 dong Am tinh Am tinh
1-29 AFB/ 1 dong (scanty) Duong tinh | Ghi s6 luong AFB cu thé
30-299 AFB/ 1 dong Duong tinh 1+
10-100 AFB/ 1 VT

_ . Duong tinh 2+
(soi it nhat 10 VT)
>100 AFB/ 1 VT

_ . Duong tinh 3+
(soi it nhat 4 VT)

Ghi chu: 1 dong twong dwong 30 vi truong, VT: vi truong

Xét nghiém AFB tryc tiép nhuém huynh quang c6 wu diém 13 k¥ thuat don
gian, cho két qua nhanh, gia thanh thip. Day 1a xét nghiém sang loc sém gitp
phap hién nhanh ngudn lay chinh trong cong dong. Tuy nhién, xét nghiém nay
cling c6 nhitng han ché vé do nhay va d¢ dac hiéu thép, can tir 5.000-10.000 vi
khuan/1ml dom méi c6 kha nang phat hién. Dic biét v6i lao ngoai phdi, lao &
ngudi c6 HIV 14y khé 1ay bénh pham thi kha ning phat hién cang kho hon. Pong
thoi, xét nghiém nay khong phan bi¢t dugec MTB vo1 NTM, khong phan biét dugce
vi khuan séng v6i vi khuan chét vi chi phat hién dua trén hinh thai nhudém soi
kinh hién vi cling nhu khong phan biét dugc vi khuan khang véi vi khuan nhay

cam thuoc.

1.4.2. Xét nghiém nuéi cay vi khuin lao trén méi truong dic Lowensten-
Jensen va moi trudomg long MGIT
CAy dom c6 thé phat hién tir 10-100 vi khudn/ml dom, so véi soi kinh tryc

tiép can 5.000-10.000 vi khuan/1ml dom. Xét nghiém nudi cdy dugc coi 1a tiéu
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chuan vang dé chan doan lao phéi. O nhitng trudng hop lao phdi soi dom truc tiép
am tinh, vi du & nhitng ngudi nhiém HIV, nudi ciy gitp khang dinh chan doan
khoang 49% bénh nhan diéu trj lao ¢6 soi truc tiép am tinh nhiéu 1an. Nudi céy
dom & bénh nhan nhiém HIV can nhiéu thoi gian hon bénh nhan HIV am tinh vi
nhitng bénh nhén lao nhiém HIV ¢6 sb lugng vi khuan trong dom it , nudi ciy

long c6 thé rat ngan khoang 15 ngay so vo1 moi truong Loweinstein Jensen.

Moi truong MGIT cung cép dinh dudng cho su phat trién cia Mycobacteria.
Hop chét huynh quang gan duéi day dng nhay cam véi oxy hoa tan trong moi
truong. S6 luong 16n oxy hoa tan trong mdi truong tc ché sy phéat quang ciia hop
chat huynh quang. Khi vi khuan sinh truong s& tiéu thu oxy, hop chat huynh quang
thoat wrc ché s& phat quang, mirc d6 phat quang twong (g véi mat do vi khuan co
trong moi truong, may bao duong khi don vi tang truéng vuot 75 don vi, mat do
vi khuén trong dng cay thuong vao khoang 105 dén 106/ml. Tuy nhién c6 truong
hop dng bao duong khi lwong vi khuan trong dng MGIT thap t6i mirc khong quan
sat thdy hinh anh vi khuan trén lam nhudém Zielh (hinh 1.9). Do d6, khong c6 mdi
lién quan tryc tiép giita sinh khéi va don vi ting trudng tai thoi diém may bao
duong tinh. Thoi gian cho két qua duong tinh tuy thudc sb luong vi khuan co

trong mau bénh pham, thoi gian cho két qua am tinh sau 42 ngay [5].

Truong hop 6ng MGIT bao 6ng duong tinh va ghi lai chi s6 GU bang 0 hozc
16n hon trong vong 5 gio ké tir lac nhap may, su phat trién dién ra rat nhanh vuot
qua gi6i han 75 don vi. Cung véi d6, d6 thi dudng cong ting trudng ndy rat doc
so voi dudng cong tiéu chuan , trong cac truong hop nay, két qua in tir may s& ghi

chir T vao cot don vi tang trudng.
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AFB cuon thimg ddm  AFB vun Ngoai nhiém AFB két thanh dam

Hinh 1.9. Ong ciy MGIT dwong va nhudm soi ciin cdy trén tiéu ban nhuém
ZN tir ong MGIT(+)

May BATEC bao két qua tu dong 60 phut /1an bang tin hiéu dén sang va am
thanh. MGIT Growth Supplement cung cdp cic chat thiét yéu giap cho
Mycobacteria phét trién, axit Oleic dong vai trd quan trong trong viéc trao d6i
chat, dextrose cung cip ning luong, albumin gan vio céc axit béo tu do, catalase

tiéu huy peroxide ddc hai.

Hon hop khang sinh PANTA b6 sung vao méi trudng cdy nham trc ché su

phat trién ctia nam va vi khuan khong phai Mycobacteria, giam ti I¢ ngoai nhiem.

Nhan dinh két qua cdy MGIT: Theo ddi cac 6ng cdy MGIT hang ngay va
ghi nhan két qua theo bang 1.4.

Bang 1.4: Ghi két qua xét nghiém nudi cdy vi khuén lao trén méi truong

l16ng MGIT.
May Soi ZN Pinh danh Tra két qua
bao MTB

Duong  Khong thdy AFB, c6 vi| Khong thuc | Ngoai nhiém
khuan khac, ndm, hién
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May Soi ZN Pinh danh Tra két qua
bao MTB
Duong tinh | M. tuberculosis
AFB dién hinh Am tinh Tra két qua dua vao
dinh danh phuong phéap
khac Niacin, LPA...
AFB khong dién hinh Am tinh Tra két qua NTM,
Tu van 1am sang cdy
thém mau khéc
AFB 1an vi khuan khéc Duong tinh | M. tuberculosis
Phén lap MTB (néu céan)
Khong thdy AFB, vi|Lam lai tiéu ban, luu y lay duoc phan
khuan, nam (hiém gip) can va k¥ thuat ¢d dinh, nhudém tiéu
ban:
+ Néu am 1 4m theo dai tiép dén hét
42 ngay
+ Néu c6 vi khuén, tra 161 theo tinh
hudng trén
A,xm Quan sat: khong thay can Am tinh
tinh vun, GU=0

C6 cac tinh hudng hiém

gap sau:

+ C6 can nghi lao: van
cin & day dng hoic
bam vao thanh 6ng,
hodc trén bé mat moi
truong. Khi lic 6ng,
moi trudng trong.

+ GU >0.

+ Soi huyén dich bénh
pham AFB duong.

Xt Iy nhu dng may bao duong
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Xét nghiém nudi cay va dinh danh vi khuan lao trén méi trudng long MGIT
c¢6 vu diém 1a chan doan xéac dinh M. tuberculosis véi dd nhay va dic hiéu cao
trén 85%, gitp chan doan ngudi bénh & giai doan sém (trude khi thanh ngudn lay
chinh), ting s6 bénh nhan phat hién 1én (30%-50%) , dong thoi giup phan lap
duoc chung vi khuan dé lam khang sinh d6 hodc cho cac muc dich nghién ctru.
Tuy nhién, xét nghiém nay ciing c6 mot vai han ché vé ky thuat phuc tap, gia
thanh cao va thoi gian thyc hién xét nghiém, theo ddi dén khi c6 két qua kéo dai
t6i da 42 ngdy voi cac mau am tinh. Yéu cau vé trang Trang thiét bi dic biét nhu
hé thong may i tAm, may cdy BACTEC MGIT, ta an toan sinh hoc va diéu kién
an toan sinh hoc cép do 11, nhan vién xét nghiém phai dugc dao tao bai ban c6 ky

nang chuyén maon tt.
1.4.3. Xét nghiém khang sinh d6 vi khuan lao trén méi truong 16ng MGIT

Pay 1a xét nghiém nham xac dinh vi khuén lao va tinh khang thubc lao hang
1, 2. Hé thong may BACTEC MGIT (Mycobacteria Growth Indicator Tube — Vi
khuan Mycobacteria moc trong 6ng nghiém) 13 hé thong may nudi cdy va phat
hién ty dong su phat trién ctia vi khuan Mycobacteria khi céy vao moi truong
MGIT. Sau khi dinh danh vi khuan lao va thyc hién k¥ thuat khang sinh dd, cac
éng moi trudng xép theo thtr tu vao cac loai gia AST, nhap vao h¢ théng BACTEC
MGIT. Hé théng tu dong so sanh luong vi khuan moc & 6ng chira thube véi éng
chtng khong chtra thude, phan tich két qua va tra 101 két qua nhay hoic khang
trong khoang thoi gian 4-13 ngay vé6i SIRE kit, thudc hang 2 va 4-21 ngay véi
PZA kit [5, 7].

Xét nghi¢ém nay yéu cau diéu kién co s& vat chit & mirc d6 an toan sinh hoc
cap d6 2 cho thuc hién khang sinh do véi chiing l1ay nhiém. Pay du trang thiét bi
may moéc cho van hanh dat ti€u chuan, duoc bao dudng dinh ki hang nam theo

quy dinh ciia Bo Y té.
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Xét nghiém nudi cay, khang sinh do vi khuan Lao trén méi trudng 1ong
MGIT dugc danh gia 1a “tiéu chuan vang” trong xac dinh vi khuan lao khang
thudc. Xét nghiém nay c6 thé thuc hién tir ching cdy MTB duong tinh véi do
nhay va do dac hiéu cao tuy thudc loai khang sinh str dung. Tuy nhién xét nghi¢m
nay doi hoi yéu cau cao vé co sd vat chat, trang thiét bi, diéu kién an toan sinh
hoc va nhan sy can duoc dao tao chuén, va thoi gian thyc hién cho két qua xet
nghiém kéo dai nén chi ap dung duoc ¢ cac phong xét nghiém tuyén trén nhu

tuyén vung hodc tuyén trung wong.
1.4.4. Xét nghiém Xpert MTB/RIF

Xét nghiém Xpert MTB/RIF 1a xét nghiém sinh hoc phan tr nhanh nham
phat hién Mycobacterium tuberculosis va tinh khang Rifampicin trén hé théng

GenXpert ty dong khép kin.

Sinh pham xét nghiém Xpert MTB/RIF bao gom cartridge va hoa chat xir 1y
mau. Trong cartridge chira cac hoa chét can thiét cho viéc phat hién vi khuan lao
va tinh khang Rif. Pong thoi, cartridge ¢ cac quy trinh ddi ching: Déi chimg xtr
Iy mau (Sample processing control-SPC) va Péi chimg kiém tra mau do (Probe
check control-PCC). SPC bao gém bao tir Bacillus globigii dang dong kho khong
lay nhiém c6 vai trd dam bao gen dich duoc nhan 1én trong diéu kién thich hop
va khong co cac chét e ché phan tmg PCR. PCC dugc hé thong thuc hién trude
khi bt dau qué trinh nhan gen. Hé théng do ludng tin hiéu huynh quang cia cac
mau do dé kiém tra sy hoa tan cac hoa chat dong kho, qua trinh 1am diy 6ng PCR,
su toan ven cla cac mau do va sy 6n dinh cta chit nhudm huynh quang. Hai qué

trinh ndy lam tang do tin cy cua két qua [136, 139, 188].

Viéc phat trién thir nghiém GenXpert MTB/RIF trén nén tang chung ctia hé

théng GenXpert da dugc hoan thién nam 2009 va dugc xem la mot budc dot pha
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quan trong trong cudc chién chéng lai bénh lao. Lan dau tién, mot xét nghi¢m sinh
hoc phan tir duoc 1am don gian, giam thiéu cac nguy co lay nhiém, yéu cu an toan
sinh hoc cling nhu dao tao nhan lyc ban dau, nhung d manh dé trién khai tai cac
phong xét nghiém thong thuong. GenXpert MTB/RIF phat hién dugc sy c6 mat cua
vi khuén lao cling nhu dot bién khang bﬁng cach su dung 3 mdi dic hiéu va 5 dau do
(probe) phan tir riéng biét dé dam bao d6 dic hiéu cao. Thir nghiém nay cho két qua

tryc tiép voi bénh pham dom trong vong 100 phuat [12, 139].

TCYTTG niam 2010 di ra khuyén cao vé viéc trién khai k¥ thuat Xpert
MTB/RIF nhu mét xét nghiém ban dau cho nhiing trudng hop nghi lao khang
thudc va lao & nguoi nhiém HIV. Nam 2011, CTCL d4 trién khai timg budc va
& ting cap do k¥ thuat nay. GenXpert giup tra 11 cdu héi ¢6 vi khuan lao hay
khong va vi khuan lao c6 khang véi RIF khong, qua d6 gitip chan doan nhanh ca
bénh lao va lao khang da thudc. GenXpert da duoc Bo y té, CTCL ban hanh quy
trinh trién khai k¥ thuat nham muc dich “Nhim chan doan nhanh bénh lao, bénh

lao do vi khuan khang RIF va bénh lao & nguoi nhiém HIV ” [139, 140].

Mic du ¢ nhitng vu diém nhu trén, GenXpert ciing c6 nhiing han ché xuat
phat tir ban chit cua k¥ thuat, nhu rat phu thudc vao chét lugng cua bénh phém,
hodc co so ha t?mg yéu cau trién khai ky thuat nhu nguén dién, may vi tinh, chuan
hoéa, va gia thanh hién nay cia mot xét nghiém van con cao xap xi 20 USD khi
d3 duoc trg gia. Chinh vi vay ma nhimng cau hoi cac CTCL & timg qudc gia can
dit ra d6 1a thoi diém nao trién khai (When), trién khai cho nhom dbi twong nao

va & ddu (Where) va trién khai nhu thé nao (How).
1.4.5. Giai trinh tu gen

K¥ thuét giai trinh ty hé gen trén hé thong MiniSeq dua trén nguyén 1y téng

hop chudi (synthesis-based) bo sung véi gen dich; trong d6 mdi loai nucleotit sir
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dung trong phan tng giai trinh tu dugc danh diu véi mot chat huynh quang khac
nhau va duoc phat hién bang hé thong quang hoc. Tir d6 cho phép xéac dinh chinh
xac trinh tu sap xép cac nucleotit trén chudi DNA. Giai trinh ty gen bang k¥ thuat
Sanger 1a phuong phép c6 dién, c¢6 kha niang doc chinh xac doan gen c6 d6 dai

khoang 500-800bp.

9 Chuan bj thir vién .’ .5 ] C&1 ADM Enh cac doan nho
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Hinh 1.10. K§¥ thuit giai trinh tw gen thé hé¢ méi
Hé théng may gidi trinh ty DNA thé hé mai st dung cong nghé doc trinh tu
theo nguyén 1y tong hop (Sequencing by Synthesis — SBS). Pay 14 hé thong giai
trinh ty gen thé hé méi (Next Genration Sequencing), quy trinh hoan toan ty dong
trén mot may duy nhat bao gdbm qua trinh tao cluster, khuéch dai, chay giai trinh

tu, rira va phan tich két qua (hinh 1.10).

Giai trinh ty gen thé hé mdi (NGS) dang duoc tiép can dé chan doan lao
khang thudc ciing nhu theo ddi bién doi di truyén ctia cac ching trén quan thé.
Phuong phap nay c6 kha ning phan tich toan bo DNA c6 mit trong mau bénh
pham. Do viy, nd c6 thé phat hién cac chung MTB c¢6 mit trong mau bénh pham.
Mot s6 cong nghé khac nhau nhu Illumina, pyrosequencing hay ion torrent da

duoc phat trién cho NGS. Trong d6, giai trinh ty [llumina 13 thé hé th hai, st
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dung 4 nucleotit danh ddu huynh quang. Trong mdi chu ky, mot deoxynucleotit
danh dau huynh quang duoc thém vao chudi axit nucleic va két thiic phan tng
tong hop.

Hé théng may NGS MiniSeq Illumina c6 cong suat chay phan tich 8 mau
chiing ho#ic 3 mau dom trong mot lan gidi trinh ty. Poc giai ma 2 chiéu cho gen
c6 chiéu dai 250bp tdi da 1a 7.5-8.5 Gb trong gan 39 tiéng khi str dung MiniSeq
Reagent Kit v2; Cong suit doc 2 chiéu dat t6i 13.2-15 Gb véi chiéu dai gen 1a
300bp trong vong 56 tiéng khi ding MiniSeq Reagent Kit v3 do dur an cung cip.
Chét luong dit liéu (Quality Score) > Q30 (dd chinh xac 99.9%). Phan tram dir
lidu c6 chat luong > 85% > Q30 (giai 1 chiéu duogc 25 triéu doan doc, 2 chiéu
dugc 50 tri¢u doan doc). HE théng quang hoc str dung dén LED kich thich (515
nm, 650 nm). Tin hiéu huynh quang phat ra dugc ghi nhan va cac base lan luot

duge xé4c dinh, két qua cho ra trinh ty ADN phan tich [165].

Tu nam 1998, nha khoa hoc Cole va cdng su da thuc hién giai trinh ty toan
bo h¢ gen cua chung M. tuberculosis H37Rv. Qua trinh gidi ma, phan tich da
cung cap nhing kién thirc vé sinh bénh hoc vi khuan lao, mé ra nhitng khai niém
m&i trong can thiép phong va diéu tri bénh. Toan b hé gen gom 4.411.529 bp
(base pairs- cap base) chira khoang 4000 gen, voi ty 1€ GC (guanine + cytosine)
cao khoang 65%. Diém khac co ban trong hé gen gitta M. tuberculosis voi nhitng
vi sinh vat khac 1 phan 16n cic gen mi hoa nhitng enzyme c6 lién quan dén viéc
tong hop va phén giai lipit, c6 2 ho protein méi (PE va PPE) giau glycine véi cu
truc 1ap lai [52, 150]. Ké tir do, giai trinh tu toan bo by gen (WGS) da duogc ap
dung cho mot loat cac tinh hué)ng lam sang, véi tiém nang cach mang hoa viéc
chan doan bénh lao (TB), diéu tra 6 dich, phat trién thudc va vic-xin, déng thot

ho trg tim hi€u sy tién hoda va kha nang gy bénh cua vi khuan lao.
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Trén co so tong hop cac két qua giai trinh ty gen tir cac nghién ciru trén
thé gioi, T chic Y té thé gi61 nam 2023 da cap nhat phan loai mtc do tin cay

lién quan dén khang thudc kiéu gen thanh 5 muc [187] (bang 1.5).

Bang 1.5: Phan loai mirc d9 lién quan dén khang thudc lao

Murc do Lién quan dén khang thudc

Murc d6 1 Lién quan dén khang thudc

(Associated with Resistance)

Mitrc do 2 Lién quan dén khang thube - mirc d6 tam thoi
(Associated with Resistance — Interim)
Murc o 3 Y nghia khong chic chan

(Uncertain significance)

Muc do 4 Khong lién quan dén khéng thudc - mac d6 tam thoi

(Not associated with Resistance — Interim)

Muc do 5 Khong lién quan dén khang thudc

(Not associated with Resistance)

Tuy nhién phuong phap NGS c6 nhuoc diém 1a gia thanh kha cao so voi
phuong phap phd bién khac nhu realtime-PCR va can c6 chuyén gia c6 chuyén
mon dé phan tich két qua trinh tu gen cling nhu so sanh vdi cac dit lidu trén ngan

hang gen dé dua ra két luan cudi cung.
1.5. Piéu tri bénh lao
1.5.1. Nguyén tic diéu tri

Nguyén tic chung diéu tri lao duoc ap dung cho tat ca cac thé lao, trén co s
phéi hop cac thude lao [31, 133], bao gom:
v Phéi hop céc thude chdng lao
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Phéi hop it nhat 3 loai thudc trong giai doan tin cong va 2 loai & giai doan
duy tri. Su phdi hop nay co tac dung ning cao hiéu qué diét vi khudn lao va han
ché su khang thudc.

v Phai dung thudc ding liéu

Céc thudc chdng lao tac dung hop dong, mdi loai thube c6 mot ndong do nhat
dinh. Néu dung liéu thap s& khong hiéu qua va tao ra cac chung khang thudc, dung
lidu cao dé gay tai bién.

v Phéi dung thudc du thoi gian va theo 2 giai doan tan cong va duy tri

+ Giai doan tdn cong: Kéo dai 2 - 3 thang nham tiéu diét nhanh sb lugng 16n
vi khuén lao ¢ trong cac viing ton thuong dé ngan chin cac dot bién khang thudc.

+ Giai doan duy tri: Kéo dai tir 4 - 6 thang nham tiéu diét hét vi khuan lao
nam trong cac ton thuong dé tranh tai phat.

Pbi voi bénh lao khang thude: thanh phan va thoi gian str dung cac thudce
theo ting giai doan tuy thudc vao tirng phac do.

v' Phai dung thubc déu din
Céc thudc chdng lao phai tiém va udng ciing mot luc, cing mot gio trong
ngay, xa bita dn dé thudc hap thu t6t va dat dugc ndng do cao trong huyét thanh.
v Thoi gian diéu tri phai du va lién tuc dé tranh tai phat
Piéu trj c6 kiém soat nham muc dich
Theo ddi viéc dung thudc ctia bénh nhan.

Xir tri kip thoi cac bién ching ciia bénh va tac dung phu cta thude.
1.5.2. Thudc khang lao:

Céac thudc khang lao dong thr nhit bao gém Isoniazid (INH hay H),
Rifampicin (RIF hay R), Pyrazinamid (PZA hay Z), Ethambutol (EMB hay E) va
Streptomycin (STM hay S), Rifabutin (RFB). Céc thudc nay déu di qua cac danh
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gia trén 1am sang va 1a cac loai thudc dugc str dung trong phac d6 diéu tri lao phd

bién nhat hién nay (2HRZE/4HR).

C6 6 nhom thudc khang lao dong th hai dugc WHO cong nhan 1a: (1)
aminoglycosid (vi du nhu Amikacin, Kanamycin), (2) polypeptide (vi du nhu
Capreomycin, Viomycin, Enviomycin), (3) fluoroquinolone (vi du nhu
Ciprofloxacin, Levofloxacin, Moxifloxacin), (4) thioamide (vi du nhu

Ethionamide, Prothionamide), (5) cycloserine va (6) para-aminosalicylic axit.
1.5.3. Phac @6 diéu tri lao

Viéc chi dinh diéu trj va phac dd diéu tri bénh nhan lao hién nay tuan theo
“Hudng dan Chan doan, diéu tri va du phong bénh Lao” theo Quyét dinh sd
162/QD-BYT ngay 19/01/2024 trén co so tham khao tai liéu ctiia T chirc Y té
Thé gigi (WHO) véi chién luge DOTS (Directly Observed Treatment Short - Diéu

tri c6 kiém soat truc tiép bang phac d6 ngan han) [3, 133]

Phac dd Al: 2HRZE/4RHE (phac d6 06 thang — diéu trj lao cho ngudi 16n).
Phéc d6 diéu tri lao chudn theo CTCLQG Viét Nam hién nay 14 2 thang dau voi
4 loai thubc khang lao dong thir nhat (Isoniazid, Rifampicin, Pyrazinamid,
Ethambutol (hodc Streptomycin) va 4 thang vo6i Isoniazid, Rifampicin va
Ethambutol ding hang ngay. Pdi tugng chi dinh 13 lao nguoi 16n, khong c6 bang
chtng khang thudc hodc nghi ngd khang thude trén 14m sang bao gdm ca ngudi
nhiém HIV va phu nit mang thai. Khong chi dinh phac d6 nay vai lao hé than kinh
trung wong, lao xuong khép.

Phac d0 A2: 2HRZE/4RH (phéac d6 06 thang — diéu tri lao cho tré em). Giai
doan tin cong: kéo dai 02 thang, véi 04 loat thude: H, R, Z, E dung hang ngay;
Giai doan duy tri kéo dai 04 thang voi 02 loai thude: R, H; ding hang ngay. Ddi
tugng chi dinh 12 lao tré em khong c6 bang chimg khang thudc hodc khong nghi
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ngd khang thudce trén 1am sang. Co thé sir dung cho tré nhiém HIV. Khong chi

dinh phac dd nay vai lao hé than kinh trung wong, lao xuong khép.

Ca hai phac d6 nay duoc xép 1a phac do I, chi dinh cho tat ca cac trudng hop
ngudi bénh lao méi. Néu sau 2 thang tin cong xét nghiém dom AFB van duong
tinh thi kéo dai thoi gian tan cong thém 1 thang bang H, R, Z sau d6 chuyén diéu
tri duy tri. Néu thang thtr 5 xét nghiém dom AFB am tinh thi tiép tuc diéu tri duy

tri, néu duwong tinh coi la that bai phai chuyén sang cong thirc tai tri.

Phac d6 B1: 2HRZE/10RHE (phéc d6 12 thang - diéu tri lao cho ngudi 16m).
Giai doan tan cong: kéo dai 02 thang, vdi 04 loai thube: H, R, Z, E; dung hang
ngay. Giai doan duy tri: kéo dai 10 thang, véi 3 loai thudc: R, H, E; dung hang
ngay. Luu y: P6i v6i lao mang nédo sir dung Corticosteroid (Dexamethasone hodc
Prednisolone) lidu giam din trong 6-8 tuan da tién va c6 thé su dung thém
Streptomycin trong giai doan tan cong véi lao mang ndo nang khi can nhic giira
loi ich va nguy co. Chi dinh cho cac truong hop lao hé than kinh trung wong, lao
xuong khép & ngudi 16n va khong co bang chimg khang thude hodc nghi ngd

khang thubc trén 1am sang.
Phac do B2: 2HRZE/10RH (phac db 12 thang — diéu tri lao cho tré em).

Giai doan tan cong: kéo dai 02 thang, vdi 4 loai thube: H, R, Z, E; dung hang
ngay. Giai doan duy tri: kéo dai 10 thang, voi 02 loai thube: R, H; dung hang
ngay. Luu y: P6i v6i lao mang néo str dung Corticosteroid (dexamethasone hoic
prednisolone) lidu giam dan trong 6-8 tudn dau tién, va st dung thém
Streptomycine trong giai doan tin céng. Chi dinh cho céc truong hop lao hé than
kinh trung wong, lao xwong khép & tré em va khong c6 bang chimg khang thude

va khong nghi ngd khang thudc trén 1am sang.
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Phac d0 ca thé. Nhiing truong hop dang diéu tri lao nhay cam thudc (khong
c6 bang chtng vi khuan hodc 1am sang nghi ngo khang thudc) nhung khong dap
g, dap tmg kém, khong dung nap véi phac do chuan, khong dung nap, c6 bién
cb bat 1gi v6i thude chong lao. Hoi chan xdy dung phac d6 phu hop véi ting ca

bénh, str dung t61 uwu cac thuoc co tac dung doi vai vi khuan lao.

Phac d0 C: Hién tai, dé diéu tri lao da khang thuéc (MDR-TB), chuong trinh

chbng lao st dung phac d6 C cho cac ddi twong khac nhau:

- Phdc do Cla: 4-6Bdq[6]-Lfx-Pto-E-Z-Hh-Cfz /5 Lfx-Cfz-Z-E
- Phdc do C2a: 4-6 Bdq[6]- Lfx- Lzd [2]- E -Z-Hh- Cfz/5 Lfx/Mfx-Cfz-Z-
E thay thé Pto bang Lzd (4 thang Pto bang 2 thang Lzd)

Trudng hop khong str dung dugc phac d6 C1, C2: khi khéng dung nap cac
thudc H, E, Z trong phac dd C1, C2 hodc khang mot trong cac thudc nay
(khang H khi dot bién dong thoi inh4 va Kat G, khang E, Z), cac phac d6 sau
dugc st dung:
- Phdc do C3:9-11 Bdq [ 6] Lfx Lzd Cfz (Z), hoic Phac do BPaL
Luu y: viée str dung phac dd Cla hay C2a tuy thudc vao kha ning dung nap
ctia ngudi bénh, kha ning quan 1y bién cd bt loi (lién quan dén Lzd) cia don
Vi va nguén thudc sin co tai mdi thoi diém. Phy nit ¢6 thai sir dung phéc do
C2a thay cho Cla. Trong trudng hop co du diéu kién va ngudn luc, vu tién st
dung phac d6 C2a

« Thoi gian dung Bdq 1a 06 thang, khong kéo dai (trir khi c6 chi dinh chuyén
phac do dai han va cin théng qua hoi chan hoi dong diéu tri lao khang thudc
va theo ddi an toan thudc chit ché).

« Thoi gian str dung 07 thudc c6 thé kéo dai t6i 06 thang néu xét nghiém nhudém

soi dom truc tiép va nudi cay van duong tinh sau 04 thang diéu tri).
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« Néu xét nghiém nhudm soi truc tiép khong 4m hoa & thang thir 6, 1am sang
khong cai thién can xem xét viéc chuyén sang phac d6 dai han.
* Thoi gian diéu tr1 cac phac do Cla, Clb va C2a phu thudc tinh trang am hoa

dom thong qua XN soi dom truc tiép va nudi cay.

Tuy nhién, viéc ap dung phac d6 diéu tri bénh nhan lao khang thuéc MDR-
TB con nhiéu phuc tap nén viée diéu tri can hoi chan véi hoi dong didu tri lao

khéang thube (khu vuc hoac theo mién Bic, Trung, Nam).
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CHUONG II: POI TUQNG, THOI GIAN, PIA PIEM VA PHUONG
PHAP NGHIEN CUU

2.1. P6i twong, thoi gian va dia diém nghién ciru
2.1.1. Péi twong nghién ciru

Céc mau dom (va phiéu thu thap thong tin) ctia bénh nhan lao da co két qua
xét nghiém Xpert MTB duong tinh va khang RIF dén kham tai BV Phoi Trung
wong va BV Phoi Ha Noi trong thoi gian tir nam 2020 — 2022.

- Tiéu chuan chon miu
+ Cac mau dom duoc thu thap tir bénh nhan/nguoi nghi lao phdi méi tir 18 tudi
tré 1én chua diéu tri v6i thude lao hodc diéu tri lao dudi hoic bang 30 ngay.
+ MAu dom dat chét luong va c6 thong tin ddy du di kém bao gdm: ho va tén bénh
nhan, tudi, gioi, khoa, tién sir bénh, tinh trang diéu tri v4i thudc lao tai thoi diém
thu mau.
+ Cac mau dom sau khi thu thap duoc kiém tra chat lugng voi thé tich tir 4-6ml
dom nhay ma, 1am xét nghiém soi kinh truc tiép c6 két qua duwong tinh. Cac mau
nay sau d6 dugc xir Iy ddng nhat mau, khir tap dé tién hanh nudi ciy phan 1ap vi
khuan lao va 1am khang sinh d6 x4c dinh tinh khang thudc véi cac thube chdng
lao hang 1 va hang 2.

- Tiéu chuan loai trir
+ Ngudi nghi lao ¢6 tién st diéu tri lao trén 30 ngay hodc nghi lao duéi 18 tudi.
+ MAau dom khong dat chat lugng, khong co thong tin day du thong tin bao gdm:
ho va tén bénh nhan, tudi, gid1, khoa, tinh trang diéu trj véi thude lao tai thoi diém

thu mau, tién st bénh.
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+ Nay sinh bat ky tinh huéng nao khi tham gia nghién ctru, ma theo y kién cua
can bo nghién ctru 12 ¢6 thé vi pham thoa thuan tham gia diéu tra, khién viéc tiép
tuc tham gia nghién ctru cua dbi twong khong an toan, gay kho khin cho viéc dién
giai két qua nghién ctru hodc gay tré ngai cho viée thuc hién cac muc tiéu nghién
clru.
+ Nguoi nghi lao khong dong y tham gia nghién ciru
+ Khéng ldy chung vi khuan phan 1ap duoc 1an thir hai ciia mot bénh nhan.
+ Cac chung bi tap nhiém.

Céc tiéu chuan chon chung vi khuan dugc thyc hién theo quy trinh ctia nhanh dé
tai cdp Nha nude “Nghién ctru giai trinh t gen vi khuan lao nham du béo tinh
nhay cam voi thube khang lao & bénh nhén lao khang da thubc tai Viét Nam”, ma
s dé tai NDT.81.GB/20.

2.1.2. Thoi gian va dia diém nghién ciru

- Thoi gian nghién ciru: TUr thang 5/2020 dén hét thang 12/2023

- Thoi gian thu mAu: Tur thang 11/2020 dén hét thang 12/2022

- Piadiém nghién ctru: Bénh vién Phéi Trung wong va Bénh vién Phéi Ha Nbi
2.2. Phuwong phap nghién ctru

2.2.1. Thiét ké nghién ciru

Nghién ctru mo ta cit ngang (cross sectional study), thu miu toan bo. Nghién

ctru duoc tién hanh béng cach thuc hién xét nghiém Xpert MTB/RIF, nhuoém
Ziehl Neelsen, nudi cdy va dinh danh vi khuan lao, lam khang sinh dd bang
phuong phéap ty 18 (proportion method) trén mdi trudng 1ong MGIT véi cac thude
khang lao hang 1: Rifampicin (RIF), Isoniazid (INH), Ethambutol (EMB),
Pyrazinamid (PZA), Streptomycin (SM) va thudc lao hang 2: Moxifloxacin
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(MFX), thuc hién phuong phédp giai trinh ty toan bd hé gen (whole genome
sequencing - WGS) dé phat hién dot bién khang thudc.

2.2.2. C& mau nghién ctru

Tong s6 100 mau dom cua bénh nhan lao di diéu kién co két qua xét nghiém
Xpert MTB duong tinh va khang RIF dén kham tai Bénh vién Phoi Trung Uong
va Bénh vién Phéi Ha Noi trong giai doan tir nam 2020 — 2022.

+ Cac mau dugc xtr Iy dong nhat, khir tap va chia lam 2 phan. Mot phan
duoc bao quan bao quan & -80°C dé thuc hién gidi trinh ty toan bo h¢ gen trén hé
théng Miniseq [llumina. Mt phﬁn mau dom dugc nudi céy phan lap va thuc hién
khang sinh dd thube lao hang 1,2, déng thot thuc hién giai trinh tu toan bo hé gen
tir chung cay dwong tinh v6i M. tuberculosis. Két qua c6 82 chung vi khuan M.
tuberculosis ¢6 du thong tin khang thudc kiéu hinh va khang thude kiéu gen tir

chung ciy duong tinh véi MTB dugc dua vao phan tich.

+ Cac mau dom dat chit luvong bao quan & -80 0C duoc tach DNA va chay
gidi trinh tu toan bo h¢ gen trén h¢ théng Miniseq [llumina. Két qua c6 38 mau
giai trinh ty dat chat luong (kiém soat chat lugng QC dat trén 80 %) va cac thong
tin khang thudc kiéu hinh va kiéu gen day du dé phan tich gia tri chan doan cua
x€t nghiém giai trinh ty toan b hé gen vi khuan lao truc tiép tir mau dom.

2.2.2. Bién s6 ciia nghién ciru

v' Tubi: La sb nguyén tir 1 trd 1én. Nhom tudi ngudi 16n tir 18 tudi tré 1én
v" Gi6i: Nam hodc Nir

v Noi cu tra: Tén huyén hozc thanh phd, tinh.

v Loai bénh phim: mau dom cua ngudi nghi lao

v Két qua nhudm soi: Duong tinh: Scanty (sé luong AFB), 1+, 2+, 3+.
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v' Két qua Xpert MTB/RIF: Duong tinh theo cac murc d6 (Vét, rat thap, thap,
trung binh, cao).
v' Két qua nudi cay lao va khang sinh d6: MTB, NTM.
v' Muc d khang thudc: Khang (R) hodc nhay (S) véi khang sinh dugc thir nghiém.
2.2.3. Cac k¥ thuat dwgc sir dung trong nghién ciru

2.2.3.1. Thu thip, bdo qudn mau xét nghiém

- MAu dom dugce 14y vao budi sang sdm sau khi bénh nhan ngu day, sic miéng
cho sach nuéc bot, v6 nguc va lung 2-3 phut cho long ddm khoi vach phé quan,
khac dom véi s6 luong tir 4-6 ml dom dic, nhay mu vao tuyp falcon 50 ml c6 nap
van . Van chuyén mau dom bang hop c6 nip ddy, sip xép cac mau xét nghiém dé
tranh 1am d6 lo dom khi di chuyén ctia cac bénh nhan c6 két qua xét nghiém Xpert
MTB/RIF duong tinh va khang RIF dugc thu thap. Cac mau duge xir li mau theo
quy trinh nuéi cdy vi khuén lao trén méi trudng long MGIT. Can bénh phdm sau
li tim duoc chia 1am 4 phan. Mot phan lam xét nghiém AFB truc tiép, 1 phan lam
xét nghiém Xpert MTB/RIF, 1 phan 1am cdy MGIT va 1 phan bao quan — 80 0C
dé thuc hién tach DNA lam giai trinh ty NGS truc tiép tir dom:

2.2.3.2 Xet nghiem Xpert MTB/RIF

Can dom sau khi xu ly khir tap, déng nhat va li tam duoc phan chia dé thuc

hién céc xét nghiém Xpert MTB/RIF, nudi cdy khang sinh d6 vi khuan lao.

Hé théng may GenXpert Dx 1a hé thong tu dong c6 chirc niang tach chiét
mau, khuéch dai axit nucleic va phat hién trinh tu dich duwa trén phan tng real-
time PCR. B¢ sinh pham Xpert MTB/RIF 14 kit chan doan in vitro trén hé thong
GenXpert giup xac dinh vi khuan lao va tinh khang RIF tir bénh pham.
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Xeét nghiém Xpert MTB/RIF dugc thiét ké dé nhan doan trinh tu 192bp cua
gen rpoB & vi khuén lao bang phan tmg PCR. Trinh ty cdc doan mdi va 5 mau do
duogc thiét ké dac biét dé co kha nang phat hién dot bién cao nhét va dam bao xac
dinh duoc ving thuong xuyén xay ra dot bién chira 81bp. Mau do huynh quang
chtra trinh tu c6 thé cap d6i voi DNA cua ching vi khuan lao trong ty nhién. Xac

dinh c6 dot bién khang RIF duya trén viéc co it nhat mot mau do khong bét cap.
Céc budc thyc hién xét nghiém Xpert MTB/RIF:

2> P
i

PN
e —
| Bua vao may GenaXped |

1 Xirly bénh pham doém

5 XN tw dong, KQ sau ~2h 4 Cho Cartridge vao may 3 Nhip thong tin BN

Hinh 2.1. Cac buéc thyc hién xét nghiém Xpert MTB/RIF [46, 633]

Két qua tir cac nghién ctru phan tich cho thay: viéc phat hién vi khuan lao
bé‘mg xét nghi¢ém Xpert MTB/RIF c6 d§ nhay 96,7% va do dac hi¢u trén 98,3 %,
gidi han phét hién vi khuén lao trong mau dom 1a 131 cfu/ml dom (don vi khuan
lac lao trong mot ml dom) [74]. Chi thi phan tir nham vao gen rpoB di bao trim
duoc tat ca nhitng dot bién tim thay trong hon 99,5% cac ching khang RIF. Khong
c¢6 phan Gmg chéo vdi cac vi khuin Mycobacteria khong phai truc khuan lao. Vi
khuan lao va tinh khang RIF duoc phat hién chinh xac ca khi c6 mit DNA khong

phai cua vi khuan lao hoic tron 13n cic ching nhay cam va chung dé khang. Quy
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trinh x{r 1y bénh pham trong quéa chuan bi bénh pham va chay may GenXpert
khong tao ra cac hat chita vi khuan song c6 kha ning lay nhiém & mirc c6 thé phat
hién dugc so véi cac ky thuat nhu soi kinh tryc tiép hay nudi cay [22, 48]. Pong
thoi, hé thong nay c6 hai ddi chimg noi tai bao gom: SPC (d6i ching cia qua trinh
xt Iy miu) c6 thanh phan 14 bao tir cta vi khuan Bacillus globigii. SPC nham dam
bao qua trinh xir Iy mau trong hop chira mau xét nghiém (cartridges). Mot dbi
chtng khac 1a PCC (D6i chtng kiém tra mau do) xac dinh cac chat da duoc hydrat
hoa, 6ng PCR trong cartridge, mau do toan ven va thuéc nhuém 6n dinh. Hai d6i

chtg nay gitp lam tang do tin cay cta két qua xét nghiém.

Xét nghiém Xpert MTB/RIF 1a xét nghiém sinh hoc phén tir 4p dung hoan

toan ty dong véi cac budc nhu: tach gen, nhan gen va xac dinh gen.

PROBE SPC - PROBE IS1081

rpoB gene 81 bp RIF resistance determining region

iR \ PROBE B \

§'- GCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTGTCGGGGTTGACCCACAAGCGCCGACTGTCGGCGCTG - &'

3'- CGTGGTCGGTCGACTCGGTTAAGTACCTGGTCTTGTTGGGCGACAGCCCCAACTGGGTGTTCGCGGCTGACAGCCGCGAC - 6!
\ PROBE D \ | PROBE C |

Hinh 2.2. Vung xac dinh tinh khang RIF 81bp trén gen rpoB [15, 46]
K¥ thuét str dung nhiéu primer va probe dé nhan biét tinh khang thudc RIF.
Phan mém mady tinh xac dinh t6 hop cac probe xuét hién va dua ra két luan (hinh

2.3).
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1108146110 B8 [Probe check Control | Khong &
. (PCC) | (ERROR) |
C{') ) -
v Khén
-1 SPC - IC =008 —

| dodwong RpoB ALID
Qud it
VK Lao

l MTB Not
Detected
- Phén tich nhiét @ néng chav Xic dinh tinh

Melt Curve Analysis khing RIIF
Ca 4 diém < 4 diém nhay
nhay deu co duoc phat hién
: RIF . No Result
e Resistance Not RIF Resistance R
INDETERMINATE Detected INDETERMINATE | Dimng /
XN /Cephefd.

Hinh 2.3. Phéan tich két qua Xpert MTB/RIF Ultra [46, 57, 82, 138]

- Tach DNA:
Vi khuan bi tiéu huy bai song siéu Am manh, DNA cua vi khuan duoc chiét
tach va c6 hé thong ty kiém dinh chat luong qua trinh chiét tach.

- Nhdn gen

Phén tmg nhdn gen goi 13 realtime hemi nested PCR 14 yéu t6 quan trong
tao nén do nhay dac biét cua k¥ thuat.

- Xdc dinh gen:

Céc doan gen dac hi¢u cua vi khuén lao va tinh khang RIF dugc phat hién
va danh gia dya trén viéc str dung 5 primer dic hiéu va 5 probe phan tir duy nhét
dé nhan biét sy hién dién ctia vi khuan lao va tinh khang RIF cta no.

Xét nghiém Xpert MTB/RIF dua trén phan ting PCR vai dich la doan trinh

tur 192bp cuia gen ropB. 5 mau do dang beacon phan tir (molecular beacon) duoc

thiét ké dé bao phu ving diém nong vé dot bién lién quan dén tinh khang RIF
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(81bp) gitip xac dinh vi khuan lao va tinh khang RIF. 5 mau do duoc gin voi mot
chit nhuém huynh quang c6 mau khéc nhau, ky hi¢u A, B, C, D, E.

2.2.3.3. Xét nghiém AFB truc tiép nhuém huynh quang

Nghién ctru thuc hién xét nghiém AFB tryc tiép nhuém huynh quang véi tat
ca cac mau dom thu dugc (hinh 2.4). Chi cdc mau dom co két qua soi kinh duong
tinh mutrc d6 s6 luong tir 3 vi khuan (AFB) trd 1én dén 1+, 2+, 3+ méi duoc thu
nhan vao nghién ctru.

Két qua xét nghiém soi kinh tryc tiép duoc ghi nhan vao so xét nghiém dé
so sanh d6i chiéu vé6i két qua tich DNA mau dom trude khi tiép hanh tiép cac

budc gidi trinh ty gen.

Y L i ke i dinh:
= % AT = =t = =
S 20 Kétqui T
0 AFB/ 1 dong (30 vi truang) Am tinh Am tinh _
1-29 AFB/ | dong (30 vi truding) Ghi 58 lugng AFB cu thé

30-295 AFB/ 1 ding (30 vi truding) 14
Duong
10-100 AFB/ 1 vi truding (sol it nhat 10 vi truding) tinh 2+

>100 AFB/ 1 vi truding (soi it nhat 4 vi truting) 3+

4 Nhan dinh két qQua 2 orRuV il

Hinh 2.4. Cac buéc thue hién xét nghiém AFB tryc tiép nhudém huynh quang
2.2.3.4.. Xét nghiém nuéi cdy MGIT va khdng sinh do thudc lao hang 1, 2

Céc trang thiét bi can thiét:
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« T an toan sinh hoc dung dé thao tac nuoi cay va thuc hién khang sinh d6
lao (Biological Safety Cabinet).

« May cdy BACTEC 960

« Nbi hap, tu sdy

* Tu-200C va tu mat 2-8 0C.

*  May ly tdm lanh, may ly tdm thuong, may vortex (VELP-Vortex mixer
7X3), may lac, kinh hién vi, can phan tich.

« Falcon, pipetman, dau tip c6 loc va éng Eppendorf cac loai, ng thity tinh

cO nap van, que cay.
Céc sinh pham, hoa chat can thiét:

» NaOH, Na-citrate, N-acetyl-L-cysteine, dém phosphate (KH2PO4,
Na2HPO4).

« Cac vt liéu dung cho nudi cay vi khuan lao: Méi truong MGIT

« Céc loai thudc khang sinh dé 1am khang sinh do (BD-M¥): Rifampicin
(RIF), Isoniazid (INH), Ethambutol (EMB), Streptomycin (SM),
Pyrazinamide (PZA), Moxifloxacin (MFX), Amikacin (AMK),
Kanamycin (KM), Capreomycin (CAP).

Céac mau dom co két qua cdy MGIT duong tinh duoc tiép tuc lam dinh danh
vi khudn va khang sinh d6 dé xac dinh tinh khang thudc hang 1, 2 ctia vi khuan
phan 1ap duge. Cac chung M. tuberculosis dugc bao quan & - 20 °C dé tiép tuc

tach DNA va thyc hién giai trinh tu gen xac dinh tinh khang thudc.

Céc budc thyc hién xét nghiém MTB khang thudc hang 1, 2 méi trudng long
(hinh 2.5).
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Hinh 2.5. Xét nghiém nuéi cay, khang sinh d6 vi khuan lao

Xét nghiém khang sinh dd (cung cip thong tin khang thude kiéu hinh) 1a tiéu
chuan vang dé chan doan bénh lao khang thudc. Xét nghiém duya trén nguyén tic
so sanh sy ting trudng cua vi khudn trén moi trudng chira thude khang sinh véi
su ting trudng vi khuan trén moi trudng dbi ching. C6 thé sir dung moi truong
nudi cdy dic hodc 1ong. Nudi cy 1ong cho thiy thoi gian vi khudn moc nhanh
hon nudi ciy dic. Tuy nhién, méi trudng 1ong c6 ty 18 tap nhidm cao hon méi
truong dic. Vi khuan Mycobacteria ngoai lao (Non-Tuberculous Mycobacteria -
NTM) thudng dugc phan 1ap nhidu hon & méi truong 16ng so véi moi trudong dic.
Do d6, can thiét phai lam thém xét nghiém dinh danh phan biét gita M.
tuberculosis va cac NTM. Khang sinh d6 trén moi trudong 1ong MGIT can it nhat

9-14 ngay va moi truong dic mat it nhat 1 thang.
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Hé théng BACTEC MGIT la hé thong may nudi ciy va phat hién ty dong
su phat trién cta vi khuan lao khi cdy vao moi truong MGIT. Sau khi thuc hién
k¥ thuat khang sinh do, cac 6ng méi trudng xép theo thir tu vio cac loai gia AST,
nhap vao hé théng BACTEC MGIT, hé thong tu dong so sanh luong vi khuan
moc & dng chira thube véi ong ching khong chira thude, phan tich két qua va tra
101 két qua nhay hodc khang trong khoang thoi gian 4-13 ngay véi SIRE kit, thude
hang 2 va 4-21 ngay vdoi PZA kit.

Moi truong MGIT cung cép dinh dudng cho su phat trién ciia Mycobacteria.
Hop chét huynh quang gan duéi day dng nhay cam véi oxy hoa tan trong moi
truong, khi ¢6 vi khuan moc tiéu thu oxy, hop chat s& phat quang. Cho thém khang
sinh vao moi trudng dé phat hién tinh khang thudc cua vi khuan. Ching vi khuan
lao pha theo ty 18 qui dinh, cdy vao mdi truong 1ong MGIT c¢6 va khong c6 thudc
chbng lao, nhip vao may BACTEC MGIT.

Hé thong may BACTEC MGIT giam sat lién tuc su phat quang cua dng ciy
dua vao don vi sinh truong (Grow unit - GU). Két qua khang thudc dugc may tu
dong phan tich va bao tin hiéu hién thi trén man hinh, dya trén so sanh su phat
trién ctia M. tuberculosis trong 6ng ching va cac éng c6 thude khi dng ching dat
GU 400, ngudng khang thude GU 100.

+ Ong ¢6 thude GU < 100 1a nhay cam
+ Ong c6 thubec GU > = 100 1a khang thudc

- Két qua thé hién dudi 3 hinh thtrc: nhay (Sensitivity -S); khang (Resistant
-R) va khong xac dinh (KXD)

- Két qua khang sinh do dwgc méy bao tai thoi diém ong chimg (Grow

Control - GC) du 400 don vi sinh trudng trong vong 4-13 ngay. Ngudng khang
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thude 14 100. Két qua nhay khi 6ng ¢ thube c6 GU <100, két qua khang khi dng
c6 thude co GU > = 100. Két qua khong két luan dugce (KXP) co thé do:

+

GU > 400 thoi gian may béo < 4 ngay, c6 thé do pha huyén dich vi khuan
dic hodc chiing nhiém trung.

Mot sb chung khang thubc dic hiéu moc cham hodc huyén dich vi khuén
lodng

MGéi truong va sinh pham dang thuong mai SIRE kit, thudc hang 2 va PZA
kit twong thich voi hé théng may [137].

Chuan bj chung lam KSP

Chung M. tuberculosis thuan tir Sng MGIT duong khong qua 5 ngay tudi

hodc chung trén méi truong dic khong qua 14 ngay tudi.

Kiém tra chung thuan tir 5ng MGIT bang cach ciy vai giot canh khuan vao

thach méau @ 4m 35 - 37° C/ 48 gid khong thiy vi khuan moc 1a dat.

Kiém tra d6i chiéu thong tin trén dng chung va thong tin trén phiéu chi dinh
xét nghiém, ghi day du thong tin vao nhat ki KSD.

Chuéan bi huyén dich vi khuan tir ng MGIT (+)

Ong MGIT (+) phai x4c dinh dugc chung thuan va dinh danh 1a M.

tuberculosis

Ngay may bao (+) 1a ngay 0. Str dung dng MGIT (+) tir 1- 5 ngdy sau khi
may bao dé 1am KSP. Ong ciy (+) sau 5 ngay phai cdy truyén sang dng
MGIT méi

Ong MGIT (+) tir 1-2 ngay str dung ngay huyén dich trong éng MGIT dé lam

KSD (twong duong ndng do 1:5 dé cdy vao éng méi truong cd thude)

Ong MGIT (+) tir 3-5 ngdy tron déu pha loang v&i nude cat vo triung theo ti 18
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1:5 (1ml huyén dich véi 4ml nudc cat) dung huyén dich nay lam KSP (ciy
vao 6ng méi truong co thudc)
Luu ¥: huyén dich vi khuan tir 5ng MGIT (+) phai chuyén vao ong c6 bi thity
tinh vo tring, vortex tan, dé ling 15 phut hit phan trén lam KSD.

Chuan bi huyén dich vi khuan cho éng ching (GC)

Huyén dich vi khuan 1:100 (s 1) cho KSP SIRE, hang 2 va thubc méi: Pha
tiép 0.1ml huyén dich vi khuan da chudn bi ¢ trén (ti 1é 1:5 hodc tuong
duong) voi 9.9 ml nude cat vo tring.

Huyén dich vi khuan 1:10 (s6 2) cho KSP PZA: Pha tiép 1ml huyén dich vi
khuin da chuan bi & trén (ti 1€ 1:5 hodc tuong duong) véi 9 ml nude cAt vo
trung.

Str dung huyén dich s 1 va s 2 dé ciy vao cac éng GC

Bang 2.1. Nong d6 thudc trong 6ng MGIT (thuoc dang dong kho)

Tén | Nongdd Thétich Nong dd| Thé tichthém  Noéng do trong
thudc | dong khé | dung mdi | sau pha | vao 6ng MGIT ong MGIT
ug ml ng/ml ul ng/ml
SIRE Kit
STR 332,0 4 83,0 100 1.0
INH 33.2 4 8,3 100 0.1
8 41.5 100 0.5
RIF 332,0 4 83,0 100 1.0
EMB 1660,0 4 415,0 100 5.0
PZA Kit
PZA 20000 2.5 8000 100 100
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Tén | Nongdd Thétich Nong dd| Thé tichthém | Noéng do trong

thudc | dong khé | dung méi | sau pha | vao 6ng MGIT | 6ng MGIT

ug ml ug/ml ul ng/ml
INH nong d6 cao
INH 66.4 2 33.2 100 0.4
Khang sinh hang hai

MOX 108 6 83,0 100 1.0
24 20.75 100 0.25
AMK 332 4 83,0 100 1,0
KM 830 4 207.5 100 2.5
CAP 830 4 207.5 100 2.5
Thubc mai
BDQ 170 2 83,0 100 1,0
LFX 249 3 83,0 100 1,0

- Chuén bj dung dich thudc c¢6 ndng d6 10.000 pg/ml (dung dich gdc) bang

cach pha 100mg thudc tinh khiét vao 10 ml dung méi. P tinh khiét ctia thude tiy

thudc vao hang san xuat va 16 thuc. Chia nho, bao quan dung dich gdc -30 téi -

70°C trong vong 6 thang hodc dén khi hét han thudc.

2.2.3.5.. Xét nghiém nudi cdy MGIT va khang sinh d6 thudc lao hang 1, 2

- KSB hang 1: dan nhan 4 dng MGIT 7 ml cho mdi xét nghiém theo thi tu:
GC, STR, INH, RIF, EMB

- KSP hang 2 va thude khac: dan nhan 5 dng MGIT 7 ml theo thtr ty: GC,
MOX, AMK, KM, CAP,

- Daén nhin 6ng PNB

- Thém 0,8 ml BACTEC MGIT 960 SIRE Supplement/ OADC Cat 245116
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cho moi1 ong.

Thém 100ul dung dich thudc vao cac dng theo nhan thude tuong tng, khong

cho thuéc vao ng GC.
Cay 0,5ml huyén dich vi khuan ti 18 1:100 (s6 1 muc 9.1.2.3) vao éng GC.

Cay 0,5ml huyén dich vi khuén ti 18 1:5 hodc twong duwong vao mdi dng co

thudc va dng PNB.
Vin chat nip va dao ngugc ong 3-4 lan.

KSD hang 1 xép 5 6ng vao gia AST loai 5 giéng theo dung tht ty: GC, STR,
INH, RIF, EMB

KSD hang 2 xép 5 6ng vao gia AST loai 5 giéng theo dung tht tu: GC,
MOX, AMK, KM, CAP

Nhap gia AST vao may BACTEC MGIT
Ong PNB nhép may riéng nhu 1 dng ciy théng thuong

Bang 2.2. Thé tich cic thudc trong 6ng cAdy MGIT

Ong 7 ml MGIT
KSD hang 1 GC STR INH RIF EMB
1.0 0.1 0.5 5.0

pg/ml | pg/ml | pg/ml | pg/ml
Supplement 0.8ml | 0.8ml | 0.8 ml | 0.8 ml | 0.8 ml
Thudc d3 pha - 0.1ml | 0.1ml | 0.1ml | 0.1 ml
Huyén dich vi khuan 1:5 - 05ml  05ml | 0.5ml | 0.5ml
Huyén dich vi khuan 0.5 ml
1:100
KSP hang 2 Ong 7 ml MGIT
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GC | MOX | AMK | KM CAP
0.25 1.0 2.5 2.5
pg/ml | pg/ml | pg/ml | pg/ml
Supplement 0.8ml | 0.8ml | 0.8 ml | 0.8 ml | 0.8 ml
Thudc da pha - 0.1ml | 0.1ml | O.1ml | 0.1 ml
Huyén dich vi khuan 1:5 - 05ml | 0.5ml | 0.5ml | 0.5ml
Huyén dich vi khuan 0.5 ml
1:100
PZA kit

- Dan nhan 2 6ng MGIT 960 PZA cho mbi xét nghiém KSD theo thtr tu: GC,

PZA.

- Thém 0,8 ml BACTEC MGIT 960 PZA Supplement cho mdi dng.

- Thém 100pl dung dich thuéc PZA vao éng c6 nhin PZA, khong cho thudc

vao ong GC.

- Cay 0,5 ml huyén dich vi khuan ti 1& 1:10 (s6 2 muc 9.1.2.3) vao dng GC.

- Céy 0,5ml huyén dich vi khuan ti 1& 1:5 hoac tuong duong vao éng PZA

- Van chit nip va dao nguoc 6ng 3-4 lan.

- Xép 2 6ng vao gia AST loai 2 giéng theo dung thi tu: GC, PZA

- Nhap gid AST vao miy BACTEC MGIT
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Bang 2.3. Thé tich thudc PZA trong 6ng cady MGIT

PZA
B0 PZA kit GC

100 pg/ml
BACTEC MGIT 960 PZA Supplement 0.8 ml | 0.8 ml
Thudc di pha - 0.1 ml
Huyén dich vi khuén 1:5 hodc tuong

- 0.5 ml

duong
Huyén dich vi khuan 1:10 0.5 ml

Dién giai va bao cdo két qua
- May tu dong doc két qua. Khi c6 tin hiéu may bao, 1dy bo AST ra khoi may,
quét ma vach, in két qua KSP
- Két qua KSD: Nhay (S); khang (R), va 15i (X).
+ Két qua nhay khi ng ¢ thuée GU duéi 100
+ Két qua khang khi dng c¢6 thuée GU > = 100
+ Loi (E92): X400 hodc X200 co thé do pha huyén dich vi khuén dic
hodc vi khuan tao cum, hodc chiing ngoai nhiém, chiing mix Mycobacteria
hodc chung khang thudc moc cham hoidc huyén dich vi khuén loang.
Sai sot
- May béo 16i X400 c6 thé do ching nhiém, vi khuén tao thanh cum trong
huyén dich, pha huyén dich dic; 15i E 200 do pha huyén dich lodng hoic
chung khang thudc moc cham.
- Ong PNB duong tinh ching lam KSD khong phai M. TUBERCULOSIS

hodc chung lan

- Chét luong khang sinh: pha khong chuan, bao quan sai. ..
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- Nhiém chéo trong qua trinh thao tac k¥ thuat.
- Thuyc hanh khong an toan.

Quy dinh bao co két qua khang sinh d6 kiéu hinh vi khuan lao véi timg loai

thudc tai bang 2.4.

Bang 2.4. Quy dinh bao cdo két qua khang sinh d6 thudc lao hang 1, 2

Thudc/nong do | KQ may bao | Bao cdo két qua | Xir li
Nhay voi
Nhay Khong
SIRE
Khang véi
Khang STR,
STR, INH, Khong
INH, RIF
STR 1.0 pg/ml | RIF
INH 0.1 pg/ml Khang E khi c6
RIF 0.5 pg/ml két hop khang i
L Khong
EMB 5.0 pg/ml | Khang EMB | véi thudc khac.
(E) Vidu HE, HSE
Khang don E: khong két hop véi thude
khac. Lam lai dé khang dinh.
Loi (X) Khong tra KQ Lam lai
Nhay Nhay Khong
INH 0.4pg/ml | Khang Khang H 0.4 Khong
Li (X) Khéng tra KQ Lam lai
Nhay Nhay Khong
Kiém tra d6 thuan
PZA 100 pg/ml | Khang Khang i
ching
Lbi (X) Khong tra KQ Lam lai
AMK 1 pg/ml | Nhay Nhay Khong
KM 2.5pg/ml | Khang Khang Khong
CAP 2.5ug/ml | Lbi (X) Khéng tra KQ Lam lai
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Thudc/ndng 49 | KQ may bao | Bao cdo két qua | Xir li
Nhay Nhay Khong
Lam thém ndng 46
MFX 0.25 .
Khang Khang MFX 1 pg/ml (néu
pg/ml L
co chi dinh)
Léi (X) Khong tra KQ Lam lai

2.2.3.6. Gidi trinh tw hé gen vi khudn lao

Trang thiét bi diing cho gidi trinh tw gen DNA vi khudn lao

Thiét bi

Hang san xuat

May Giai trinh tu gen MiniSeq

IMlumina SY-420-1001

Mini hot dry bath (for 2 ml tube) Benchmark
Vortex mixer BioShake iQ
Microcentrifuge Eppendorf

Nanodrop spectrophotometer

Thermo Fisher Scientific

Sonicator (ultrasonic bath)

Infitek, USC-D series

Tissue homogeniser Bertin Technology
Precellys 24
QubitTM 4 NGS Starter Kit Invitrogen Q33240

ring

Super Magnetic Plate Agencourt SPRIP 96

Beckman Coulter

Cat No: A32782
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Hod chit diung tich chiét DNA vi khuan lao

Tén héa chit / sinh pham Hing san xuat

Qubit Assay Tube Life Technologies, Cat No:
Q32856
Qubit dsDNA HS Assay Kit 500rxn Life Technologies, Cat No:
Q32854

Tris — Base Applied BioSiciences (My)
Proteinase K Sigma (M)
Céc dung moi hitu co Gibco BRL Life technology
Lyzozyme Fermentas

Tén héa chat / sinh phidm Hing san xuat
Ethanol Wako (Japan)
NaAC Wako (Japan)
Phenol/Chloroform/Isomyl Wako (Japan)
Sterile phosphate buffered saline (PBS) Rectopur (CE- EMB)
Nuclease-free water Sigma water
GTC ThermoFisher
AMPure XP bead Beckman Coulter
MiniSeq (Hybridization + Flow Cell) [llumina Cat No: FC-420-

1004
Nextera XT DNA sample preparation kit [Nllumina Cat No: FC-131-
1096
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Nextera XT Index Kit [llumina Cat No: FC-131-
1001
Lib Quant Kit (Illumina/LC480) Roche, 7960298001

Céc chung M. tuberculosis sau khi cdy MGIT duong tinh duoc bao quan & -
20°C dé tiép tuc tich DNA va giai trinh tu hé gen xac dinh tinh khang thudc.

M. tuberculosis trong mau dom hozc ching cdy MGIT duong tinh bi bét
hoat boi sy két hop gitra nhiét va lysozyme. Thanh té bao vi khuan sau d6 bi pha
v& bang phuong phap co hoc. DNA dugc lam tinh sach bang hat AMPure XP. Hé
théng tinh sach Agencourt AMPure XP PCR* sir dung cong ngh¢ hat thuan tir
dao nguogc pha ran (SPRI) ciia Backman Coulter dé tinh sach DNA chat lugng
cao. Agencourt AMPure XP str dung mdt chit dém duoc tdi wu hoa dé lién két co
chon loc ra cac doan DNA c6 chiéu dai 16n hon 100 bp. Sau do loai bo mdi,
nucleotide, mudi, va cic enzyme du thira bang mét quy trinh rira don gian voi

ethanol. DNA cudi cung dugc thu nhan trong nudce deion hodc dém TE.

Tach DNA tir mAu dom hodc chiing cAy MGIT dwong tinh dwgc thuwe hién

theo quy trinh xir Iy taich DNA tir miu xét nghiém bao gdm cac budc sau:
- Khir tap miu dom bang NaLC - NAOH

- Bét hoat MTB tir mau dom hodc chung cdy MGIT 6 80 —90  °C trong 30
phut.

- Rua loai bé cac thanh phan khac

- Pha mang té bao bang hat thily tinh, dap ong trong may dong nhat mo 2 lan

trong 40 gidy & van toc 6.0 m/s va u trong khay da 5 phit giira cac bude.
- Tinh sach DNA béng hat tir AMPure XP (A63881 Beckman Coulter)

- Kiém tra chét lugng, tinh toan ven va néng do DNA
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DNA dugc dinh lugng bang d6 hap thu & bude song 260nm sir dung may
quang phé Nanodrop. Chat lugng DNA duoc xac dinh béng ty 1€ do hép thu
& budc song 260nm va bude song 280nm (A260/280), va ty 1& dd hap thy &
budc song 260nm va budc séong 230nm (A260/230).

DNA tinh khiét c6 ty 16 A260/280 14 1.8 — 2.0 va A260/230 tir 2.0 -2.2.

Thue hién giai trinh tw bd gen vi khuin lao biang hé thong Illumina

MiniSeq dwgc thuc hién theo cac bude sau:

Budre 1: Chuan bi thu vién bﬁng kit Nextera XT voi muc dich tao ra cac trinh
tu DNA duogc cat & do dai tir 300 — 500bp va gan adaptor ¢ hai du cua doan

gen. Cac adaptor ndy gitip DNA bam trén flow cell trong qua trinh doc, dong
thoi cling 1a doan moi trong phan ing va chi thi phan biét trinh tu tir cic mau

khéc nhau.

+ Pha loang DNA maiu dat cing nong d6 0.2ng/ul

+ Cit ngau nhién DNA thanh cac doan ngén

+ Trung hoa phan tmg cit DNA

+ Chay phan Gmg PCR gin doan chi thi (Index)

+ Tinh sach thu vién chay giai trinh tu béng kit AMPure XP.

+ Pinh luong thu vién bang phan tng tong hop chudi dinh luong (real-time)
RT-PCR Kapa.

+ Pha loang thu vién dat cing nong d6 4nM

+ Tap hop cac thu vién ciia mdi mau thanh 1 thu vién chung va pha loang

thanh thu vién chung 1nM.
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+ Bién tinh thu vién chung dé chay giai trinh tuy. Néng d6 cudi cua thu vién

chung duoc t6i wu hoa trong khoang tir 1.0 pM — 1.2 pM
+ Chuén bi thu vién PhiX chuan

Trinh tu index Nextera XT (FC-131-1024, FC-131-1096)

Index 1 Sequence Index 2 Sequence

N701 TAAGGCGA | S501 TAGATCGC -
N702 CGTACTAG S502 CTCTCTAT )
N703 AGGCAGAA |S503 TATCCTCT

N704 TCCTGAGC S504 AGAGTAGA
N705 GGACTCCT S505 GTAAGGAG
N706 TAGGCATG | S506 ACTGCATA

N707 CTCTCTAC S507 AAGGAGTA
N708 CAGAGAGG | S508 CTAAGCCT

Budc 2: Chay chuong trinh gidi trinh ty trén mdy. Cac doan DNA dugc dua
vao va gén trén bé mat flow cell. Sau do, cac doan DNA duoc khuéch dai tao

thanh cac cum (cluster).

Buéc 3: Hé thong giai trinh tir dya trén “k§ thuat giai trinh ty tong hop” va
st dung cac dNTP ¢6 gén cic tin hiéu huynh quang twong ng vé6i 4 loai
nucleotide. Trong mbi chu ky giai trinh ty, timg nucleotide c¢6 gan tin hiéu
huynh quang dugc gin vao chudi axit nucleic theo nguyén tic bo sung trén
so1 DNA khuoén. Vi nucleotide duoc gén vao nhu 13 mot chat cham dut kéo
dai chudi, nén phan tng tam dimg lai. Sau khi gin ting nucleotide, tin hiéu
huynh quang duoc ghi lai dé xac dinh céc trinh tu cta loai nucleotide duoc

dugc gin vao DNA.
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- Budre 4: Qua trinh giai trinh ty két thiic, xudt cac trinh tu (read) trong file v6i
dinh dang fastq.gz va c6 thé bat dau thuc hién phan tich dir licu.
Luu file fastq vé 6 luu trit noi bo, ghi nhan ngay chay, cac thong s6 dé danh
gia két qua chat luong chay giai trinh ty (thong s6 hién thi trén may
MiniSeq khi két thiic qua trinh giai trinh tu nhu cluster density, estimate

output, passing filter).

Két qua giai trinh tu cho biét dinh danh tén loai vi khuan va dy bao tinh khang
thudc dua trén cac trinh tu gen bang cach phan tich theo quy trinh duoc phé

duyét, sir dung phan mém sinh tin MyKrobe.

2.2.4. Xir 1y va phan tich s6 liéu

- Nhap cac két qua xét nghiém vao file excel.

- Phan tich sé liéu tin sinh bang phan mém tin sinh Mykrobe, Clockwork,
Gnominicus

- Phan tich sé liéu théng ké bang phan mém SPSS 20

- C& mau cho muc tiéu 1 12 38 mau dom va 82 mau chung vi khuén lao dugc
lam giai trinh tu toan bo hé gen dé chan doan khang thudc lao

- C& mau cho muc tiéu 2 12 82 mau ching vi khuén lao dugc 1am giai trinh ty
gen dé xac dinh dong vi khuan va mdi 1én quan dén khang thudc lao cua

tung dong chung.
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European Nucleatide Archive Fastq* |
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Hinh 2. 6. Quy trinh phéan tich dir li€u tin sinh

2.2.5. Khong ché sai sé va dao dirc trong nghién ciru

Luru trit ndi bd

Cac thong s6 k¥ thuat do ludong vé két qua xét nghiém duogc phé duyét, xem
xét dinh ky tai khoa Vi sinh va Labo Lao chuan Quéc gia — Bénh vién Phoi Trung
Uong. Pong thoi, cac thong sd ndy ciing nam trong phan danh gia 1am sang cta

cac huong phap xét nghiém do Bénh vién thyc hién hang nam.

Nghién ctru dd dugc Hoi dong dao dirc trong Nghién ctru Y sinh hoc cta
Bénh vién Phoi Trung wong cho phép thyc hién theo quyét dinh s6 21/CT-HDDD
ngdy 25/5/2020. Viéc tién hanh nghién ctru ¢6 sy dong ¥ ciia Ban Giam doc Bénh
vién Phéi Trung wong, su chép nhan cua Hoi déng Khoa hoc BV Phéi Trung
wong, Hoi dong chAm dé cwong nghién ctru sinh tai Vién Vé sinh Dich t& Trung

uong.
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Viéc nudi cay va phan lap chung vi khuan lao tai khoa Vi sinh va Labo Lao
chuan Quéc gia, Bénh vién Phéi Trung wong 1a nghién ctru thudc dé tai nhanh cap

Nha nude (Ma s NDT.81.GB/20) da dugc Bé Khoa hoc va Cong nghé phé duyét.

Nguy co: dbi voi bénh nhan gan nhu khong c6 vi cac xét nghiém lao 1a
thuong quy trong thuc hanh 1am sang va cac thir nghiém nghién ctru khong lién
quan truc tiép dén bénh nhan. Ngoai ra dir liéu ctia timg bénh nhan nghién ciru

dugc ma héa va tuyét doi gilr bi mat cac thong tin cd nhan vé ho.

Loi ich: Két qua nghién ctru cung cap thong tin hitu ich vé mirc d dé khang
khang sinh ctia vi khuan lao phan 1ap tai Ha Noi, tir d6 gitup cho cac bac si lam
sang c6 hudng diéu tri tt hon. Pdng thoi cac dir liéu vé dic diém phan tir cta vi
khuan lao khang thudc 13 co s& dé tiép tuc nghién ciru va phat trién cac bo sinh

pham chan doan nhanh vi khuan lao khang thudc tai Viét Nam.
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Sang loc Bénh nhan
(n=100)

BV Phoi Ha Nii

i A =
\I' Dat tieu chuan chon mau

Thu mau d¢m sing sém
n=100 (4 -6 ml)

V

AFB Triec ﬁé‘p Khoa Vi sinh vi Labo lao chudn Quf;c gia Xit Iy 100 mau
100 miu (+) ~2ml
|
AFB truec tiép Xpert MTB/RIF Ciy MGIT Bio quin - 80 °C
0.2ml 0.7 ml 0.5 ml 0.5ml
! !
Tach DNA n=95 Tach DNA n=93
Chay WGS n=86 Chay WGS n=T4
QC==R0% l[}C == 0%
/
Khing thube @ Khing thuoc kiéu | | Khing thudc kiéu
kienhinh (¢ genmiuching [** gen mau dim
=31 n=_4§2 n=38

®

Ding 2

n=00

Hinh 2. 7. So' d6 nghién ctru
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CHUONG III: KET QUA NGHIEN CUU
3.1. Pic diém dich t& ciia miu nghién ciru

Téng s6 100 bénh nhan lao c6 két qua xét nghiém Xpert MTB duong tinh
va khang RIF dén kham tai Bénh vién Phoi Trung Uong va Bénh vién Phoi Ha
Noi trong giai doan tir nam 2020 — 2022. Cac mau dom duoc nudi cay phan lap
va thyc hién khang sinh d6 thudc lao hang 1,2 tir cic mau ciy dwong tinh voi
M.tuberculosis déng thot thuc hién giai trinh tu toan bd h¢ gen tir ching céy
duong tinh. Két qua c6 82 chung vi khuan M. tuberculosis c¢6 du thong tin khang
thudc kiéu hinh va khang thudc kiéu gen bang k¥ thuat giai trinh tu toan bo hé

gen (WGS) dugce dua vao phan tich.

3.1.2. Phan b6 theo giéi

2%

78% | | R
vﬁ

®Nir = Nam

Biéu d0 3.1. Phan b6 miu nghién ctru theo gi6i tinh

Nhén xét: S6 lugng bénh nhan nghién ctru 13 nam chiém da s6 (78%), gap 3,5
1an bénh nhan nit (22%) duoc quan 1y diéu tri tai BV Phoi Trung wong va BV
Phoi Ha Noi.

3.1.2. Phan b6 theo nhém tudi va giéi
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Nam Phan bé tudi, gidi Nit

70+ 3 1t

60-69

50-59

40-49

30-39

20-29

Biéu dd 3.2. Phan bé miu nghién ctru theo nhém tudi
Nhan xét: Tat ca bénh nhan nghién ctru déu 12 nguoi 16n trén 18 tudi. Tudi trung
binh ctia mau 1a 44,7 v6i d6 1éch chuan 1a 14,3 tudi. Po tudi 40-49 tudi chiém ty
1¢ cao nhat (26,0%). S6 lugng mau phan lap dugc ¢ ngudi trén 60 tudi cling chiém

s6 luong dang ké (21,0%). Pa sd bénh nhan dang ¢ trong do tudi lao dong.

3.1.3. Phén b theo tién sir bénh

Tién sir bénh

100%
80%
60%

93
40%
0% |/ |

Bénh miac Tiep xtiic Tién st Hut thuoc Vi tri mac
kém  nguwodi mac dieu tri lao lao (chi &
lao phoi)

mC6 wKhong

55 57 68
2

Biéu d6 3.3. Phian b6 miu theo tién sir bénh
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Nhan xét: Qua khai thac tién str bénh, 45% nguoi bénh lao khang thude c6 tién
st bénh mac kém, 7% cd tiép xuc vo1 nguot bénh lao, 43% co tién st diéu tri lao
va da s6 1a bénh lao phoi khang thubc (98%) nguy co lay nhiém ra cong dong rat

cao.
3.1.4. Phan bo theo mot so két qua xét nghiém

Cac mau sau khi thu thap duoc danh gia chét luong béng cach thuc hién xét
nghiém soi kinh tryc tiép tim AFB. Chi nhitng mau c6 két qua xét nghiém truc
tiép duong tinh méi duoc tiép tuc thu nhan vao nghién ciru va tiép hanh tiép cac

xét nghiém Xpert MTB/RIF, nudi cdy, khang sinh d6 va giai trinh ty gen.

Bang 3.1. Phan b6 mau nghién ciru theo mot sé két qua xét nghiém

Miu xét
nghiém (n) Ty 1€ (%)
Pi¢m nghién ciru
Bénh vién Phéi Trung wong 52 52,0
Bénh vién Phoi Ha Noi 48 48,0
Két qua soi dom
AFB it 23 23,0
1+ 35 28,0
2+ 14 14,0
3+ 28 28,0
Két qua Xpert MTB/RIF
MTB (+) / RIF (+) 98 98,0
MTB (+) / RIF khong xac dinh 2 2,0
Két qua nudi ciy
MTB 95 95,0
NTM 3 3,0
Chiing nhiém 2 2,0
MAu ciy MTB c6 két qua khang thudc kiéu hinh va kiéu gen
C6 két qua khang thudc 82 82,0

Khéng c6 két qua khang thude 18 18,0
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Nhan xét:. Tong s6 52 bénh nhan dugc quéan 1y diéu tri tai BV Phoi Trung uwong
va 48 bénh nhan tai BV Phoi Ha Noi. Pa s6 mau c6 két qua soi dom duong tinh
tir 1+ tro 1én chiém 73,0% va 23,0% duong tinh loai AFB it dudi 10 vi khuan
trong mot vi trudng soi kinh hién vi. Cac miu c6 két qua Xpert MTB dudng tinh
khang RIF chiém 98,0 % va 2 mau co két qua Xpert MTB dudng tinh khong xéac
dinh tinh khang thudc RIF.

3.1.5. Pic diém khang thudc kiéu hinh ciia miu nghién ciru

Nghién ctru trén 82 mau cdy duong tinh voi MTB ¢ day da két qua khang
thudc kiéu hinh va khang thudc kiéu gen duoc dua vao phén tich. Pa sé mau
khang véi thude lao hang 1, trong d6 c6 78 mau khang véi INH (chiém 95.1%),
70 mau khang RIF (chiém 85.4%), 36 mau c6 khang EMB (chiém 43.9%), 51
mau khang PZA (chiém 62,2%), 63 mau khang voi SM (chiém 76.8%). Rét it cac
mau khang véi MFX 1a 16 mau (19.5%), AMK 1a 2 mau ( 2.4%), (biéu do 3.4).

Amikacin (AMK) [ 2.4% Tyle (%)
Moxifloxacin (MFX) 19.5%

Streptomycin (SM) 76.8%
Pyrazinamid (PZA) 62.2%
Ethambutol (EMB) 43.9%

Rifampicin (RIF) 85.4%

Isoniazid (INH) 95.1%
0.0% 50.0% 100.0%

Biéu dé 3.4. Két qua khang tirng loai thudc ciia miu nghién ctru
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Theo huéng dan chan doan, diéu tri va du phong bénh Lao cia B0 Y té,
Chuong trinh Chéng Lao Qudc Gia, quyét dinh s6 162/QD-BYT ngay 19 thang
01 nam 2024 trén co s& cap nhat dinh nghia méi cua Tb chic Y té Thé gioi vé
phan loai khang thudc lao [3, 135], cin cr vao két qua khang sinh d6 kiéu hinh
ctia 82 mau nghién ciru, c6 thé chia cic mau nghién ciru thanh 3 nhém, trong d6
khang don hoidc khang nhiéu thudc c6 12/82 miu (chiém 14,6%), khang da thude
6 57/82 mau (69,5%) va tién siéu khang thudce 13/82 mau (15,9%). (bang 3.2).

Bang 3.2. Phan loai kiéu hinh khang thudc ciia miu nghién ciru

Kiéu hinh khang thudc Tongs6 Ty 18 (%)
Khang don/nhiéu thuc (DR-TB) 12 14,6
Khéang da thuéc (MDR-TB) 57 69,5
Tién siéu khang thudc (Pre-XDR TB) 13 15,9
Téng sb 82 100,0

3.2. Xdac dinh cac gen lién quan dén tinh khang thudc ciia vi khuén lao phin
1ap tir bénh nhan lao khang Rifampicin tai Bénh vién Phdi Trung wong
va Bénh vién Phéi Ha Ni nim 2020 — 2022.
3.2.1. Két qua giai trinh tw gen phat hién d¢t bién khang thudc Isoniazid
Dot bién gen & cac mau cé kiéu hinh khang thudc Isoniazid (INH)
Tong s6 78/82 mau khang INH, két qua giai trinh ty hé gen cac mau nay cho
thay co cac dot bién lién quan dén khang thuéc INH xuat hiém & 3 gen véi cac tan

suét va ty 1€ dot bién khac nhau. Trong d6 14 mau c6 hon 1 vi tri dot bién trén ca 3
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gen. Dot bién tai gen katG (chiém ty 1& 78,3%), fabG1 (chiém ty 18 16,3%) va inhA
lién quan it nhat dén khang thudc INH (chiém ty 1é 5,4%) (bang 3.3).

Bang 3.3. Vi tri dot bién gen va mirc d9 lién quan dén khang thudc INH &
cac chung khang

 nren Tan suat dot | Ty 1é dot
Do Mirc do lién quan <X 4
gen Vi tri dot bién dén khane thube b1e1~1 trong b1er~1 trong
& mau NC mau NC
katG | Ser315Thr Murc do 1 69 75.0%
78.3% Coan

Ser315Gly Mirc do 3 3 3.3%
cl5t Muc d6 2 3 3.3%
al8c Muc do 2 3 3.3%
C Murc d6 2 3 3.3%

fabGl1
16.3% | CTG607CTA Muc do 2 2 2.2%
Ile6lle Mrc do 2 2 2.2%
Ser141Phe Mirc d6 2 1 1.1%
11e194Thr Muc d6 3 1 1.1%
Ser94Ala Mirc d6 2 2 2.2%

inhA
5,4% |1le194Thr Mirc do 2 1 1.1%
G Muc d6 3 2 2.2%
TONG SO 92 100 %

Nhin xét: Hau hét dot bién trén gen katG déu xay ra & codon 315, dot bién

lam thay d6i axit amin Serine (Ser) thanh Threonine (Thr) chiém ty 1€ cao nhit 1a

75,0% va c6 lién quan dén khang thude - mirc d6 1. Bén canh d6, dot bién tai

codon 315 1am thay ddi axit amin Serine (Ser) thanh Glycine (Gly) chiém ty 1¢

3,3 % va c6 lién quan dén khang thudc — mirc do 3. Tiép theo 1a cac dot bién trén
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gen fabG1 va inhA, trong d6 c6 céc vi tri dot bién thay thé hay méat doan, dot bién
d6ng nghia tai codon 6 axit amin Isoleucine (Ile) voi bo ba ma héa AUU thanh
Isoleucine (Ile) v6i bd ba ma hoa AUC chiém 2,2%. Dot bién tai codon 194 axit
amin Isoleucine (Ile) thanh Threonine (Thr) chiém 1,1%, Dot bién tai codon 94
axit amin Serine (Ser) thanh Alanin (Ala) chiém 2,2% va codon 194 axit amin

Isoleucine (Ile) thanh Threonine (Thr) chiém 1,1% (Bang 3.3).
« Dot bién gen & cac miu co kiéu hinh khong khang thuéc INH

Két qua khang thudc kiéu hinh c6 4/82 mau khong khang thude INH, giai
trinh ty hé gen ciia 4 mau nay cho thdy c6 3 mau xuat hién dot bién tai gen katG
vi tri codon 463, dot bién lam thay ddi axit amin Arginine (Arg) thanh Leucine
(Leu) va khong lién quan dén khang thudc - murc d6 5 (bang 3.4).

Bang 3.4. Vi tri dot bién gen va mirc dd lién quan dén khang thudc INH &
cac ching nhay.

Tan suat dot | Ty 1 dot
bién trong | bién trong
mau NC mau NC

Murc dg lién quan

gen Vitri dot bien dén khang thudc

katG | Arg463Leu Muc do 5 3 100%

TONG SO 3 100 %

3.2.2 . Két qua giai trinh tw gen phat hién dt bién khang thudc Rifampicin
« Dot bién gen & cac miu c6 kiéu hinh khang thudc Rifampicin (RIF)

Két qua khang thudc kiéu hinh c6 70/82 mau khang RIF, giai trinh ti hé gen
cac mau ndy phat hién cac dot bién & gen rpoB lién quan dén khang thude RIF.

Trong d6 4 méu c6 hon 1 vi tri dot bién trén gen rpoB (bang 3.5).
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Bang 3.5. Vi tri dot bién gen va mirc d9 lién quan dén khang thudc RIF &

cac chung khang.

e Tan suat dot | Ty 1é dot
R Mirc dg lién quan K : g
gen Vi tri dot bién dén khane thube bién trong | bi¢n trong
g mau NC mau NC

1299delCATGGA Mirc d6 2 1.4% 1
Asp516Gly Mtrc do 2 1.4% 1
His526Asp Murc d6 1 6.8% 5
AspS516Tyr Mtrc do 1 6.8% 5
GInl144His Muc do6 1 4.1% 3
GInl172Arg Mirc do 3 2.7% 2
His526Asn Mirc do 2 1.4% 1

rpoB | His526Cys Muc do 1 1.4% 1

100%

His526Leu Mirc do 1 1.4% 1
His526Tyr Muc do 1 10.8% 8
Ser522Leu Mirc do 1 1.4% 1
Ser531Leu Mire do 1 58.1% 43
Thr52Pro Muc d6 3 1.4% 1
Val531Met Murc d6 3 1.4% 1

TONG SO 100% 74

Nhin xét: Da s6 dot bién trén gen rpoB xay ra & codon 531, dot bién thay

thé axit amin Serine thanh Leucine chiém 58,1% va codon 526 thay thé Histidine

thanh Tyrosine chiém 10,8%, c6 lién quan dén khang thudc - mac d6 1. Bén canh

d6 mot sd dot bién tai cac codon 144, 172, 516, 522 va dot bién mat doan tai

codon 1299 ciing gay ra khang thudc kiéu hinh (Bang 3.5).
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Asp516Tyr

6.8% RIF
gene rpoB
qiss26Cys ::‘;‘_ Sersy; I
2600 o 38, cu,
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Biéu dd 3.5. Biéu dd vi tri dot bién gen va mirc d) lién quan dén khang
thuoc RIF & cac chiing khang

« Dot bién gen & cac miu co kiéu hinh khong khang thudc RIF

Két qua khang thudc kiéu hinh c¢6 12/82 mau khong khang RIF (chung
nhay). Giai trinh ty hé gen cac mau nay cho thiy co cac dot bién & gen rpoB lién
quan dén khang thudc RIF v6i cac mire do khac nhau (bang 3.6).

Bang 3.6. Vi tri dot bién gen va mirc d9 lién quan dén khang thudc RIF &
cac chung nhay.

Cn Téan suit dot | Ty I1¢ dot
e s e sk Mirc dg lién quan X . N
gen Vi tri dot bién dén khane thude bién trong bién trong
8 miu NC miu NC
Ser531Leu Mitrc d6 1 1 4.2%
Leu533Pro Mitrc do 1 5 20.8%
His526Asn Mirc do 2 2 8.3%
poB [ Ah516Tyr Murc do 1 3 12.5%
100%
1309delAAC Mirc do 2 1 4.2%
3225T>C Muc do 5 12 50.0%
TONG SO 24 100%
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Nhan xét: Két qua khang thude kiéu hinh c6 12 mau khong khang RIF, tuy
nhién khang thudc kiéu gen cho thdy 12 mau nay déu c6 cac dot bién gen & cac
codon 533 (20,8%), 516 (12,5%), 526 (8,3%), 531 (4,2%), 1309 (4,2%), cac dot
bién nay c6 lién quan dén khang thubc - mirc d6 1 va 2. Cac mau nay ciing c6 dot
bién tai vi tri codon 3225 thay thé nucleotit Thymine (T) thanh Cytosine (C)
chiém ty 1& 50%, tuy nhién ddy 1a dot bién cAm, khong biéu hién kiéu hinh khang
thudc RIF, khong lién quan dén khang thudc - muc d6 5 (bang 3.6).

3.2.3. Két qua giai trinh tw gen phat hién d¢t bién khang thuéc Ethambutol
Dot bién gen & cac miu c6 kiéu hinh khang thuéc Ethambutol (EMB)

Tong s6 36/82 mau khang EMB, két qua giai trinh ty hé gen cic mau nay co
cac dot bién trén gen embB véi ty 1€ xuét hién cac dot bién trong mau nghién ciru
khac nhau.

Bang 3.7. Vi tri @t bién gen va mirc d9 lién quan dén khang thuéc EMB &
cac ching khang

Cnren Tan suat dot | Ty 1 dot
S Sl Mirc do lién quan <X 4
gen Vi tri dot bién dén kl{én thude b1e1~1 trong b1er~1 trong
& miu NC miu NC
Asp354Ala Murc d6 1 1 2.8%
Gly406Ser Murc d6 1 1 2.8%
GIn497Lys Murc d6 1 1 2.8%
embB
100% Val492Gly Mirc d6 1 2 5.6%
Met306Ile Mire do 1 14 38.9%
Met306Val Mirc do 1 14 38.9%
GIn497Arg Mirc d6 1 3 8.3%
TONG SO 36 100 %
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Nhan xét: Pa s6 dot bién trén gen embB xay ra & codon 306, thay thé axit
amin Methionine (Met) thanhIsoleucine (Ile) chiém 14/36 mau (38,9%) vaMethionine
(Met) thanh Valine (Val) chiém 38,9%. Céac dot bién nay trén gen embB déu lién

quan dén khang thuéc — mirc do 1 (Bang 3.7).
« Dot bién gen & cac miu co kiéu hinh khong khang thuéc EMB

Két qua khang thudc kiéu hinh cho thiy c6 46/82 mau khong khang thubc
EMB, tuy nhién khi giai trinh tu gen cho thay 16/46 mau c6 dot bién tai cac vi tri
khac nhau trén gen embB (biéu d6 3.6).

eﬁﬂﬁ“e
M, 218%

EMB
gene embB

L 18,80,

Mes

Biéu d6 3.6. Vi tri dot bién gen va mirc d§ lién quan dén khang thuéc EMB
& cac ching nhay.

Nhén xét: Da s6 dot bién trén gen embB xay ra & codon 306, thay thé axit
amin Methionine thanh Isoleucine chiém 7/16 mau (43,8%) vaMethionine (Met)
thanh Valine (Val)chiém 18,8%; Ngoai ra c6 cac dot bién Asp354Ala (6,3%);
Gly406Asp (6,3%); Asp328Tyr (6,3%); GInd97Arg (6,3%). Cac dot bién nay trén

gen embB déu lién quan dén khang thudc — mirc d6 1. Hai mau c6 hai dot bién
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thay thé Gly603Arg va nucleotit 15 C-> T ¢6 murc d6 lién quan dén khang thudc
khong chic chin — murc d6 3. Cac dot bién nay khong biéu hién kiéu hinh khang
thuéc EMB (Biéu db 3.6).

3.2.4. Két qua giai trinh tw gen phat hién dot bién khang thudc Pyrazinamide

« Dot bién gen & cac miu cé kiéu hinh khang thudc Pyrazinamide (PZA)

Tong s6 51/82 mau c6 kiéu hinh khang PZA, trong d6 c6 41 mau két qua
giai trinh tu hé gen khang thudc PZA.

Nhan xét: Khang thubc PZA lién quan dén cac dot bién trén gen pncA. Tur
41 mau khang thudc kiéu gen, cho thay xuat hién 26 loai dot bién khac nhau c6
lién quan dén khang thudc PZA & cac mirc d6 1,2 va 3. Trong d6 dot bién tai vi
tri His57Pro chiém ty 18 9,8% (4 mau), dot bién Asp12Gly chiém ty 16 9,8% (4
mau), thay thé 11A>G chiém ty 1& 7,3% (3 mau). Tiép theo 1a cac vi tri dot bién
GIn10Glu, Glyl162Asp, GInl0Pro, His57Asp, Thr76Pro, Vall80Phe, Val7Gly
déu lan luot chiém ty 16 4,9%. Cac dot bién con lai (16 loai) 1an luot chiém ty 18
2,4 % (biéu dd 3.7).
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Biéu d6 3.7. Vi tri dot bién gen va mic d lién quan dén khang thudc PZA

Vi tri @6t bién
His57Pro
Aspl2Gly
11A>G
Val7Gly
Vall80Phe
Thr76Pro
His57Asp
Glyl62Asp
GInl0Pro
GIn10Glu
Ser67Pro
Ser164! Del
Pro54Leu
PheS8Leu
Met175Val
Lys96GIn
Leul72Pro
Gly108Glu
Glnl41Pro
G439GT
Cysld4Arg
Asp63Ala
Asp49Gly
Alal46Val
136delCGTG
11A>C
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« Dot bién gen & cac miu co kiéu hinh khong khang thudc PZA
Két qua khang thudc kiéu hinh cho thay c6 31/82 mau nhay cam véi thude
PZA. Tuy nhién khi giai trinh ty hé gen c6 1 mau xuét hién dot bién trén gen pncA

vi tri His57Tyr, lién quan dén khang thudc - mic do 1 (bang 3.8).

Bang 3.8. Vi tri dot bién gen va mirc d9 lién quan dén khang thudc PZA &
cac ching nhay.

A Tan suat dot | Ty 1é dot
S < ol Murc d0 lién quan < X : N S
gen Vi tri dot bién dén khéne thube bién trong | bien trong
g mau NC mau NC
pncA | His57Tyr Mirc do 1 1 100%
TONG SO 1 100 %

3.2.5. Két qua giai trinh tu gen phat hién dot bién khang thudc Streptomycin
« Dot bién gen & cac miu co6 kiéu hinh khang thudc Streptomycin (SM)
Tong s6 63/82 mau co kiéu hinh khang SM, két qua giai trinh tur hé gen céc
mau ndy cho thiy c6 3 gen quy dinh tinh khang thuéc SM ¢ cac muc d6 khac
nhau. Trong d6 dot bién trén gen rpsL chiém ty 1é cao nhat (67,2%), gen gid chiém
ty 18 23,3% va gen rrs chiém ty 1¢ thip nhét 1a 9,4%.

Bang 3.9. Vi tri dot bién gen va mirc d) lién quan dén khang thudc SM &
cac ching khang.

, Phan loai | Ty1¢ddt | Tan suat
# gen Vi tri dot bién mirc df lién | bién trong | djt bién
quan mau trong mau
1 rpsL Lys43Arg Murc d6 1 51.6% 33
67,2% | Lys88Arg" Mirc db 1 15.6% 10
gid 102delG Mtic d6 2 1.6% 1
1 23,4% 0
*70 1 87delC Mirc @6 2 1.6% 1




90

’ Phan loai | Tyl¢ dt | Tan suat
# gen Vi tri dot bien mirc df lién | bién trong | djt bién
quan mau trong mau

G19GG/C17CC/C16CC/ 6%
G15GC/G15GC/C18CG | Mirc do 2 00 1
Glul73! Del * Muc d6 2 17.2% 11
GT423G/TT424T Mirc do 2 1.6%

3 FrS 514A>C Mirc d 1 6.3%

9,4% | 517C>T Mirc db 1 3.1% 2

TONG SO 100.0% 64

ﬂzg‘%

= rpsL 67,2%

SM

gene rpsL, gid, rrs

gid 23,4% = rrs 9,4%

Biéu d0 3.8. Vi tri dot bién gen va mirc dd lién quan dén khang thudc SM &
cac ching khang

Nhin xét: Dot bién khang thude SM xay ra & ca 3 gen rpsL, gid Vva rrs,

trong d6 dot bién gen rpsL tai codon 43 thay thé Lys thanh Arg chiém ty 18 cao
nhit (51,6%). Tiép theo 1a d6t bién Lys88Arg chiém ty 18 15,6% va dot bién mat

doan tai codon 173 Glutamic axit chiém 17,2%. Céc d6t bién con lai chiém tur 1,6

dén 6,3%. Day 1a cac dot bién sai nghia, lién quan dén khang thuéc SM & cac mirc
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d6 1 va 2. "Mot mau s6 VS125 xuat hién dot bién & hai gen rpsL vi tri Lys88Arg
va gen gid vi tri codon 173 mat doan GAG.
« Dot bién gen & cac miu co kiéu hinh khong khang thuéc SM

Nghién ctru ¢6 19/82 mau c6 kiéu hinh khong khang SM, trong d6 7 mau c6
két qua giai trinh ty hé gen phat hién dot bién & ca 3 gen voi ty 18 xuat hién 1an

luot 1a gid 71,4% , rrs 14,3% va rpsL 14,4% (biéu d6 3.9).

Ol
S
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SO -
é’ é, YA S
(<) éﬁ YRS (&)
CECF 5o
SCES S
&GN
CGIT-
GCGGSP’C"I
0
1‘;"1A>c, C,SSA &
432 CC%SC |
T8 14,39, SM ce816:
gene rpsL, gid, rrs 143%
i
_07%
=
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b‘&iﬁ ‘ - f"’d»
oy 7
& o

= rpsL 14,3% - gid 71,4% = rrs 14,3%
Biéu dd 3.9. Vi tri dot bién gen va mirc d9 lién quan dén khang thudc SM &
cac chung nhay.

Nhin xét: Dot bién xay ra ¢ 7 vi tri codon khac nhau thuéc 7 mau khong
c6 biéu hién kiéu hinh khang thudc. Trong d6 5 vi tri dot bién trén gen gid tai
céc codon 158 gdy mat doan CGU (Arginine); codon 75 thay thé Pro thanh Arg;
codon 173 gay méat doan GAA (Glutamic axit); dot bién mét bazo nito tai nhiéu

vi tri trén gen gid nhu CGG87GG / CC86C /ACB4A /CC85C / CG8TG va
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GG350G/ GG347G/ GG348G/ 349G/ GCG351CG/ CG346C. Ngoai ra con cod
mot dot bién trén gen rpsL tai codon 88 thay thé Lys thanh Arg va mot dot bién
trén gen rrs tai codon 1401 thay thé bazo nito Adenin (A) thanh Guanin (G).

3.2.6. Két qua giai trinh tw gen phat hién dét bién khang thuéc Moxifloxacin
« Dot bién gen & cac miu c6 kiéu hinh khang thudc Moxifloxacin (MFX)

Két qua nghién ctru cho thdy 16/82 mau c6 kiéu hinh khang thuéc MFX

trong d6 c6 6 mau xay ra dot bién trén gen gyrA.

Bang 3.10. Vi tri dot bién gen va mirc d9 lién quan dén khang thudéc MFX &
cac chung khang.

Tan suat dot | Ty 1 dot
bién trong | bién trong
mau NC mau NC

Murc dg lién quan

sen Vitri dot bien dén khang thudc

Ala90Val Murc do 2 1 16,7%

gyrA
100% | Asp94Gly Mirc d¢ 1 4 66,7%
Asp94Asn Muc do 1 1 16,7%
TONG SO 6 100 %

Nhan xét: Tinh khang thudc ciia MFX lién quan dén cac dot bién trén gen
2yrA. Dot bién ¢ codon 94 thay thé Asp thanh Gly chiém 66,7%% , hai dot bién
con lai tai codon 90 thay thé Ala thanh Val chiém 16,7% va Asp thanh Asn chiém
16,7%. Cac dot bién nay déu lién quan dén khang thude ¢ mtrc d6 1 va 2 (Bang

3.10).
« Dot bién gen & cac miu c6 kiéu hinh khong khang thudéc MFX.

Két qua giai trinh tu gen cta 66/82 mau c6 kiéu hinh khong khang thude

MFX, c¢6 01 mau xuét hién dot bién & ca 4 vi tri trén gyrA.



MFX

gyrA 100%

Biéu d0 3.10. Vi tri dot bién gen va mirc d9 lién quan dén khang thudc
MFX & cac ching nhay.

Nhén xét: Trong 66 mau c6 kiéu hinh khong khang MFX, c6 duy nhat mét
mau VS130 xuét hién ca 4 dot bién trén gen gyrd tai cac vi tri codon 90 thay thé
Ala thanh Val — lién quan dén khang thudc mirc d6 1; ba vi tri dot bién con lai 1a
Glu21Gln, Gly668Asp, Ser95Thr — lién quan dén khang thuéc muc d6 5 (Biéu d6
3.10).

3.2.7. Két qua giai trinh tu gen phat hién dot bién khang thageikacin
« Dot bién gen & cac miu co kiéu hinh khang thuéc Amikacin (AMK)

Nghién ciru c6 2/82 méu c6 kiéu hinh khang thuéc AMK. Két qua giai trinh
tu hé gen ctia 2 mau nay cho thay c6 dot bién xuat hién tai 2 mau VS202 va VS224
(Bang 3.11)
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Bang 3.11. Vi tri dot bién gen va mirc d6 lién quan dén khang thuéc AMK &
cac chung khang.

Tan suat dot | Ty 1é dot
bién trong | bién trong
mau NC mau NC

Murc dg lién quan

sen Vitri dot bién dén khang thuoc

rrs
100% | 1401A>G Mirc do 1 2 100.0%

TONG SO 2 100 %

Nhan xét: Khang thuéc AMK lién quan dén dot bién tai gen rrs. Hai mau
c6 dot bién tai codon 1401 thay thé Adenine (A) thanh Guanine (G). Pay la dot
bién sai nghia, biéu hién kiéu hinh khang thudc va lién quan dén khang thudc

AMK — muc do 1.
« Dot bién gen & cac miu cob kiéu hinh khong khang thuéc AMK

Quan thé nghién ciru ¢6 80/82 mau c6 kiéu hinh khong khang thuéc AMK.
Két qua giai trinh ty hé gen cua 80 mau nay cho thiy co dot bién xuat hién tai 1

mau VS262 (bang 3.12).

Bang 3.12. Vi tri dot bién gen va mirc d9 lién quan dén khang thuéc AMK &
cac chiung nhay

Tan suat dot | Ty 1 dot
bién trong | bién trong
mau NC mau NC

Murc dg lién quan

sen Vitri dot bien dén khang thudc

rrs
100% | 64 C>T Mirc d¢ 4 1 100.0%

TONG SO 1 100 %

Nhan xét: Trong s6 80 mau khong khang AMK, ¢6 mot mau VS262 xuét
hién dot bién tai codon 64 thay théCytosine (C) thanh Thymine (T). Pot bién
nay lién quan dén khang thuéc AMK & mirc d6 4 va khong biéu hién kiéu hinh

khang thuoc.
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3.2.8. Do nhay, @) dic hiéu ciia xét nghiém giai trinh tu gen vi khuin lao tir
miu dom
Nghién ctru thu thap 100 miu dom cia bénh nhan lao dat tiéu chuan chon
mau dén kham tai Bénh vién Phoi Trung Uong va Bénh vién Phoi Ha Noi trong
giai doan tlr nim 2020 — 2022. Cac mau dugc xir Iy dong nhat, khir tap va chia
1am 2 phan. Mot phan duoc bao quan bao quan & -80°C dé thuc hién giai trinh ty
toan bo hé gen trén hé thong Miniseq Illumina. Mot phan miu dom dugc nudi ciy
phan 1ap va thyuc hién khang sinh do thudc lao hang 1,2 tir cic mau ciy duong

tinh vo1 MTB.

Két qua nudi cdy c6 95 miu duong tinh véi MTB va duoc tiép tuc 1am khang
sinh d6 chan doan khang thubc lao hang 1, hang 2. Cac mau dom twong tng voi
95 méu cay duong tinh véi MTB dugc tich DNA va chay giai trinh tuy gen. Trong
qua trinh tich DNA, nhom nghién ctru da str dung 2 loai sinh pham tach DNA:

(1) Sinh pham, trang thiét bi tach DNA ctia hing Truenat Molbio. Pay 1a sinh
pham tach chiét DNA tu dong, trong quy trinh thuc hién khéng c6 budc khir DNA
ngudi, san pham thu duoc ¢ chat luong kém, khong tinh sach va bi 1an nhiéu

DNA nguoi. Két qua 18 mau dom c6 ndng do DNA khi do bang Qubit dudi 2.0
(ng/ul), khong phi hop cho thuc hién cac budc tiép theo ciia quy trinh giai trinh

tu gen; (2) Tach DNA bang sinh pham cta hang Qiagen trong d6 3 mau c6 ndng

d6 DNA thap dudi 2.0 (ng/ul); 74 miu c6 ndong d6 DNA trén 2.0 (ng/ul), do tinh
sach trong giéi han do bang Nanodrop budc séng A260/280 tir 1.8 — 2.0 va
A260/230 trong khoang 2.0 — 2.2 duoc tiép tuc thuc hién giai trinh ty gen.

Két qua giai trinh tu cia 74 mau dom c6 6 mau nhiém (contaminate) khong
c6 dit lidu vé loai va tinh khang thudc, 30 mau c6 két qua kiém soat chat lugng
(QC) dudi 80 % va khong co dir liéu vé loai va tinh khang thude, 38 mau c6 QC

dat trén 80 % va céac thong tin khang thude kiéu gen dy du dé phan tich so sach
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v6i két qua khang thude kiéu hinh. Két qua phan tich d6 nhay (Se) va do dic hiéu
(Sp) ctia xét nghiém giai trinh tu toan bd hé gen vi khuan lao tryc tiép tir mau
dom so véi xét nghiém khang sinh d6 vi khuan lao trén méi truong 1ong dugc thé
hién & bang 3.13, bang 3.14 va biéu d6 3.11.
Bang 3.13. S6 hrong, ty 1é khang thudc kiéu hinh va kiéu gen tir mau dom
Khéng thubc kiéu hinh

R S Tong s6
n % n %
Isoniazid
R 33 91.7 0 0 33
S 3 8.3 2 100 5
Tong s6 36 2 38
Rifampicin
R 26 86.7 6 75 32
S 4 13.3 2 25 6
Tong s6 30 8 38
Ethambutol
Khéng R 17 89.5 6 32 23
thudc S 2 10.5 13 68 15
Kkiéu Tong s6 19 19 38
gen Pyrazinamide
R 13 56.5 0 0 13
S 10 43.5 15 100 25
Tong s6 23 15 38
Streptomycin
R 21 67.7 1 14 22
S 10 323 6 86 16
Tong s6 31 7 38
Moxifloxacin
R 5 50.0 1 4 6
S 5 50.0 27 96 32
Tong sb 10 28 38
Amikacin
R 0 2.0 2 5 2
S 0 36.0 36 95 36
Tong s6 0 380 38 38

*R: Resistant — Khang thudc S: Sensitive — Nhay cam
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Béang 3.14. Gla tri do nhay, do dac hi€u cua xét nghiém giai trinh tu gen
trure tiép tir mau dom trong chén doan lao khang thudc.

Tén thudc Se (%) Sp (%) Py NPV P
(%) (%)
Isoniazid (INH) 91,7 100,0  100,0 40,0 0,035
Rifampicin (RIF) 86,7 25,0 81,3 33,3 0,109
Ethambutol (EMB) 89,5 68,4 73,9 86,7 0,092
Pyrazinamide (PZA) 67,7 85,7 95,5 37,5 0,094
Streptomycin (SM) 56,5 100,0  100,0 60,0 0,089
Moxifloxacin (MFX) 50,0 96,4 83,3 84,4 0,107
Amikacin (AMK) 0 94,7 0 100.0 1.107
,__—-———/—;’

0.0 0.2 04 06 08 1.0
1-Dé dic hiéu

Biéu d0 3.11. Gia tri AUC ciia xét nghiém giai trinh tu gen trwc tiép tir miu
dom trong chan doan lao khang thuoc.
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Nhén xét: Két qua ¢ bang 3.14 cho thay do nhay (Se), d6 dic hiéu (Sp) cua
xét nghiém giai trinh tu gen tir mau dom khi so sanh véi khang sinh d6 kiéu hinh
ctia cac thude 1an luogt 13: thude Isoniazid 6 nhay (Se) 91,7% va d6 dic hiéu (Sp)
100%. Do nhay ciia xét nghiém giai trinh tu trong chan doan khang Rifampicin
la Se 86,79% va Sp 25,0%. Ethambutol c6 Se 89,5%, Sp 68,4%. Pyrazinamide
co Se 56,5%, Sp 100%. Streptomycin c6 Se 67,7%, Sp 85,7%. Moxifloxacin
(MFX) c6 Se 50,0%, Sp 96,4%. Khong c6 mau khang Amikacin (AMK) trong s6
38 mau giai trinh ty tir mau dom nén AMK c6 Se 0,0%, Sp 94,7%.

Khi so sanh gia tri AUC (Area Under The Curve - Khu vuc duéi duong
cong) cho thiy k¥ thuat giai trinh tu gen c6 y nghia chan doan rat cao véi thube
Isoniazid (0,948); Cac thudc c6 gia tri AUC & mirc trén trung binh 13 Ethambutol
(0,785), Pyrazinamide (0,782), Streptomycin (0,761), Moxifloxacin (0,730) va
Amikacin (0,734) . Thudc ¢6 gia tri AUC & mirc trung binh 1a Rifampicin (0,557)
(biéu d6 3.11).

3.2.9. P§ nhay, d9 dic hiéu ciia xét nghiém giai trinh tw gen vi khuén lao tir
mAu chiing

Tir 100 miu dom thu dugc, nghién ctru di thyc hién nudi ciy trén méi truong long
MGIT 960, trong d6 c6 95 miu cay c két qua duong tinh MTB, 3 mau cay duong tinh
NTM va 2 mau ciy chung nhiém. Cac mau cay duong tinh MTB dugc lam xét nghiém
khang sinh do v6i thude lao hang 1,2 va tich DNA dé lam giai trinh ty gen. Két qua co 82
mau ¢ day di thong tin khang thude kiéu hinh va khang thude kiéu gen dé dua vao phan
tich. Két qua dd nhay va do dac hi€u cua xét nghi¢m giai trinh ty toan bo hé gen vi khuén
lao tir mAu chung so véi xét nghiém khang sinh d6 vi khuan lao trén méi trudng long duoc

thé hién & bang 3.15, bang 3.16 va biéu do 3.12.
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Bang 3.15. S6 hrong, ty 1¢ khang thudc kiéu hinh va kiéu gen ciia miu

ching
Khang thuoc kiéu hinh
R S Téng )
n % n %
Isoniazid
R 78 100% 0 0 78
S 0 0 4 100% 4
Tong sb 78 4 82
Rifampicin
R 69 88.% 12 100 82
S 1 1% 0 0 0
Tong s6 70 12 82
Ethambutol
R 35 45% 15 33% 50
S 1 1% 31 67% 32
Khéng Tong s6 36 46 82
thudc Pyrazinamide
kiéu R 40 51% 1 3% 41
gen S 11 14% 30 97% 41
Tong s6 51 31 82
Streptomycin
R 60 77% 7 37% 67
S 3 4% 12 63% 15
Tong s6 63 19 82
Moxifloxacin
R 6 8% 1 2% 7
S 10 13% 65  98% 75
Téng sb 16 66 82
Amikacin
R 2 3% 1 1% 3
S 0 0% 79 99% 79
Tong s6 2 80 82

*R: Resistant — Khang thudc S: Sensitive — Nhay cam
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Bang 3.16. Gia tri d§ nhay, d¢ dac hi¢u cua xét nghiém giai trinh tu gen tir

miu chiing trong chin do4n lao khang thudc..

Tén thudc Se (%) Sp (%) ey NPV P
(%) (%)
Isoniazid (INH) 100.0  100,0  100,0 100,0 0,001
Rifampicin (RIF) 98,6 0,0 85,2 0.0 0,091
Ethambutol (EMB) 97,2 67,4 70,0 96,9 0,077
Pyrazinamide (PZA) 78,4 96,8 97,6 73,2 0,060
Streptomycin (SM) 95,2 63,2 89,6 80,0 0,079
Moxifloxacin (MFX) 37,5 98,5 85,7 86,7 0,069
Amikacin (AMK) 100,0 988 66,7 100,0  0.012

T
0.0 0z 04 06 05 1.0
1-Dé dic hiéu

Biéu dd 3.12. Gia tri AUC cua xét nghiém giai trinh ty gen tir miu chiing
trong chan doan lao khang thuoc.
Nhin xét: Két qua & bang 3.16 cho thay do nhay (Se), do dic hiéu (Sp) cua

xét nghiém giai trinh tu gen tir mau chung khi so sanh vé&i xét nghiém khéang sinh
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d6 kiéu hinh cua cac thudc 1an luot 13: thude Isoniazid Se 100,0% va Sp 100%.
Rifampicin c6 Se 98,6% va Sp bang 0 do khong c6 chung nhay RIF. Ethambutol
co Se 97,2%, Sp 67,4%. Pyrazinamide c6 Se 78,4%, d§ Sp 96,8%. Streptomycin
co Se 95,2%, dd Sp 63,2%. Moxifloxacin c6 Se 37,5%, Sp 98,5%. Amikacin
(AMK) c6 Se 100%%, Sp 98,8%.

Gia tri AUC cho thay k¥ thuat giai trinh ty gen c6 ¥ nghia chan doan rat cao
v6i thude Isoniazid (1,000, Amikacin (0,986)); Cac thudc co gia tri AUC ¢ muc
kha cao la Ethambutol (0,851), Pyrazinamide (0,881), Streptomycin (0,796),
Moxifloxacin (0,694). Thubc c6 gia tri AUC ¢ mirc trung binh 1a Rifampicin
(0,549) .

3.3. Moi lién hé kiéu gen ciia cac chiing vi khuan lao phén lap tir bénh nhén
lao khang Rifampicin bing k§y thuit gidi trinh tu toan b hé gen.
3.3.1. Phan bo cac dong vi khuén lao theo cic nhém khang thudc kiéu hinh
Phan tich két qua khang thudc kiéu hinh va giai trinh tu gen ctia 82 méau cho
thay quan thé vi khuén lao trong nghién ctru thudc ba dong (lineage) s6 1, 2, 4 va
da s cac chung vi khuan lao khang thudc thudc dong 2 (bang 3.17 va biéu dd

3.12; 3.13).

Bang 3.17. Phin loai khang thudc kiéu hinh ciia M. tuberculosis theo dong vi khuan

) ] Dong M. tuberculosis .
Kiéu hinh khang thuoc Tong | Tylé

Dong1 | Dong2 | Dong 4
Khang don (DR-TB) 1 11 0 12 14.6%
Khang da thudc (MDR-TB) 3 47 7 57 | 69.5%
Tién siéu khang (Pre-XDR TB) 0 11 ) 13 15.9%
Esjégn 0 i fheo done (4.94%) (84?19%) (11.?)%) 82 100.0%
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i ) Dong M. tuberculosis
Kiéu hinh khang thuoc Tong | Tylé
Dong1 | Dong2 | Dong 4
Khang INH 4 67 7 78 | 95.1%
Khéang RIF 3 59 8 70 85.4%
Khang EMB 0 33 3 36 43.9%
Khang PZA 2 46 3 51 62.2%
Khang SM 1 58 4 63 76.8%
Khang MFX 0 14 2 16 19.5%
Khang AMK 0 2 0 2 2.4%
100.0%
Ll 154%
80.0%
60.0%
40.0%
20.0%
0.0% , : , X A e . 2z
Khang don thuoc Khang da thuoc Tien sieu khang Tong so
Dong 4 0.0% 12.3% 15.4% 9 (11.0%)
® Dong 2 91.7% 82.5% 84.6% 69 (84.1%)
®Dong 1 8.3% 5.3% 0.0% 4 (4,9%)
TONG 12 (14,6%) 57 (69,5%) 13 (15,9%) 82 (100%)

Biéu dd 3.13. Phin loai khang thudc kiéu hinh ciia M. tuberculosis theo dong vi khua
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°F Dong 4 mDong 2 mDong 1
Khing AMK

2
Khiang MFX N 14
4
e e ——
1
Khing PZA 3
ang [ — 46
2
< 3
KN M s 33
Khang RIF 8
P — 59
3
Khang INH 7

Khang INH —6’1
4

Khang Khang Khang Khang Khang Khang Khang

INH  RIF EMB  PZA SM  MFX AMK
Dong4 7 8 3 3 4 2 0
wDong2 67 59 33 46 58 14 2
mDong 1 4 3 0 2 1 0 0
TS 78 70 3 51 63 16 2

Biéu d6 3.14. M. tuberculosis khang don thudc theo dong vi khuin

Nhin xét: Két qua giai trinh ty gen cta 82 mau nghién ciru cho thiy da s6
cac mau thudc dong 2 chiém 84,1% (69/82), dong 4 chiém 11,0% (9/82) va dong
1 chiém it nhat 12 4,9% (4/82). Trong 69 miu dong 2 ¢6 15,9% (11/69) ching
khang don thudc; 68,1% (47/69) ching khang da thudc va 15,9% (11/69) ching
tién siéu khang thudc (bang 3.17 va biéu db 3.12).

Phén tich khang thudc kiéu hinh va dong vi khuan cho thdy s6 mau khang
don thudc (DR-TB) 1a 12/82 mau (14,6%) trong d6 11/12 mau (91,7%) thudc
dong 2. Khang thudc xay ra & tat ca cac miu thudc dong 2, tuy nhién cac mau

dong 1 khong khang EMB, MFX va AMK, mau dong 4 khong khang AMK (biéu
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d6 3.13). SO méu da khang thuéc (MDR-TB) 14 57/82 (69,5%) chiém ty 1¢ cao
trong quan thé va da s6 gip & cac miu dong 2 c6 47/57 (82,5%). Nghién ctru ¢o
13/82 mau (15,9%) 1a Tién siéu khang thudc (Pre-XDR TB) ¢6 trong d6 dong 2
c6 11/13 mau (84,6%) (biéu d6 3.13).

3.3.2. CAy phat sinh chiing loai ciia quan thé vi khuén lao khang thudc tai Ha
NoOi nam 2020 — 2022

Dit liéu trinh tu DNA c¢6 thé dugc str dung dé do khoang cach phat sinh gen
va tir d6 dinh luong mirc d6 da dang di truyén trong va gitta cac nhom chung. So
sanh typ phan tir ciia 82 miu nghién ctru cho thay cac mau dugc phén loai thanh
3 nhanh tuwong tng v&i ba dong (lineage). Nhanh dau tién 1a dong 1 (Indo-
Oceanic) gdm céac chung dong EAI (East Africa and Southeast Asia). Nhanh tiép
theo 1a dong 4 (Euro-American) gébm cac ching dong Haarlem, LAM, T va nhanh

cudi cung 14 dong 2 (East-Asian) gdbm cac ching dong Beijing (hinh 3.1).

Nhén xét: Két qua WGS cho phép phén loai cac chung hodc nhém chung
cu thé, lién quan dén khang thudc kiéu hinh. Quan thé nghién ctru phan chia theo
3 dong: dong 1 ¢6 4/82 chung (4,9%) trong d6 ¢6 3 ching da khang thudc va 1
chung khang don thudc. Dong 4 c¢6 9/82 chiing (11,0%) trong d6 c6 2 chiing tién
siéu khang thudc va 7 chung khang da thudc. Dong 2 c6 69/82 ching (84,1%)
trong d6 11 chiing tién siéu khang thudc, 47 chung khang da thudc va 11 ching
khang don thudc. Cac ching dong 2 c6 su da dang vé tinh khang thudc va kha

nang lay lan rong & khu vuc Pong A.
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Hinh 3.1. Cay phat sinh chiing loai ciia quan thé vi khuan lao khang thudc
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CHUONG IV: BAN LUAN
4.1. Pic diém dich t& ciia miu nghién ciru
4.1.1. Phan b tudi, giéi va tién sir bénh ciia miu nghién ciru
Phan b theo giéi

Trong nghién ctru cia ching toi, s6 lwong bénh nhan 12 nam chiém da s6
(78%), gan gap hon ba lan so voi nit (22%) (Biéu do 3.1). Ty 1¢ nay phu hop véi
hau hét nhiéu nghién ciru trong nudc va trén thé gisi da ghi nhan: S6 luong nam

mac bénh lao ludén cao hon so véi nir.

O trong nudc, Phan Thuong Pat (2008) nghién ctru trong thoi gian 3 nim
(2005-2008), 200 bénh nhan dugc chan doan lao phdi da khang thube, nam co
135 truong hop chiém 67,5%, nit c6 65 trudng hop chiém 32,5%. Ty 1 nam/nir
1a 2,08 (135/65) [9].

Céc tac gia Nguyén Thién Huong (2007) nghién ciru 2093 bénh nhan va
Nguyén Binh Hoa (2010) nghién ctru trén 105.000 ngudi dan (tir 15 tudi trd 1én)
tai cac vung dan cu ¢ thanh thi, nong thon, mién nui cta Viét Nam déu ghi nhan

ty 1€ xét nghiém Ziehl-Neelsen duong tinh & nam cao hon nit [72, 77].

Tac gia Nguyén Huy Dién (2010), nghién ciru tinh khang thubc cia MTB
phan 1ap dugc & 218 bénh nhan tran dich mang phéi (TDMP) do lao tai bénh vién
Lao va Bénh phoi Hai Phong. Trong s6 d6, nam chiém uu thé véi ty 18 81,7%.
Tinh riéng nhitng bénh nhan TDMP/HIV (+) thi ty 1¢ nam cling cao (84/96 trudong
hop, ty 16 87,5%) [10]. Nghién ctru trén nhitng bénh nhan lao phdi tai phat tai
bénh vién Phoi Trung wong va bénh vién 74 Trung wong, Nguyén Thu Ha (nim
2011 va 2012) da ghi nhan sy phan bd ty 1é bénh nhan nam lao phoi tai phat cao
gap tir 3 — 5 14n so voi bénh nhan nit [11]. Nguyén Thi Thu Thai (2012) nghién

ctru trén 103 bénh nhan lao phdi méi va lao phéi tai phat & Bénh vién Phdi Trung
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uvong cling ghi nhan bénh nhan nam chiém 76,7%, bénh nhan nit chiém 23,3%

[13, 15].

Trén thé gi6i, nhidu nghién ctru ciing ghi nhan ty 1& bénh nhan nam mac
bénh lao cao hon nir: nghién ctru & Ai Cap (2009) voi ty 1€ nam 1a 54,3%, niv
45,7%; & Uganda (2010) ty 1&¢ nam 1a 59,4%; & B6 Pao Nha (2005) 1a 73,8% va
6 Lao (2013)1a 57,3% [17, 68, 81, 182].

Theo bao cdo cia WHO vé kiém soat bénh lao toan cau (2023), két qua nhan
dugc tir bao céo cua 192 qudc gia trén thé gidi, bao phii gan 99% cac trudng hop
bénh lao trén thé gidi, bénh lao thudng gip 6 nam hon & nit. Tinh chung toan cau,
ty 1¢ nam: nit 1a 1,67. Nhung tinh riéng trong s nhiing qudc gia c6 ty 1& bénh lao

cao thi ty 18 nay thay d6i tir 0,7 & Afghanistan dén 2,9 & Viét Nam [186].

C6 su chénh 16ch vé ty 18 gidi gitta nam va nit nay, mot sb giai thich dwa ra:
vi nam gidi 1a try cot trong gia dinh, tham gia lao dong chinh, thuong ganh vac
cong viéc nang nhoc, chiu nhiéu ap luc trong cudc séng. Do thoi quen séng tu do,
nghién ruou, nghién thudc 14.. .khién cho strc dé khang yéu nén dé phat bénh lai
hon nit. Bén canh d6 con c6 mét so 1y do khac nhu sy bat binh dang nam nit trong
cac hoat dong xa hoi, vi thé cua phu nir chua dugc nang cao, y thuc vé ton gido
tin nguong lac hau trong nam khinh nit... da tao ra rao can trong vi¢c phat hién
bénh lao & nit. Ngoai ra c6 gia thuyét con cho rang ¢ vai tro cua ndi tiét gidi tinh
anh hudng t6i nguy co mic lao & nam va nir [11].

Phan b6 theo nhom tudi

Tat ca bénh nhan trong nghién ciru clia ching t6i déu 1a ngudi 1on tir 18 tudi
tré 1én. (biéu d6 3.2). Pa s6 bénh nhan dang ¢ trong do tudi lao dong tir 20 dén

59 tudi chiém ty 1€ cao (79%), nguoi cao tudi tudi (trén 60 tudi) chiém ty 1€ 21,0%
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Nhiéu nghién ctru trong nudc va thé gid1 thuc hién & muc trén 15 tudi [9, 11,17,

182].

Nghién ctru ciia Phan Thuong Dat (2008) trén bénh nhan lao phoi da khang
thudc, ltra tudi chiém ty 1¢ cao nhat 1a 25-34 tudi (32%), trudng hop nho tudi nhat
1a 15 tudi va I16n tudi nhat 1a 76 [9]. Tran Ngoc Biru (2009) nghién ctru sy két
hop giita kiéu gen Bac Kinh va vi khuan lao da khang thuéc (MDR-TB) tai viing
néng thon Viét Nam. Két qua cho thay, nhin chung thi nhém tudi 35-44 va 16n
hon hoic bang 65 tudi chiém uu thé. Nhung ty 18 kiéu gen Bac Kinh ting 1én theo

mure d6 giam cua tudi [42].

Téc gia Nguyén Huy Dién (2010), nghién ctru MTB phan 1ap dugc & 218
bénh nhan tran dich mang phéi do lao tai Hai Phong, nhom tudi co ty 1€ TDMP
do lao cao nhat 12 25-29 tudi va 1én hon hodc bang 50 tudi (ty 16 21,6%). Tuy
nhién nhom tudi 6 ty 18 HIV (+) cao nhét 1a 25-29 tudi (27/96 truong hop, ty 16
28,1 %). Trong khi d6 nhom tudi co ty 16 HIV (-) cao nhét 1a >= 50 tudi (43/122
truong hop, ty 18 35,2 %) [10]. Tac gia Nguyén Thi Thu Thai (2012) nghién ciru
103 bénh nhén lao phdi méi va lao phdi tai phat & Bénh vién Phoi Trung wong thi
11,6% & d6 tudi trén 60 tudi, s con lai (88,4%) déu & trong do tudi lao dong

[15].

Du it nghién ctru dé cap dén, nhung phu nit va tré em la nhitng ngudi dic
biét c6 nguy co tir vong cao do bénh lao. Hang nim, s6 phu nit tr vong do bénh
lao con cao hon s luong tir vong do sinh san. Nam 2008, udc tinh khoang 3,6
tri¢u phu nit dugc chan doan nhiém lao, véi sb luong cao nhat nim trong do tudi

sinh san - ciing 1a nhom tudi o ty 18 nhiém HIV cao nhét [14, 47].

Theo bao cao cia WHO (2023), két qua ghi nhan duogc tr bdo cao cua 192

qudc gia trén thé gidi, bao phu gan 99% céc trudng hop bénh lao toan cau, thi &
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chau A, c6 su gia ting khong ngung trong ty 1¢ do tudi mac bénh lao. Mirc do
nhiém lao & cac nhém tudi tré hon c6 giam va ganh niang bénh lao lai chuyén qua
nhom tudi 16n hon. Ty 18 tré em < 15 tudi mac lao chiém 12% trong nam 2022

[186].

Trong khi bénh lao & ngudi 16n dé nhan biét hon, do cac triéu chiing dién
hinh (nhu hinh anh trén phim X quang va két qua xét nghiém soi dom truc tiép
duong tinh), bénh lao & tré em kho chan doan hon vi hinh anh trén phim X quang
thuong khong dién hinh va tré em kho khac dom dé 14y mau. Bénh lao & tré em
thuong gip thé lao ngoai phoi, nhat 1a tré em duéi 3 tudi. Viée st dung ky thuat
Ziehl-Neelsen dé phat hién bénh lao ¢ tré em thuong c6 két qua thap (10% -15%)
vi kho 1y mau dom & Itra tudi tré em, va sb lugng vi khuan trong bénh pham
thuong thap. Doi khi phai 1iy dich hit tir da day dé xét nghiém trong nhiing truong
hop kho 1dy mau dom & tré em [72, 102, 129].

Phan bd theo cac yéu to khac

Trong nghién ctru cta chiing toi, ¢ 45% nguoi bénh lao khang thube c6 tién
str bénh méc kém, 7% c6 tiép xuc voi ngudi bénh lao, 43% co tién sir diéu tri lao
va da s6 bénh nhan méc bénh lao phdi (98%), lao khang thudc nguy co lay nhiém
ra cOng dong rat cao (biéu d6 3.3). Két qua cua chung tdi ciing twong ty mot sb

nghién ctru khac nhu cua Miguel Viveiros (2005), Yang Song (2011) [182, 199].

Trong nhiéu nghién ctu vé bénh lao, ty 1¢ bénh nhan lao moi kha cao nhu
nghién ctru ctua Tran Ngoc Btru (2009) ty 1& bénh nhan lao méi 1a 90,2% so véi
bénh nhan lao di diéu tri 9,8% [42], cia Abdelaal Amina (2009), thuc hién tai Ai
Cap (lao moi: 68,6%; lao cii: 31,4%) [17], cua Vibol Iem (2013) tai Lao (lao
moi: 85,1%; lao cti: 14,9%) [81].
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S6 lugng bénh nhan dong nhiém lao/HIV trong nghién ctru khong nhiéu (chi
¢6 2/100 truong hop, ty 18 2%). Van dé xét nghiém dé phat hién dong nhiém
lao/HIV rét can dugc quan tam. DPdi v6i bénh nhan nhiém HIV, xét nghiém dom
hodac cac loai bénh phém khac dé chan doan bénh lao thuong dé thuc hién hon.
Trong khi do, viéc thuc hién xét nghi¢ém HIV cho tat ca nhirng bénh nhan méc
bénh lao lai kho thyc hién hon. Trong nghién clru da trung tam tai Lao ctua Vibol

Iem (2013), chi c6 5/87 bénh nhan lao dugc thu HIV [81].

Céc yéu t va bénh ddng nhiém lam ting nguy co mac lao va lao khang thubc
nhu: suy dinh dudng, nhiém HIV, str dung rugu, hut thube (dac bi¢t & nam gidi)
va bénh tiéu dudng. S6 bénh nhan lao c6 lién quan dén 5 yéu t6 nguy co duogc
WHO téng két trong bdo cao nam 2023 1a 2,3 tri¢u nguoi suy dinh dudng, 0,89
nguoi co HIV, 0,73 triéu nguoi nghién rugu, 0,70 triéu ngudi hut thudc 1a va 0,37
triéu nguoi méac bénh tiéu dudng. Trong bdi canh dai dich COVID-19 va hau qua
ctia nd, ciing nhu chién tranh & Ukraine, dang dién ra xung dot & cac noi khac trén
thé gi6i va nhiing thach thirc toan cau vé an ninh ning lugng va lwong thyc, can
thiét c6 nhitng hanh dong da nganh dé giai quyét nhimg van dé nay va cac yéu to

quyét dinh bénh lao khac [186].

Nghién ctru ctia chung t6i thu thap 100 mau ddm nhudém Ziehl-Neelsen duong
tinh, phan 16n 1a két qua tir 1+ dén 3+ chiém ty 1& 77,0%, con lai 23% 1a soi duong
tinh véi s6 lugng AFB it, két qua Xpert MTB/RIF duong tinh khang RIF 1a 98%,
nudi cdy duong tinh MTB 1 95% va sd miu cdy duong tinh c6 dy du két qua

khang sinh d6 kiéu hinh va kiéu gen la 82 mau (bang 3.1).

Helb Danica (2010) nghién ciru trén 107 mau dom cta bénh nhan lao tai Viét
Nam phat hién 82 miu nuéi cdy lao dwong tinh MTB va 64 mau dom ctia bénh
nhan lao tai Uganda c¢6 54 miu nudi cdy duong tinh MTB. Trong s6 cic mau

nhudm Ziehl-Neelsen duong tinh ctia Viét Nam, két qua phan 16n 1a 1+ va 2+
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chiém 65%. V&i cac mau tir Uganda, 78,1% c6 két qua nhudom 3+, chi c6 3,1%
két qua duong tinh 1+. Diém khac biét 1a tit ca bénh nhan tai Uganda da dung
thudc khang lao trudc do [68].

Naga Suresh (2007) khi thuc hién khang sinh d6 ctia 56 ching MTB véi 4
loai khang sinh RIF, INH, SM va EMB va giai trinh tu gen rpoB tim djt bién
khang thudc, di dé cap dén su lién quan giira két qua nhudém Ziehl-Neelsen va
khuéch dai gen rpoB. Véi nhitng miu c6 két qua nhudm 2+ va 3+, két qua khuéch
dai ADN 14 98%. V&i miu két qua 1+, ty 18 nay 12 93% va véi nhitng mau két qua
tir 1 —9 AFB/ 100 vi trudng thi ty 1¢ khuéch dai ADN chi 1a 62,5% [171].

Khadka JB (2013) nghién ctru phat hién séom MDR-TB bang phuong phap
phén tir va phuong phap cb dién. Trong s6 56 mau dom c6 két qua Ziehl-Neelsen

duong tinh, c6 94,6% (53/56 miu) c6 két qua Ziehl-Neelsen tir 2+ dén 3+ [95].

Nhuom Ziehl-Neelsen van 1a phuong phép duoc sir dung rong ri dé phat hién
bénh lao. Tuy nhién, trong khi ty 1& phat hién toan cau hién nay cua k§y thuat Ziehl-
Neelsen 1a 60% thi & bénh nhan nhiém HIV, ty 1& nay con thap hon (20- 40%).

Céc bénh nhan bi ton thuong mién dich thudng co sd luong truc khuén lao thap
hon, tir d6 dé dang bi bo sot vi ngudng phat hién cua k¥ thuat Ziehl-Neelsen
khoang 104 vi khuan/ml bénh pham. Nhitng bénh nhan déng nhiém lao/HIV
thuong co két qua nhudém soi dom am tinh, va/hoac bénh lao ngoai phéi, va vi
khuan lao khang thudc 13 nhimng yéu t6 anh hudng nhiéu dén két qua nhudm soi

phat hién vi khuan lao.

Ngoai ra, cic bénh nhan HIV thudng nhiém Mycobacterium khong phai lao
(nontuberculous mycobacteria - NTM), do d6 dé dua dén cac két qua duong tinh
gia khi str dung ky thudt Ziehl-Neelsen. Thém vao do, trén 30% bénh nhan khong

thé léy duoc mau dom (nhét l1a ¢ tré¢ em). Vi vay, mac du k¥ thuat Ziehl-Neelsen
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dugc xem la phuong tién chan doan nhanh, thich hop (trong diéu kién han ché),
van khong nén chi can cit vao k¥ thuat nay dé loai bé kha nang mac bénh lao.
Nhiing cai tién gan day duoc dua ra nham ting d6 nhay cua k¥ thuat nhu xét
nghiém dom truc tiép nhudm huynh quang Auramine va kinh hién vi dén LED
(light-emitting diode microscopy). Trong nhiéu nghién ciru gan day, viéc chan
doan lao bén canh xét nghiém soi kinh truc tiép con co cac xét nghi¢m sinh hoc
phan tr nhu Xpert MTB/RIF, Truenat MTB/RIF dé chan do4n bénh lao khang
RIF [10, 47, 185, 188].

4.1.2. Pic diém khang thudc kiéu hinh ciia miu nghién ciru

Theo bang 3.2, ty 18 dé khang thudc khang sinh cta cac chung vi khuan lao
chung t6i phan 1ap dugc phan theo 3 loai. Khang don thudc chiém ty 16 14,6%
(12/82 chung), khang da thudc 1a 69,5% (57/82 chiing) va tién siéu khang thude
13 15,9% (13/82 chiing).

Ty 1& ndy cao hon so v&i nhiéu nghién ctru khéc trong nuée do d6i tuong thu
nhan cia ching t6i 1a bénh nhan lao khang RIF tai Ha Noi. Nghién ciru ctia Tran
Ngoc Btru (2009) véi cac vi khuan lao phan lap tai ving nong thon Viét Nam, ty
1é MTB khang v6i mot thude khang lao bat ky 1a 33% (577/1744 chung) [42].
Nguyén Thi Mai Huyén (2010) ghi nhan ty 1 lao khang thubc 1a 53,1% [79].

Trén thé gidi, ty 1& khang thude néi chung c6 khac nhau. O cac nude Tay
Au, mic d6 khang thudc cua vi khuan lao thudng thap. Nhu nghién ctu cua
Miguel Viveiros (2005) vé mirc d6 khang thudc ctia 342 chung MTB tir bénh nhan
& ving Greater Lisbon (B6 Pao Nha). Két qua dé khang véi mot loai thude bat
ky 1a 24% (82/342 chung) [182]. Sau d6 Perdigao J. (2010) da nghién ctru trén
3025 ching MTB phan 1ap dugc trong vong 6 nim & Bd Pao Nha, ty 1& vi khuan
lao khang it nhat 1 thudc khang lao 1a 22,3% dén 26% [147].
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O chau A, ty 1¢ khang thubc cao hon. Jun-ichiro Sekiguchi (2007) nghién
ctru cac chiing vi khuédn lao phén lap tai Nhat Ban (105 chung) va Ba Lan (33
chung). Trong 138 chiing, c6 55 chung (39,9%) khang véi it nhat mot loai khang
sinh [156]. Guo Jian-Hua (2008) thyc hién khang sinh d6 cua 191 chung MTB
phan 14p tai tinh Sichuan, Trung Qudc. Két qua c6 39,8% ching khang véi it nhat
mot loai thude khang lao [64].

Su d& khang cia MTB véi cac thude khang lao thuong 1 do dot bién ngau
nhién cac gen cua vi khuan va té€ hon nira, 1a “su khuéch dai mot hi¢n tuong tu
nhién do con nguoi tao ra” (man-made amplification of the natural phenomenon).
Céc dot bién thuong xay ra voi mot tin sudt twong dbi thap,10 © dén 10 8 s6 lan
sao chép ciia vi khuan lao. Cac dot bién diém (point mutations) riéng 1¢ thuong
lién quan dén khang thube don doc va sy tich tu lién tuc cua nhirng dot bién nay

trén nhiéu gen khac nhau thuong lién quan dén lao da khang (MDR-TB) [92, 110]

Vi cac chung lao cua ching t61, ty 1€ khang INH 1a 95,1% (78/82 chung),
cao hon ty 1¢ khang RIF (85,4%, 70/82 chiing). Vi EMB, ty 1é khang 13 43,9%
(36/82 chung), khang PZA chiém ty 1& 62,2% (51/82 ching), khang SM chiém ty
16 76.8% (63/82 ching), khang voi MFX 1a 16/82 chung (19.5%), va chi c6 2/82
chung khang AMK (2.4%) (Biéu d6 3.4).

Két qua khang thudc INH va STM ciia chung t6i cao hon nhiéu so véi voi
két qua ctia Nguyén Thién Huong vao nam 2006 véi ty 1¢ khang INH 1a 17,3%
(154/888 chung), khang STM 1a 19,5% (173/888 chung) [77].

So v&i két qua ctia Nguyén Thi Thu Thai (2012) nghién ciru trén 103 bénh
nhan lao phéi (trong d6 c¢6 53 lao phdi tai phat) & Bénh vién Phoi Trung wong cho
thiy ty 16 khang Streptomycin 1& cao nhat (94,3%), tiép dén 1a Isoniazid (68,2%),
Rifampicin (62,5%) va Ethambutol (38,6%) [15].
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Trong khi d6 & chau Phi, nghién ctru & Ai Cap cua Abdelaal Amina (2009),
ty 1¢ khang RIF, EMB thap hon két qua cua chung ti (1an luot 1 15% va 14,4%).
Pong thoi, ty 1¢ khang INH va SM ciing thap hon cua chung toi (1an luot 13 17%
va 11,8%) [16]. Marinus Barnard [34](2008), nghién ctru & bénh nhan lao tai Nam
Phi, két qua c6 122 chung khang INH (26,6%), 97 chung khang RIF (21,2%) va
EMB (28,6%) .

O mot sd qudc gia chiu A, ty 18 khang thudc thudng tir 15-30%. Jun-ichiro
Sekiguchi (2007) nghién ciru cac chung vi khuan lao phan 1ap tai Nhat Ban (105
chung) va Ba Lan (33 ching). Két qua khang INH (27,5%), khang STM (21,7%),
khang véi RIF (20,3%), va khang EMB (13%) [156]. Tai An D6, nghién ctru ciia
Naga Suresh (2007) c6 25% khang INH, 14,3% khang v&i RIF [171]. Dac biét,
tai Trung Qudc va Nepal, c6 nhiing chung MTB dé khang rat cao cac thudc khang
lao. Guo Jian-Hua (2008) vé1 191 chung MTB phan 14p tai tinh Sichuan, Trung
Quéc, c6 78,9% chung khang véi RIF, 65,8% khang INH, va 60,5% khang EMB
[64]. Poudel Ajay (2012) thuc hién khang sinh do ctia 158 ching MTB phan lap
o Nepal, ghi nhan ty 1€ khang INH 1a 71,5% (113/158 chung) va khang RIF 1a
69% (109/158 chung) [148].

Ty 16 lao khang thudc tuy thudc vao ty 1& dot bién khang thude (khang thude
mac phai) va ty 18 lan truyén cac ching lao khang thubc (khang thudc tién phat)
[43, 123]. Pbi v&i Mycobacterium tuberculosis, sy khang thuéc mac phai xay ra
thong qua dot bién nhiém sic thé. Vi nhitng bénh nhan lao méi, mot trong nhirng
diéu kién dé xuat hién tuong dot bién trong gen khang lai thudc khang lao 1a s6
lugng vi khuén. S6 lugng vi khuén lao sinh san dén mot sd luong nhét dinh s& ¢
mdt s vi khuan dot bién khang lai thube chéng lao (vi du tai 6 ton thuong lao &

phéi khi s6 lwong vi khuan lao dén 10 -7 vi khuén s& ¢6 1 vi khuan khang lai
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Rifampicin). Nhu vay chan doan sém thi ton thuong con nhd, sé luong vi khuan

chua nhiéu dén mirc gy dot bién khang thudc [43].

Mot sb yéu té duge cho 1a lién quan dén su gia tang ty 1é bénh lao khang
thude trén toan cau, d6 1a sy khong tuan thu diéu tri ctia bénh nhan, su thay doi
duoc dong hoc va chat lugng thude khong dat yéu cau (ké ca thube gia). Khong
phdi hop cac thude diéu tri lao (diéu tri don 1¢), lidu lwong thude khong du, dung
thudc khang lao khong tuan tha theo phac d6, udng thudc khong déu dan, khong
dung gio, bénh nhén ty bo diéu tri, diéu tri khong du thoi gian quy dinh... déu dé
dan dén sy khang thudc cta vi khuan lao. Ngoai ra, dong nhiém lao/HIV ciing 1a

yéu t6 gop phan trong viéc gia ting vi khuan lao khang thudc [58].

Trong nghién ctru cia chung t6i1, viéc phan loai bénh nhan lao méi (new TB
case) va phan loai khang thudc dugc cin cr theo dinh nghia cia WHO nam 2021
va Chuong trinh Chdng lao qudc gia nim 2023 [3, 135]. Trong d6, nhitng bénh
nhan duoc ghi nhan lao méi 13 nhitng ngudi chua bao gid dugc diéu tri bang cac

thube khang lao, hoac da diéu tri nhung thoi gian dudi 4 tuan.

Ty 1& dé khang chung ctia chiing t6i cao hon so v&i nhiéu nghién ctru khac
tai Viét Nam, c6 thé do sb luong bénh nhan co tién st diéu tri lao trén 1 thang la
43 nguoi trong sé 100 bénh nhan nghién cru. Pong thoi ching t6i lya chon ngay
tir ban dau 14 bénh nhan c6 két qua xét nghiém Xpert MTB/RIF duong tinh khang
RIF nén ty 1¢ khang INH va RIF kh4 cao.

4.2. X4c dinh cac gen va vi tri dot bién gen lién quan dén tinh khang thudc
ciia vi khuan lao phén lap tir miu nghién ctru
4..2.1. Gen va cac dot bién gen lién quan dén khang thudc lao hang méjt

(Isoniazid, Rifampicin, Ethambutol, Pyrazinamide, Streptomycin).
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GAC435TAC Dagsy

hsp65-based identification best match
Mycobacterium tuberculosis complex

Spoligotype
HOOOODO0CCOCECO0000000. ARECOOETn0

NA - SIT Undescribed

SNP-based phylogenetic lineage
Lineaga 1,7 (. tubsrcutosis), 5,8 (M.africanum), animal linaages or M.canetti

Hinh 4.1 Ciu tric hé gen ciia chiing M. tuberculosis H37TRv
*Nguon: Jean Claude et al, 2020 Nature Communications 11(1):2917

Nam 1998, Cole va cong su [54] da cong bd trinh tu gen cua M.tuberculosis
bao gdm hon 4 triéu nucleotit va khoang 4000 gen voi nhiéu chtrc nang da dang.
D3 c6 nhiéu nghién ctru phan tich tac dung ctia cac gen cau tric va cac dot bién

trén cac doan gen lién quan dén tinh khang thudc cua vi khuén lao (hinh 4.1).

Gen va vi tri dot bién lién quan khang thudc Isoniazid

Nghién ciru ndy st dung thu vién cip nhat cia WHO nam 2023 dé phan tich
Céc vi tri dot bién duoc phan loai theo 5 murc do dé dua ra két luan khang thue
kiéu gen khi so sanh v&i két qua khang thudc kiéu hinh [187].
Isoniazid (INH) 1a thudc chong lao dong hang mot duge st dung rong rii

nhit, day 1a thudc co ban thiét yéu trong diéu tri lao va cac trudng hop nhiém lao
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tiém an. Viéc gia ting gan ddy cua cac truong hop bénh lao khang INH va khang
da thudc dang lam mat di cac uu diém cua thudc nay trong diéu tri lao. Isoniazid
1a mot tién chat can dugc hoat hoa boi enzyme catalase-peroxidase ma hoa boi
gen katG [69]. Co s¢ phan tir cia tinh khang vé1 isoniazid kha phuece tap va gay ra
boi da dang dot bién trong 3 gen khac nhau cta M. tuberculosis: katG, inhA,
fabG1. Trong d6 co ché chii yéu gay ra dé khang voi INH 1a cac dot bién trén gen
katG [204].

Nghién ctru ciia chung t61 ¢6 78/82 (95,1%) chung khang INH, 70/82
(85,4%) ching khang RIF, trong d6 c6 68/70 (97%) chung déu 1a cac ching
MDR-TB (khang ddong thoi RIF va INH). Piéu nay phu hop véi rat nhiéu nghién
ctru trong nude va thé gidi da ghi nhan rang khang RIF/nhay INH thuong rat hiém
gip [15, 44, 147]. Trong nghién ciru ndy, dot bién gen & cac mau c6 kiéu hinh
khang INH xay ra ¢ ca 3 gen véi cc tan sudt va ty 1¢ dot bién khac nhau (bang
3.3). Giai trinh ty cta 78 ching khang thudc kiéu hinh INH, phat hién 92 vj tri
dot bién trén cac gen katG, fabG1 va inhA déu lién quan dén khang thube & cac
murc d6 1, 2 va 3. Cac dot bién nay c6 biéu hién kiéu hinh khang INH, trong do
14 mau c6 hon 1 vi tri dot bién trén ca 3 gen. Hau hét dot bién tai gen katG déu
xay ra & codon 315, dot bién lam thay d6i axit amin Serine thanh Threonine chiém
ty 16 cao nhat 1a 75,0% va c6 lién quan dén khang thubc - mirc do 1. Bén canh do,
d6t bién tai codon 315 lam thay d6i axit amin Serine thanh Glycine chiém ty 1¢
3,3 % va co lién quan dén khang thudc — muc d6 3. Tiép theo 1a cac dot bién trén
gen fabG1 va inhA, trong do6 c6 céac vi tri dot bién thay thé hay mét doan, dot bién
d6ng nghia tai codon 6 axit amin Isoleucine thanh Isoleucine véi bd ba ma hoa
AUU -> AUC chiém 2,2%. Dot bién tai codon 194 axit amin Isoleucine thanh
Threonine chiém 1,1%, Dot bién tai codon 94 axit amin Serine thanh Alanin

chiém 2,2% va codon 194 axit amin Isoleucine thanh Threonine chiém ty 1€ 1,1%
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Két qua nay ciing twong tu nhu nghién ctru ciia Hillemann nam 2005 tai
Ptic v6i 91/103 ching (88,4%) phat hién dot bién trén gen katG [71]; nghién ctru
ctia Moaddab tai Iran ndm 2011 véi 19/25 ching (76%) phat hién dot bién trén
gen katG [120]; tai Pakistan nam 2013, 30/30 chiing nhay cam INH khong phat
hién dugc dot bién va 19/24 (79%) ching khang INH c6 xuét hién dot bién trén
gen katG [97].

So véi két qua nghién ctru trong nude, két qua nghién ctru cua ching t6i
cling hoan toan phu hop vé ty 1& dot bién trén gen katG & cac ching khang INH
[44]. Nhu vay dot bién trén gen katG c6 lién quan dén tinh khang INH & cac ching
vi khuén lao. O 72 chung vi khuan lao khang INH xuat hién dot bién trén gen
katG tai codon Ser315Thr (69 chung — 75%), va Ser315Gly (3 chung — 3,3%),
trong d6 c6 9 chung khang don véi INH, 63 chung khang da thudc. Két qua nay
cting cd gia thuyét co su lién quan gitra dot bién trén gen katG véi sy phat trién

dé khang INH ¢ cac chung vi khuan lao.

Theo nhiéu nghién ctru khac nhau, dot bién trén gen katG xay ra & khoang
50-95% s6 chung khang INH. Dot bién trén gen ndy ciling chinh 13 co ché dé
khang chinh dbi v6i INH & vi khuan lao [86, 97]. Mic du c6 su da dang vé dot
bién trén gen katG & cac ching khang INH nhung d6t bién & vi tri codon 315 van
pho bién nhat. Ty 1¢ dot bién tai codon 315 khac nhau ¢ khu vuc dia 1y khac nhau
va chiém ty 1é cao trong khu vuc ¢6 ty 16 mic bénh lao cao [151, 164]. Dot bién
& codon nay dugc tim thiy ¢ 92,3% sb ching khang isoniazid phan 1ap ¢ Ai Cép
[16], 86-98,4% sb chung phan 13p & Kazakhstan, Lithuania va Latvia [29, 101,
174], 70% & Nam Phi [62], 75,3% & Braxin [164], khoang 62-65% & Trung Qubc,
Myanmar, Thai Lan, Australia va Kuwait [20, 94, 103, 177, 208] khoang 56% &
Han Qudc [50, 164] va 37,8% ¢ Italia [153]. Mot ty 1é trong d6i thap dot bién &
codon 315 da dugc ghi nhan ¢ Nhat Ban [18] va Uruguay [179].
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Mot sb nghién ctru xac dinh dac diém phan tr trén cac gen chiu trach nhiém
khang INH & vi khuén lao tai Viét Nam. Nghién ctru cua Caw va cong su tai Bénh
vién Pham Ngoc Thach cho thiy c6 77 trong sé 100 ching (77%) vi khuén lao
khang INH c6 dot bién ¢ codon 315 voi 4 kiéu thay thé nucleotide. Trong do,
71/77 chung lao khang INH c6 kiéu thay thé nucleotide thuong gip nhat AGC —
ACC [45]. Nghién ctru cia Nguyén Vin Duy tai Ha N@i trén 76 ching lao khang
INH, ty 1¢ dot bién & codon 315 13 77,6%, trong do cling chiém da s 1a kiéu thay
thé AGC — ACC . Nghién ciru ciia Nguyén Thi Thu Thai tai Ha Noi [15] cho
thay dot bién ¢ codon 315 trong gen katG & 41/59 (69,5%) chung khang INH.
Trong d6 c6 dén 35/41 ching 1a khang da thudc. Nhu vay két qua cua chung toi
cling ndm trong ty 1& phan bd chung cua dot bién gen karG codon Ser315Thr &
cac ving c6 ty 18 luu hanh bénh lao cao trén thé gidi cling nhu trong cic nghién
ctru tai Viét Nam trude day. Dé giai thich cho sy phd bién cua dot bién 315katG,
cac tac gia cho rang dot bién nay 1am cho hoat dong cta catalase-peroxidase du
dé lam giam kha ning chuyén hoa isoniazid. Do d6, su thay thé axit amin & vi tri
315 xuat hién dé can bang giita sy can thiét phai duy tri hoat dong catalase-
peroxidase nham giai doc gdc tu do chéng lai vi khuan, va lam giam su bién doi
tir dang tién chat sang dang hoat dong ctia INH, mot qua trinh ma thong thuong
s& giét chét vi khuan [151].

Khi xem xét cac kiéu dot bién & codon 315 trén gen katG & cac nghién ctru
khac thi 80% cac chung ¢ Belarus c6 dot bién & vi tri 315 13 kiéu dot bién thay
thé AGC —ACC (Ser — Thr) [39], & Lithuania 13 83,9% [29]. O Balan 90% dot
bién & codon 315 v&i 5 kiéu dot bién (ACC, ACT, ACA, AAC, ATC) [154]. Kiéu
d6t bién chiém wu thé trén gen katG & cac chung vi khuéan lao khang INH 1a dot
bién thay thé Ser315Thr (AGC — ACC, Serine — Threonine), c6 mat & khoang
30-90% sb ching khang INH va c6 lién quan dén khang INH ¢ mutc d6 cao
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(MIC>4pg/ml) [164, 176, 178, 203, 205]. Nhiéu nghién ctru cho thay ty 1& dot
bién Ser315Thr trén gen katG & cac chung lao khang INH (dic biét 1a khang da
thudc) trén thé gidi rat thay doi tiy thudc vao ting vi tri dia Iy trén thé gidi; thap
trong khu vuc c6 ty 1¢ mac bénh lao thap [105, 153, 179] va cao trong khu vuc c6
ty 16 mac bénh lao cao [101, 121]. M6t s6 noi nhu Singapore [105] va Italia [153]
co ty I¢ hién méc bénh lao trung binh va thép, dot bién Ser315Thr 13 22,5% va
37,8%. Nguoc lai dot bién Ser315Thr chiém 90,3% trong $6 chung khéang
1soniazid & Kazakhstan [101], Pakistan 1a 79% [96], & Ba Lan 1a 69% [87], &
Myanmar la 57,3% [177], Théai Lan 1a 62,1% [94], & Khu vuc trung Pong 1a 60%
[20], Braxin 1a 55,7% [164]. Trong nghién ctru cta céc tac gia trong nudc nhu
nghién ciru ciia Caw va cong su trén cac chiing vi khuan lao phan 1ap tai bénh
vién Pham Ngoc Thach (TP H6 Chi Minh), chi phat hién mét loai va ty 18 dot bién
Ser315Thr 1a 71% trong sd cac chiing lao khang Isoniazid [45].

Nghién ctru cia Nguyén Thi Thu Thai va cong sy nim 2014 [15] duoc
thuc hién nham phét hién dot bién trén gen katG & 59 chung vi khuan lao khang
isoniazid (INH) va 10 chung nhay cam voi thue chéng lao. K thuat giai trinh ty
duoc str dung dé xac dinh dot bién trén ving 684bp c6 chira codon 315 gen katG
ctia vi khuan lao. Két qua cho thay dot bién trén gen katG khong tim thy & cac
chung nhay cam thudc, trong khi d6 81,4% chung khang INH phat hién thay c6
dot bién trén gen katG. Vi tri dot bién thuong gip nhit 1a codon 315 (69,5% -
41/59 chung), véi duy nhat 1 kiéu dot bién thay thé Ser315Thr (AGC — ACC,
Serin — Threonin). Tan sudt xuat hién dot bién Ser315Thr trén gen katG & cac

chang vi khuan lao khang da thudc cao hon so véi cac chung khang don v6i INH

Da s0 cac nghién ctru trong va ngoai nudc dé cap dén dot bién thay thé

Ser315Thr (AGC — ACC, Serine — Threonine). Nghién ctru cua chiing to1 phat
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hién thém mét vi tri dot bién trén gen katG thay thé Ser31 5Gly (AGC — GGC,
Serine — Glycine). Pay la dot bién da duoc ghi nhan trong tai liéu cia WHO cap
nhat ndm 2023 [187], c6 lién quan dén khang thudc & muc d6 3. Trong quan thé
nghién ciru ny, tan suat dot bién Ser315Gly 1a 3,3% va c6 biéu hién kiéu hinh

khang thubc INH.

Ngoai dot bién chiém wu thé & codon 315 trén gen katG, trong nghién ciru
ctia chiing t6i, con c6 vi tri dot bién khac di dugc phat hién ¢ ching vi khuén lao
khang INH. Trong 78 chung khang INH, s6 chung phat hién dot bién trén gen
katG 13 72 ching. C6 6/78 (7,7%) chung khong phat hién thiy dot bién trén ving
gen katG, nhung déu c6 kiéu hinh khang INH. Trong 6 chung niy déu xuét hién
dot bién tai gen fabG1 voi tan suat dot bién tai 7 vi tri khac nhau (16,3%) va dot
bién tai gen inhA voi tan suat dot bién tai 3 vi tri 1a 5,4% (bang 3.3). Két qua
nghién ctru ndy cta chung toi ciing twong tu nhu két qua nghién ctru cia Amina
Abdelaal [17] tai A1 Cap (92,3% chung khang INH c6 xudt hién dot bién va 7,7%
s6 chung khong c6 dot bién tai gen katG), cua Siqueira [163] tai Braxin (92,8%
chung khang isoniazid c6 xuat hién dot bién va 7,2% s ching khong xuat hién
dot bién gen katG), ciia Jagielski [86] tai Ba Lan (93% chung khang isoniazid ¢
xuat hién dot bién va 7% sd chung khong xuit hién dot bién), cia Khan tai
Pakistan ty 1¢ twong tng 13 79% va 21% [97]. C6 thé cac dot bién dan dén khang
INH con xay ra bén ngoai vung gen katG hoac xay ra trén cac gen co lién quan

khang INH khac nhu gen inhA, fabGl.

Céc dot bién gen & cac chung vi khuan lao khang INH dugc biét dén 1a cac
dot bién lién quan dén khang thudc & mtrc d6 1,2 va 3. Bén canh do, con ¢ cac
chang vi khuan lao khong khang thudc INH nhung khi giai trinh tw gen phat hién
d6t bién tai cac gen khang thudc nhu katG & céc vi tri khac nhau. Nghién ctru nay

chung t6i phat hién 4/82 chung khong khang thudc INH trong dé c6 3 chung xuét
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hién dot bién tai gen katG vi tri codon 463, dot bién lam thay ddi axit amin
Arginine thanh Leucine va lién quan dén khang thubc & mirc d6 5 (bang 3.4). Dot
bién nay dugc nhan biét trong nghién ctru nhung khong biéu hién kiéu hinh khang

thuoc.

Céc nghién ciru clia cac tac gia da chimg minh rang phan 16n cac chiing
khang INH vo1 dot bién 315katG gilr lai hoat dong catalase [151, 152]. Su thiéu
kha ning chuyén héa INH 14 do d6t bién Ser315Thr lam thay ddi cu triac hoa hoc
ctia protein nén lam giam ai luc véi thude [207]. Dot bién & gen katG véi tan s6
cao gip 100 so v&i dot bién trén gen rpoB va duoc coi 1a bude dau tién trong qua
trinh tién hoa dé dan toi khang da thude [75, 173] dong thoi ciing tao ra nhiéu kha
ning hon xuét hién cac dot bién thu dugc & cac gen khac. Su két hop khang INH
va duy tri doc luc co thé 1am cho mot vai chung khang INH, dic biét 1a cac chung
mang dot bién Ser315Thr & gen katG, bi khang thudc bod sung mac phai va tre
thanh khang da thube [75].

. Gen va vi tri dot bién lién quan khang thudc Rifampicin

Tinh hinh bénh lao dang ngay mot dang lo ngai hon béi su gia tang cua céac
chung lao khang thudc, dic biét 1a lao khang da thuéc (MDR-TB). Viéc diéu tri
MDR-TB thudng kho khin hon, lién quan dén ty 16 mac va ty 18 chét cao, kéo dai
thoi gian diéu tri va 1am ting nguy co lan truyén cac chiing khang thudc trong
cong dong [143, 197]. Theo bao cao ciia WHO vé vi khuan lao khang thudc 2023
[186], udc tinh trén toan cau c6 410.000 ngudi mic lao khang da thudc hoic lao
khang RIF (MDR/RR-TB) trong niam 2022. Sy dé khang Rifampicin (RIF) 1a mot
diéu quan trong can quan tim dé chan doan MDR/RR-TB.

Co ché tac dung ctia RIF 13 ngin can qué trinh phién ma bang cach gin 1én

ARN polymerase. Enzym nay c6 4 tiéu don vi khac nhau (o va céc tiéu don vi B,
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B’, ®). Céc tiéu don vi nay duoc ma hoa bai cac gen rpoA, rpoB, rpoC va rpoD.
RIF gén 1én tiéu don vi o ciia ARN polymerase, trc ché qua trinh phién ma va

bang cach nay RIF giét chét vi khuan.

Trong nghién ctru in vitro cho thay cac dot bién tu nhién c6 lién quan dén
khang thudc trong khi d6 ap luc chon loc ciia khang sinh dan dén su tich luy tang
cudng cac dot bién khang thude. Co ché phan tir cua tinh khang RIF ¢ vi khuan
lao da duoc xac dinh 1 cha yéu lién quan dén su phat sinh cac dot bién xay ra
trong vung”hot spot mutation” (vung 161 81bp) ctia gen rpoB. Su phat sinh céac
dot bién nay lam thay do6i cdu trac cia tiéu phan B dan dén RIF khong c6 kha ning
lién két voi enzym RNA polymerase va trc ché hoat dong ctia enzym nay trong

qué trinh phién ma [91, 205].

Phan tich tinh khang RIF ¢ cac chung vi khuan lao trong nghién ctru nay,
chung t61 thu dugc 70/82 (85,4%) chung khang RIF, giai trinh tu hé gen cac chung
nay phat hién cac dot bién & gen rpoB lién quan dén khang thuc RIF. Trong do
4 mau c6 hon 1 vi tri dot bién trén gen rpoB (bang 3.5). Két qua cta chiing toi
pht hop v6i nhiéu nghién ctru khac trén thé gidi, cho biét dot bién chi xay ra o
cac chung vi khuan lao khang thudc, dy chinh 1a co s cho viéc ap dung k¥ thuat
sinh hoc phan tr chan doan lao khang thudc. Nhu Kozhamkulov va cong su
nghién ctru phat hién dot bién & 272 chung MTB khéang RIF tai Kazakhtan thi c¢6
255 chung c6 dot bién (93,7%) [101], Abdelaal phat hién duoc 20/23 chung lao
(86,9%) khang RIF tai Ai Cap co xuit hién dot bién [16]; tic gia Bostanabad tai
Iran phat hién 85% ) chung khéang RIF c6 dot bién [38]; Hillemann xac dinh
dugc 102/103 (99%) chung vi khuan lao khang da thudc tai Puc c6 dot bién trén
gen rpoB [71]. Cac tac gia nay khong phat hién dugc dot bién trén gen rpoB & cac

chung nhay cam v&i RIF.
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Khang don voi INH thudng gip con khang RIF don thuan rat hiém gip,
thuong trén 90% sd ching lao khang vaéi RIF két hop voi khang INH, nghia 1a
khang da thudc [1, 16, 162]. Sy dé khang véi RIF 1a mot ddu hiéu chi diém c6 gia
tri cho khang da thudc va 1a két qua cua dot bién trén gen rpoB, gen ma hoa cho
tiéu don vi p cia RNA polymerase [1, 91, 205]. Két qua cua ching toi ciing khang
dinh diéu do, rang cac chung xuat hién dot bién trén gen rpoB chi xdy ra ¢ cac
chung khang v&i RIF va da s6 1a cac ching khang da thube, vai 70/82 (85,4%)
chang vi khuan lao khang RIF 1a khang da thudc.

Khac véi dé khang véi INH, dé khang véi RIF ¢6 lién quan cha yéu véi cac
dot bién diém trong ving “hot-spot mutation” hay con goi 1a vung 15i 81bp - RIF-
resistance determining region (RRDR) cua gen rpoB, viung nay kéo dai tir codon
507 — 533 duogc goi la ving quyét dinh dé khang voi INH [91, 111, 143, 159, 162,
205]. Ciing giéng nhu cac vi khuan khac, dot bién trong ving RRDR cila gen
rpoB dugc tim thay ¢ khoang 96% chiing MTB khang rifampicin phan 1ap dugc
trong do6 cac dot bién & cac vi tri 531, 526 va 516 1a thuong gip nhat va thudng
gan lién véi cac chung khang da thude [111, 159, 162, 205]. Trong nghién ctru
nay chung t6i phat hién duoc 67/70 chung vi khuin lao khang RIF (chiém ty 18
95,7%) c6 dot bién trong ving RRDR ctia gen rpoB. Da sb dot bién trén gen rpoB
xdy ra & codon 531, dot bién thay thé axit amin Serine thanh Leucine chiém 58,1%
va codon 526 thay thé Histidine thanh Tyrosine chiém 10,8%, c6 lién quan dén
khang thude - mirc d6 1. Bén canh d6 mét sd dot bién tai cac codon 516, 522, 144,
172 va d6t bién mat doan tai codon 1299 ciing gay ra khang thudc kiéu hinh (Bang
3.5). Nhu vay két qua ctia chung t6i cling nam trong két qua chung trén thé gioi.
Pa s6 cac ching c6 dot bién trong ving nay 1a chung khang da thubc. Piéu nay
cang khang dinh rang dot bién trong viing RRDR trén gen 7poB cua cac ching vi

khuan lao c6 lién quan mat thiét voi tinh khang da thude.
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Dot bién tai vi tri codon 531/526/516 1a thuong gap nhét trén gen rpoB mac
du nhiing sy thay doi lién quan dén tan suat dot bién trén nhiing codon nay duoc
mo ta d6i voi chiing vi khuan lao tir nhitng vi tri dia Iy khac nhau [16, 67, 71, 98,
160, 205]. bot bién tai vi tri cac codon 516/526/531 trong vuing RRDR thuong
gip nhat ¢ cac chiing vi khuéan lao khang da thuc. Nhu vy, sb liéu ctia nghién
clru ciia chung ti va cac nghién ctru khac cho thay rang khi nghién ctru kiéu gen
trén cac chiing khang RIF, dic biét 14 cac truong hop nghi ngd lao khang da thudc,
can quan tam nhiéu hon dén cac codon ma héa cho tiéu phan Ser531, His526 va
Asp516 thudng gip nhat, bat ké cac chung MTB phan 1ap duoc tir ving dia 1y

nao.

Céc nghién ciru tai Kazakhtan cho thiy, trong 8 nam (2001 - 2009) di c6
su thay d6i ddng ké vé tan suat xuat hién cac codon dot bién trén gen rpoB & cic
chung MTB [101]. Tai Viét Nam, cac nghién ctru xac dinh ty 1 dot bién tai cac
codon thudng gip trén gen rpoB & cac chung vi khuan lao khang RIF chua thiy
c6 su thay d6i nhiéu [15, 45, 80] (bang 4.1).

Bang 4.1. So sanh ty 1¢ dot bién trén gen rpoB ciia cac chiing vi khuan lao
khang rifampicin ¢ cac khu vue trén the gioi

Ving dia ly Ty 1& % dot bién Tai ligu

(s0 chung) 531 526 516 tham khao
Pakistan (n=27) 52,0 7,0 1,05 [96]
Kazakhstan (n=272) 82,7 8,4 1,1 [101]
An D6 (n=30) 47,0 17,0 13,0 [108]
Trung Qudc (n=56) 3,6 73,2 1,8 [160]
Ba Lan (n=64) 41,0 9,0 16,0 [154]
Viét Nam (n=104) 43,0 31,0 15,0 [45]
Viét Nam (n=54) 50,0 29,6 9,26 [15]
Nghién ctru nay (n=54) | 59,5 21,6 8,1
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Nhiéu nghién ciru vé gen rpoB & cac chung M. tuberculosis khang RIF cho
thay c6 nhiéu dot bién khac nhau va dot bién khuyét trén gen nay. Tong cong co
69 dot bién don; 3 d6t bién chén; 16 dot bién khuyét va c6 su thay doi & nhidu
nucleotide [38]. Hon 90% dot bién sai nghia & ving 81bp - ving 18i gen rpoB
(vung xac dinh khang RIF) tir codon 507 dén codon 533 voi sy thay d6i pho bién
nhat 12 & codon 531, codon 526 va codon 516. Hon 70% sy thay doi nay xay ra &
cac chung khang RIF. Hon nita, ndng do trc ché tdi thiéu (Minimal Inhibitory
Concentration, MIC) cho thiy su khang RIF lién két voi dot bién & codon 526 va
5310 néng do cao, nguoc lai su thay ddi & codon 511, 516, 518 va 522 thuong
khang RIF & néng d6 thap hon [96] [101] [108] [154] [45] [15]

S6 chung khang don véi RIF 14 rat hiém, trong nghién ctru nay chiing t6i chi
gip 2/82 (2,4%) chung khang don véi RIF. Nhu vy dot bién trén gen rpoB 1a dic
trung ctia khang da thude. Su dé khang RIF/nhay INH 12 mét diéu quan trong can
quan tim néu tim soat MDR-TB chi dya chu yéu vao mdi xét nghiém khang RIF
riéng 1é. Khang RIF khong kém voi khang INH thuong hiém gip, va nhu vay
cling c6 thé 1a mot chi diém tét ctia phong xét nghiém. Néu khang RIF ma khong
phai MDR-TB ¢6 ty 1& 16n hon 3%, diéu nay can dugc xem nhu bat thudng — goi
y dén sai s6t & xét nghiém tinh nhay cam RIF hoac INH. Trong s 39 qubc gia
bao cdo tinh dén nam 2008, 80% ghi nhan ty 1¢ khang RIF khong phai MDR-TB
du6i 1%, chi co 2 quéc gia ghi nhan ty 18 nay 13 trén 3% (Trung Qudc va Jordani)
[141]. Tuy nhién, vao nhitng nim sau do, nhiéu nghién ctru ghi nhan ty 18 trén
3% nhu nghién ctru ctia Cho Eun Hae (2009) trén cac chung MTB khang INH va
RIF phan lap duoc tai Han Quédc. C6 15/141 chung nhay INH/khang RIF (ty 18
10,6%). Tac gia Abdelaal Amina (2009), nghién ctru trén 153 chung MTB tai Ai
Cap, c6 6 chung khang RIF riéng 1€, ty 1€ 3,9%. Nghién ctru cia Yang Song (2011)
da thuc hién khang sinh d6 168 chung MTB, ¢6 10 ching khéang don RIF (5,9%)
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va Feuerriegel Silke (2012) trén 97 ching MTB ctia cac bénh nhan da diéu tri
chéng lao trudce do, co6 1 chung khang RIF riéng 1€ [17, 51, 183, 199].

Tuy nhién chiing toi ciing thay c6 1/82 chung (chiém ty 1& 1,2%) khong phat
hién dugc dot bién trén gen rpoB mic du ching nay c6 kiéu hinh khang RIF. Mot
s6 nghién ctru trén thé gidi ciing cho két qua twong tu, nhu nghién ciru cia Amina
Abdelaal tai Ai Cap ndm 2009 voi 3/23 chang (13,1%) khang RIF khong xuat
hién dot bién trén gen rpoB [16]; nghién ctru cia Kozhamkulov tai Kazakhtan
nam 2011 vé1 17/272 chung (6,2%) [101]; nghién ctru cua Isfahani tai Iran ndm
2006 [85] v6i 3/21 chung (14,3%); nghién ctru cua Hillemann tai Birc nam 2005
v6i 1/103 chung (1%) [71]. Su khéc nhau giita két qua phan tich kiéu hinh va kiéu
gen c6 thé 1a do cac dot bién khac nam ngoai gen rpoB lién quan dén khang RIF
cia MTB ma chua dugc biét dén. Mot gidi thich khac duogc goi la
“heteroresistance”, c6 nghia 1a c6 su hién dién ctia hdn hop quén thé vi khuan
nhay cam va dé khang trong nudi cdy ma cé thé anh huong téi d6 nhay ctia phuong
phap kiéu gen, dan téi khong phét hién duoc cac dot bién. Tuy nhién khi nudi cay
cac ching vi khuan nay trong méi trudng chira RIF thi lai phat hién duoc cac dot
bién trén cac chung nay [67]. Cac co ché nhu rdo can tinh thAm hodc cac protein
mang dong vai tro nhu bom day thude ciing c6 thé dan toi khang RIF do 1am giam

ndng d6 thudc trong té bao [201].

Nghién ctru ctia chung t6i ciing phat hién 12/82 (14,6%) ching vi khuan lao
khong khang RIF (chung nhay). Giai trinh ty hé gen cic mau nay phat hién cac
dot bién & gen rpoB lién quan dén khang thubc RIF véi cac mic do khac nhau
(bang 3.6). C6 11 chung xuat hién 5 vi tri ot bién trong ving RRDR trén gen
rpoB trong d6 Leu533Pro chiém ty 1€ 20,8%, AspS516Tyr 12,5%, Ser531Leu 4,2%
va d6t bién mat doan codon 1309ACC chiém ty 1€ 4,2%. Déng thoi ca 12 chung
nay déu xuat hién dot bién & codon 3225 thay thé Thymine thanh Cytosine (T-
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>C) ndm ngoai ving RRDR. Céc d6t bién im lang nay khong dan toi thay doi axit

amin nén khong dan dén kiéu hinh khang rifampicin.

Ngoai hai thudc chdng lao chii dao hang mot 1a INH va RIF, nghién ciru phat
hién dot bién gen lién quan dén khang cac thuéc Ethambutol (EMB),
Pyrazinamide (PZA) va Streptomycin (SM) véi ty 1& dot bién trén cac gen khac
nhau.

. Gen va vi tri dot bién lién quan khang thuéc Ethambutol

Ethambutol (EMB), mdt chét tuong tu arabinose, 1a mot loai thube khang
khuan, duogc st dung dé diéu tri bénh lao tir gitra nhitng nam 1960. Thubc duoc
khuyén dung thudng xuyén cho giai doan diéu tri lao tich cuc, nhu mot phan cia
phac d6 bbn loai thudc, bao gdm isoniazid (INH), rifampicin (RMP) va
pyrazinamide (PZA) [1]. Piéu dang lo ngai 13 gin 4% trong sb tit ca cac ching
phan lap 1am sang ctia bénh lao da dugc ching minh 1a c6 kha nang khang EMB
[30].

Nghién ciru thuc hién giai trinh t 36/82 chung khang EMB, két qua cho
thay co cac dot bién trén gen embB voéi ty 16 xuat hién cac dot bién khac nhau. Pa
s6 dot bién trén gen embB xay ra & codon 306, thay thé axit amin Methionine
thanh Isoleucine chiém ty 1& 38,9% (14/36 ching) va Methionine thanh Valine
chiém ty 1& 38,9% (14/36 ching). Bén canh dé, nghién ctru ciing phat hién céac
dot bién GIn497Arg (8,3%), Val492Gly (5,6%) va Asp354Ala (2,8%), Gly406Ser
(2,8%), GIn497Lys (2,8%). Cac dot bién nay trén gen embB déu lién quan dén
khang thudc — murc do 1 (Bang 3.7). Theo tai li€u cap nhat vé danh sach cac dot
bién & gen embB, ¢6 15 dot loai dot bién duoc ghi nhan lién quan dén khang
thuéc EMB mitrc d6 1 va 2 [187]. Nghién ctru ndy phat hién 7 vi tri dot bién xuét
hién & 36 chiing lién quan chit ché dén khang thuéc EMB - murc d6 1.
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Nghién ctru ciia Zofia Bakuba ndm 2013 da phat hién 17/50 (34%) ching
khang EMB. Trong d6 dot bién Met306]le 1a pho bién nhat chiém ty 1¢ 29,4%,
tiép theo 1a Met306Val (23,5%), Gly406Ala (23,5%). Con lai 1a cac dot bién khac
trén gen embB nhu Leu413Pro 10,0%, GIn497Arg 7,5%, Glu504GIn 6% [30].
Maic du EMB da dugc st dung dé diéu tri bénh lao trong hon 40 ndm, nhung co
ché phan tir cia tinh trang khang EMB van chua dugc hiéu 8. Cac nghién ciru
trude ddy da lién hé giira kiéu hinh khang EMB véi dot bién gen cia operon
embCAB, dang chil y nhét 14 & gen embB. Dot bién & vi tri codon 306 clia gen
embB dugc phat hién xay ra thudng xuyén phd bién nhat. Ty 18 phat hién dot bién
cao & codon embB306 trong sd cac ching MTB khang EMB phan 1ap dugc bao
céo tir Han Qudc 1a 47% [106], Trung Qudc 1a 55% [161].

Mic du ¢ nhitng han ché ctia nghién ctru vé quy mé va khung thoi gian cia
mau, két qua cua ching toi xac nhan nhitng quan sat truéc day rang trinh ty dot
bién trong gen embB 1a khong du dé phat hién nhanh tinh trang khang EMB va
d6t bién codon 306 khong phai 1 dau hiéu tot dé du doan kha nang khang EMB.
Can phan tich cac locus di truyén khac dé xac dinh cac dot bién cu thé hon lién

quan dén tinh khang EMB.
. Gen va vi tri dot bién lién quan khang thudc Pyrazinamide

Pyrazinamide (PZA) 1a mot loai khang sinh phd rong dugc phat hién va dua
vao str dung dé diéu tri bénh lao (TB) & ca ngudi 16n 13n tré em tir giita nhimng
nam 1952. Thudc duoc khuyén dung thudng xuyén cho giai doan diéu tri lao tich
cuc, nhu mot phﬁn cua phac dd diéu tri lao nhay cam, bao gém Isoniazid (INH),

Rifampicin (RMP) va Ethambitol (EMB) [206].

Do c6 sb lugng 16n cac dot bién khang thude tiém tang & gen pncA va gen

khoi dau clia nd, cac dot bién duoc phat hién co lién quan dén khang PZA kiéu
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hinh (lién quan dén khang thudc muc d6 1). Cac dot bién vo nghia va dot bién
indel trong viing ma héa cua pncA déu phai dugc coi 14 tao ra kiéu hinh khang
thudc va do d6 gay ra tinh khang PZA ¢ muc d6 2 theo phén loai cia WHO nam
2023 [112, 187].

Modlin va cong su (2021) [47] néu ra kha ning rang clpCl V63A, duong
nhu 1a diém danh dau cho dong 1 cua MTBC, chiu trach nhi¢m lam tang néng do
trc ché tdi thiéu (MIC) ctia PZA thudc dong nay so véi cac kiéu gen MTBC khac
(ngoai trir M. bovis va M. canettii) va rang hién tai nong do toi han (Critical
concentra — CC) 14 100 mg/L c¢6 thé phan chia gidi han trén ctia phan bé MIC cua
dong 1, dan dén ty 1¢ khang don PZA cao hon & dong nay. Gia thuyét nay khong
bi mau thun béi thuc té 13, trong phén tich nay, clpC1 V63A dugc phat hién 1a
dot bién trung tinh nhom 5 do PPV 4,6% (KTC 95%, 3,2—6,3%).

Chung M. canettii hiém khi dugc tim thdy bén ngoai khu vuc Chau Phi, vé
ban chét co kha ning khang PZA [206]. Co s& di truyén cta kiéu hinh nay chua
1 rang (co6 thé lién quan dén nhiéu co ché) va hau hét cac chung phan 1ap duoc
mo ta cho dén nay khong co dot bién khong dong nghia hoic indel trong pncA
[125]. Do d6, tinh khang ndi tai nay phai dugc chan doan gian tiép thong qua mot
chat thay thé thong tin phat sinh gen (vi du: M. canettii c6 dot bién dong nghia ¢
codon 46 cua pncA [125, 157].

Mic du sé luong dot bién dugc phan loai thanh nhém 1, 2, 4 thé hién su tién
bd dang ké so v6i cac phan loai trude ddy cia WHO, nhung ngudi ta thira nhin
rang chiing chi bao gdm mét ty 1& nho cac dot bién khong dong nghia c6 thé xay
ra & pncA [125]. Do d6, mot quy tic chuyén mén bd sung cho pncA duge dé xuit,
quy tic nay khong duogc ap dung truc tiép vao cac bang nhung duoc dé xuét cho
thuc hanh thuong quy dé bd sung cho viéc phan loai d tin cay cudi cing. Cuy thé,

bat ky dot bién méi, khong dong nghia nao (tirc 1a chwa duoc phan loai vao nhoém
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1,2, 4 hodc 5) va tat ca cac dot bién khong dong nghia trong nhém 3 phai duoc
coi 1a gy ra tinh khang PZA néu chiing xay ra & chiing phan 1ap khang voi RIF,
vi xac suat khang PZA trudc xét nghiém 1a cao trong nhiing trudng hop nay [125,

157].
« Gen va vi tri dot bién lién quan khang thudc Streptomycin

Streptomycin (SM) 1a mét loai khang sinh c6 ngudn gdc tir Streptomyces
griseus, 1a aminoglycoside dau tién duoc phat hién va sir dung trong diéu tri lam
sang tir nhitng ndm 1940. Mic du SM 14 khang sinh dau tién duoc xac dinh 1a co
hiéu qua chéng lai vi khuan lao, nhung né di khong con duogc wa chudng do khing
thudc va hién nay chu yéu duogc sir dung dé diéu tri bo tro trong cac truong hop
lao khang da thudc. Streptomycin duoc st dung véi cac loai thude khac dé diéu
tri bénh lao hoat dong néu ban khong thé dung cac loai thude khac cho bénh lao
hodc mic mdt loai bénh lao khong thé diéu tri béng cac loai thudc khac (lao khang
da thudc). Thude nay ciing c6 thé duogc str dung dé diéu trj cac bénh nhiém tring
nghiém trong khéc (vi du nhu Mycobacterium avium complex-MAC, bénh sbt

mo, viém ndi tdm mac, bénh dich hach).

Nghién ctru ciia chung ti phat hién 58/82 mau ching c6 dot bién lién
quan dén khang thubc SM tai 7 gen bao gém: Rv1258c, Rv2477¢c, bacA, gid,
glpK, rpsL, rrs. Trong d6 ty 18 dot bién & vi tri Rv1258c p.581delC trén gen
Rv1258¢ 14 21.1%; gid c.615A>G va gid p.Glu92Asp trén gen gid lan luot 1a
22.3% va 21.9%. Bén canh d6, 9/82 mau chung cdy MGIT duong tinh c6 xuét
hién dot bién tai 7 gen khong lién quan dén khang thuéc SM: Rv1258c, Rv2477c,
bacA, gid, glpK, rpsL, rrs. Trong d6 ty 1& dot bién & vi tri gid c.615A>G va
gid p.Glu92Asp trén gen gid lan luot 1 20.0 % va 14.6%.
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Nghién ctru ciia Gregory ST (2009) va Demirci H (2014) da phat hién 12
dot bién, duoc xéc dinh ¢ d6 nhay 75,2% (KTC 95%, 73,9-76,4%) va do dac
hiéu 98,0% (KTC 95%, 97,6-98.2%). Hau hét cac dot bién do (tirc 1a sau dot bién
gid, rpsL K43R, K88M va K88R, rrs a514c va c517t) déu duoc hiéu rd vé mit

chic niang va dugc ghi nhan 1a ¢6 lién quan dén khang thude [56, 132].

4.2.2. Giai trinh tw gen phat hién dot bién khang thudc lao hang hai

(Moxifloxacin, Amikacin)
« Gen va vi tri dot bién lién quan khang thudc Moxifloxacin

Moxifloxacin (MFX) 1a mot khang sinh téng hop thudc nhoém
fluoroquinolon véi hoat tinh va tac dung tuong tu ciprofloxacin. MFX ¢6 tac dung
diét khuan vé&i ca vi khuan gram duong va gram am bang cach tc ché
topoisomerase II (ADN gyrdse) hodc enzym topoisomerase IV. Pay 1a thanh phan

can thi€t cho su sao chép, phién ma va stra chitra ADN vi khuan.

Khang thuéc MFX lién quan dén cac dot bién trén gen gyrd. Nghién ctru
ctia chiing t6i cho thay c6 16/82 chung (19,5%) khang thuéc MFX kiéu hinh,
trong d6 c6 10 chung khong co dot bién trén gen gyrd va 6 chung c6 cac dot bién
trén gen gyrd, (4/6) chung khang MFX mang it nhat 1 dot bién khdang MFX va
chi ¢ 1,5% (1/66) ching nhay mang dot bién khang. Dot bién thuong gip nhit
duogc phat hién 13 trén gen gyrA tai codon 94 thay thé Asp94Gly (67%). Dot bién
0 cac codon khéc trén gen gyrA dugce phat hién ¢ 1 chuing tai 4 vi tri khac nhau
trén gen gyr4 la Ala90Val, Glu21Gln, Gly668Asp, Ser95Thr, trong d6 c6 1 vi
tri lién quan dén khang thudc theo cong bd cia WHO 1a Ala90Val [187].

Nghién ctru ciia Viksna Anda va cOng sy tai Latvia nam 2023 [180] trén
63 ching MDR-TB cho thay ty 1¢ khang thudc MFX 13 16,7% , trong d6 dot bién
Ala90Val ciing duoc phat hién va lién quan dén khang thuéc MEX & mirc do 1.
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« Gen va vi tri dot bién lién quan khang thuéc Amikacin

Amikacin (AMK) 1a thuéc khang sinh ban tong hop thudc nhém
Aminoglycosid ban tong hop tir kanamycin A. Amikacin c6 hiéu lyc trén cac
enzym, 1am mat hoat tinh cila cdc aminoglycoside khac va do d6 ngan chan sy

phat trién cua vi khuan.

Trong nghién ctru cuia chung ti, phat hién 2/82 (2,4%) chung c6 dot bién
lién quan dén khang thubc AMK tai gen rrs. Trong do6 ty 1€ vi tri dot bién & vi tri
codon 1401A>G trén gen rrs 13 100% trén ca 2 chung. Pdng thoi, nghién ctru
cling phat hién 1 ching VS262 nhay cam AMK c6 d6t bién tai codon 64 thay thé
Cytosine (C) thanh Thymine (T). Dot bién nay lién quan dén khang thuéc AMK
& muc do 4 va khong biéu hién kiéu hinh khang thudc (bang 3.11 va 3.12).

Trudce day, chi co rrs al401t va rrs g1484t duge cong nhan la dot bién
khang AMK . Tuy nhién, danh gia hé thong nam 2018 ctia WHO vé ndng do toi
han (critical concentrations- CC) ddi v6i AMK di cho thay rrs 1402t va eis c-
14t ciing ting MIC mot cach khiém tén gan voi CC méi duge xac nhan 13 2 mg/L
trong 7H10, mac du chung khong duoc chinh thirc cong nhan 1a dau hiéu cho
AMK khéng thudc. Trong phan tich nay, eis c-14t dugc phan loai la d4u hiéu
chinh xac vé kha ning khang thuéc (nhom 1), pht hop véi cach giai thich vé dot
bién nay trong xét nghiém Cepheid Xpert MTB/XDR [169] .

Tuy nhién, can luu ¥ rang hién tuong epistark lam phire tap viéc giai thich
eis c-14t dé dy doéan kiéu gen khang AMK, vi n6 chi c6 thé dan dén sy biéu hién
qua muc cia eis va ddn dén khang thudc. Do d6, viéc giai thich dot bién gen khai
dong nay ma khong xem xét dén dot bién LoF c6 thé din dén danh gia qua cao
kha ning khang AMK. Trén co so két qua khang thudc kiéu hinh, rrs c1402t duoc

phan loai lién quan dén khang thudc muc d6 3 - c6 y nghia khong chac chan. Tuy
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nhién, dya trén danh gia hé théng dd n6i & trén, thuc té 1a dot bién nay duogc hiéu
1a dot bién khang AMK va dé than trong, ngudi ta da quyét dinh cong nhan rrs
1402t 12 nhom lién quan dén khang thubc - mirc d6 2 trong phén loai cap nhat

ciia WHO 2023 [187].

Hién tai, Kanamycin (KAN) va capreomycin (CAP) khong con duoc
WHO khuyén cdo dé diéu tri bénh lao nén tai liéu cap nhat cua CTCLQG cling
han ché sir hai loai thubc nay [189, 191].. Vi tri va ty 1¢ dot bién gen lién quan
dén khang thuéc Kanamicin (KAN) va Capreomicin (CAP) hoan toan giong vai

khang thubc AMK nén chung t6i khong dua vao phan tich trong nghién ciru nay.

4.2.3. Pd nhay, do dic hiéu ciia xét nghiém giii trinh tw gen MTB tir miu

dom.

H¢ gen hoan chinh cua M. tuberculosis 1a phan tt DNA mach vong cé
kich thude 4.400.000 bp vdi 4.329 gen [155]. Tuy nhién, co6 tdi 50% céc gen nay
van duoc coi 1a chua biét, khong duoc xac dinh hodc ¢6 chirc nang gia dinh. Gan
day, mot chuong trinh goi SNP két hop véi WGS da cho phép tao ra mot danh
muc cac gen doc luc va cac dong phu méi c6 kha ning gay doc. Mot bai bao gan
day kham pha su bién doi di truyén cua mdt cum phu cua dot bung phat lao INH-
R ¢ London [26], WGS ciing c6 thé chimg minh cac SNP anh huong dén cac gen
khac nhau dic biét ddi v6i cac ching 1am sang va c6 kha nang giai thich su ton
tai ctia dot bung phat trong nhiéu nim. WGS c¢6 tiém ning cach mang héa qua
trinh x4c dinh cac gen dich [107]. K¥ thuat truyén thong, khang sinh d6 kiéu hinh
dua trén nudi cy duoc st dung dé xac dinh tinh trang khang thudc nhung khi
thay thé bang cac xét nghiém sinh hoc phan tr nhanh dé phat hién kha ning khang
thudc cu thé thong qua cac dot bién. Giai trinh tu toan bo bd gen thé hé tiép theo
(NGS) ctia chiing M. tuberculosis ngiy cang duoc sir dung nhiéu hon trong nghién

clru va cac co s¢ lam sang dé xac dinh toan dién tat ca cac loai dot bién lién quan
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dén khang thudc. M. tuberculosis c6 mot bo gen dugc bao tdn vai it da dang di
truyén gitra cac chung va khong c6 bang ching vé chuyén gen ngang [36]. Su da
dang trong viéc khang thudc ctia bénh nhan c6 thé xay ra do nhiém trung hdn hop
v6i1 cac chung khac bigt vé mat di truyén hodc su tién hoa bén trong vat chu cua
mot chiing 1ay nhidm don 1¢. Cac quan thé vi khuan c6 thé dugc phat hién trong
cac mau 1am sang sau khi doc trinh ty 4nh xa téi mot bo gen tham chiéu trong do

nhiéu 1énh go1 co s dugc phat hi¢n tai mot bd gen duy nhét [198].

Viéc trién khai WGS trong moi truong 1am sang bi can trd boi mot sé han
ché déng ké. Piéu quan trong nhat trong sd nay 1a yéu cau ddi véi mau nudi ciy
trude khi phan 1ap va giai trinh ty DNA . Gan day, WGS truc tiép tir cac mau lam
sang da dugc chung minh thanh cong [117, 130, 145, 155, 183], mac du tat ca
cac quy trinh hién tai cho thyc hanh 1am sang van yéu cau mot budc nudi ciy.
Ngoai ra, truéc khi chuyén hoan toan sang thir nghiém WGS, can mot thoi gian
chuyén tiép dai véi ca WGS va phuong phap nudi cay thong thudng duogc sir dung
song song dé 1am rd su khac biét hién tai giita kiéu gen va kiéu hinh. Cén thiét c¢6
mot bo dit liéu 16n cho phép phan tich rd hon vai trd cta cac co ché dé khang

hiém gip va mirc do dé khang do cac dot bién khac nhau quy dinh.

Trong nghién ctru nay, chiing t61 da ng dung thanh cong k¥ thuat giai
trinh tw gen chan doan khang thudc tir mau dom va tir ching nghién ctiru. Két qua
thuc hién tir mau dom cho thiy chan doan khang Isoniazid (INH) c6 d6 nhay 91,7
% va do dac hiéu 100% . Két qua ndy rat ¢6 ¥ nghia va théng nhat voi cic cong
b ctia Papaventis va cong sy [142] khi phan tich vé ty 1¢ khang INH trong nhém
bénh nhan c6 khang RIF thi d§ nhay va do dac hiéu 1an luot 12 95,4 % va 98,5%.
Két qua nay ciing phtt hop véi cong bd cia WHO khi dwa ra khuyén céo vé gia
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tri ciia chan doan cua k¥ thuat giai trinh tu gen so v6i khang sinh d6 kiéu hinh

truyén thong [21, 136, 149, 189].

Nghién ctru ctiia chiing to1 thyc hién giai trinh ty gen thanh cong véi 38/95
(40,0%) miu dom dugc giai trinh ti toan bo hé gen thanh cong va c6 du két qua
khang thudc kiéu hinh va kiéu gen dé phan tich. P9 nhay cia xét nghiém giai
trinh tu gen truc tiép tir mau dom trong chan doan khang Rifampicin (RIF) 1a
86,7% va do dic hiéu 1a 25%. Ddi chiéu véi tai lidu cia WHO 2021 cong bd vé
d6 nhay va do dic hiéu cua xét nghiém giai trinh tu so v6i khang sinh do kiéu
hinh c6 gia tri tuong tng 1a 93,8 % va 98,2 % [184] [21, 134, 184, 189]. Trong
nghién ctru nay ching toi str dung khang sinh d6 kiéu hinh v&i RIF nong do 0.5
ug/ml, thip hon ndng do RIF 1.0 ug/ml néu trong tai liéu cia WHO 2018 [137]
va phi hop véi cong bd cap nhat cia WHO 2021184, 187] Piéu niy can xem
xét dén nong do khang sinh trong viéc xét nghiém khang sinh dd kiéu hinh khi
thue hién cho cac mau 1am sang thi su phu hop gitta két qua khang sinh db kiéu
hinh va kiéu gen c6 sy sai khic can xem xét ki trudc khi dua ra phac do diéu tri

phit hop [183, 184, 187].

Trong chan doan lao khang Ethambutol (EMB), két qua cho thay d6 nhay
cua x¢ét nghiém giai trinh tu gen 1a 89.5%. Tuy nhién, dd dac hi€u ctuia xét nghiém
chi dat 68,4% so v&i khang thudc kiéu hinh. Dot bién trong cac truong hop nay
dugc xac dinh trén gen embB trong d6 da s6 tai codon Met306Ile va Met306Val,
d3 dugc To chire y té thé gidi cong bd nam 203 [187]. C6 63/82 ching khang
thudc kiéu hinh véi Streptomycin. B nhay va do dac hiéu ctua chan doan khang
SM 14 56.5% va 100 %.

Chan doan khang Pyrazinamide va Moxifloxacin c6 nhiing han ché nhat
dinh khi so sanh véi khang sinh dd kiéu hinh. PZA c6 d6 nhay 67,7 % , d0 dac
hi¢u 85,7%, MFX c6 do nhay 50,0 % va do dac hiéu 96,4%. Cong bd cia WHO
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2021 ddi v6i hai thude nay thi d6 nhay va do dic hiéu ciing thap hon so véi cac
thudc lao hang 1 . Céc trinh tu va vi tri dot bién gen lién quan dén tinh khang
thudc FQs van dang duoc WHO xem xét bo sung va chua dua vao danh muc

khuyén cdo b6 sung [184, 187].

Pé 1y giai cho nhiing sai khac kha 16n giita khang thudc kiéu hinh va
khang thudc kiéu gen, d6i voi cac dot bién hiém gip dan dén MIC gan véi nong
d6 ngudng, do d6 két qua khang thudc kiéu hinh dugc phan loai khong nhit quan
v6i khang thude kiéu gen [184].

4.2.4. Do nhay, @9 dic hiéu cia xét nghiém giai trinh tw gen vi khuin lao tir

mau chiing.

Viéc str dung cac thudc khang sinh trong diéu tri bénh lao di ctru chira
cho hang triéu bénh nhan khoi can bénh nguy hiém nay. Tuy nhién diéu d6 ciing
da tao ra mot ap luc chon lgc cho sy hinh thanh va phat trién cac chung vi khuan
lao khang thudc. Tinh hinh bénh lao dang ngay mét dang lo ngai hon boi sy gia
tang ctia cac ching lao khang thubc. Tir dau nhitng nim 90 cua thé ky trude, mot
xu hudng dang bao dong 1a xuat hién lao khang da thudc. Diéu tri lao khang da
thudc thudng kho khin hon, lién quan dén ty 16 méc va ty 18 chét cao, kéo dai thoi
gian diéu tri va 1am ting nguy co lan truyén cac ching khang thudc trong cong
dong [90, 104, 144]. Trong nghién ctru in vitro cho thiy cac dot bién ty nhién co
lién quan dén khang thudc trong khi d6 ap luc chon loc cta khang sinh dan dén
su tich luy ting cudng cac dot bién khang thude [63].

WGS c6 thé xac dinh da hinh nucleotide don (SNP) giita cac chiing khac
nhau dic biét hitu ich khi ¢6 ging phan biét tai phat 1am sang véi tai nhiém.
Nghién cuu cia Jindani Amina nam 2014 phan tich dir li¢u tr tht nghiém

RIFAQUIN gan day [88], 36 bénh nhan c6 nudi cdy duong tinh trudc va sau khi
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diéu tri da dugc dinh loai chung cua ho bﬁng cach st dung 24-locus MIRU-
VNTR, trong silico spoligotyping va WGS. Trong khi WGS va MIRU-VNTR
phan biét tai phat va tai nhiém v6i mirc d6 phan biét twong tu, WGS cung cap
thém thong tin quan trong. Mot cip c6 s6 lugng khac biét SNP trung binh (nhiéu
hon 5), ¢6 kha nang 1a két qua caa sy nhiém hdn hop véi kiéu gen phu trude dicu
tri ¢6 lién quan nhiéu dén kiéu gen sau diéu tri. WGS d3 phan loai lai diéu nay 1a
su tai phat, trong khi kiéu gd MIRU-VNTR khong thé thuc hién duoc diéu nay.

Tir quan diém toan cau, WGS da cho phép phat hién su da dang di truyén trong

M. tuberculosis v&i d6 phan giai chua timg c6. N6 da dugce sir dung dé hiéu sy
tién hoa ctia nd, bao gdbm ca viéc kham pha ra ngudn goc cia nd tir Mycobacterium
(dugc mo ta lan dau tién vao nam 1969 va hién dugc coi 12 loai t6 tién ma tir d6

M. tuberculosis xuit hién) va ca dong ho, bién thé ¢ cép do toan cau, dia phuong

va cé thé [32].

Trong 82/95 (86,3%) chung giai trinh tu cho théy, do nhay (Se), d0 dac hi¢u
(Sp) ctia xét nghiém giai trinh tu gen tir mau ching khi so sanh véi khang sinh d6
kiéu hinh cta céac thudc rit khac nhau. Isoniazid c6 do nhay 100,0 % va do dac
hi¢u 100% . PO nhay cua xét nghiém gidi trinh tu trong chan doan khang
Rifampicin 1a 98.6%. Ethambutol c6 d0 nhay 97,2%, d§ dac hi¢u 67.4%.
Streptomycin ¢6 dd nhay 95,2%, d¢ dac hi€u 63,2%. Pyrazinamide c6 do nhay
78,4%, do dac hiéu 96.8%. Moxifloxacin c6 do nhay 37,5%, do dac hi¢u 98.5%.
Amikacin c6 d§ nhay 100% va dg dac hi¢u 98,8%.

Nghién ctru ctia chiing t61 ¢6 sy khac biét vé két qua do dac hi¢u trong chan
doan khang RIF do khong c6 mau nao nhay vdi ca hai loai khang thudc kiéu gen
va kiéu hinh. Pdng thoi, c6 12 chung két qua kiéu gen khang RIF nhung kiéu hinh

nhay. Piéu nay da dugc mo ta trong tai licu cia WHO nam 2021 vé mot s dot
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bién dan dén MIC gan voi ndng d6 ngudng, do d6 két qua DST kiéu hinh duoc
phan loai khong nhat quan vai kiéu gen [184, 189].

Walker Timothy va cong su nam 2022 [184] da phat hién c6 14 dot bién
khong dong nghia & embB va mot dot bién lién gen & phan dau ciia embA dap
ung tiéu chi cho nhém 1 hodac 2. Két qua thu duoc d¢ nhay cua EMB 1a 86,7%
(95% CI, 85,7-87,6% va do dac hiéu 93,3% (95% Cl, 93,0-93,6%) va PPV la
71,1% (95% CI, 69,9-72.2%), vi nhiéu dot bién embB tao ra ndng do trc ché t6i
thiéu (MIC) gan véi CC, dan dén su pht hop vé miat phan loai kém véi DST kiéu
hinh. Hon nira, khong 13 liéu cac CC hién dang duoc str dung c6 tuong Gng tot
v6i cac gia tri gidi han dich t& hoc hay khong. Piém dimg cao khong phu hop ¢o
thé 1am trAm trong thém ty 18 phén loai sai cac dot bién embB, twong tu nhu trudng

hop dot bién khang RIF ¢ ranh gioi.

Theo Ando (2011), cac dot bién khong dong nghia khac & gen katG ¢
thé gay ra tinh trang khang INH nhung rat hiém trong bo dir liéu nay [24]. Cac
do6t bién trinh khoi dong ahpC qua hiém trong tap dir liéu nay dé dap tng céc tiéu
chi vé du hiéu khang thudc hoic ¢ gia tri du bao duong tinh (PPV) thap. Diéu
nay co thé 1a do cac dot bién nay chu yéu hodc chi hoat dong nhu cac dot bién bu
(tirc 1a chung thudng tring véi cac dot bién katG gay ra tinh trang khang INH
[21]. Cac codon hodc indel dimng sém trong vung ma hoa cua katG cling duoc
phan loai 1a lién quan dén khang thuc mirc d6 1 va 2 dua trén phan loai cia WHO

2023 [187].

Do c6 sb lugng 16n cac dot bién khang thude tiém tang & gen pncA va gen
khoi dau cua no, cac dot bién duogc phat hién c6 lién quan dén khéang PZA kiéu
hinh (theo tiéu chi dugc ap dung cho nhom 1) c6 d nhay chi 56,8% (95% CI,
54,8-58,8% ). Do nhay tang lén 72,3%(95% CI, 70,5-74,2%) khi bao gém cac

d6t bién lién quan dén khang thuéc mirc do 2.
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Gygli SM va cong sy (2019) [66] di phat hién 166 dot bién, trong d6 162
dot bién duoc phan loai dya trén gia dinh rang bat ky dot bién vo nghia hodc indel
nao trong gid gay ra tinh trang khang SM, da tang do nhay lén 82,4% (KTC 95%,
81,3-83,5%) nhung giam do dac hiéu xudng 95,4% (KTC 95%, 95,0-95,8%).
PPV tuong ddi thap d6i voi dot bién nhom 2 13 60,5% (KTC 95%, 56,4—64,4%)
c6 18 1a do ngay ca dot bién LoF trong gen gid ciing chi lam taing MIC nho. Giéng
nhu EMB, ciing khong 10 li€u cac CC hién dang dugc sir dung c6 twong ung tdt
v6i cac gia tri gidi han dich t& hoc hay khong va diéu nay co thé lam trdm trong
thém ty 18 18i khang thubc kiéu hinh rat 16n ddi véi co ché khang thudc nay. Ba
dot bién (rrs 492t va gid L16R va E92D) dugc biét 1a xay ra thuong xuyén vi
chung c6 ngudn gbc siu xa trong hé gen MTBC da duoc phan loai vao nhém 5 1a

hoan toan trung tinh, qua dé xac nhan nhitng phat hién truéc do [116, 119, 181].

4.3. Moi lién hé kiéu gen ciia cac chiing vi khuan lao phén lap tir bénh nhén

lao khang Rifampicin bing k§y thuit gidi trinh tu toan b hé gen.
4.3.1. Phan loai khang thudc kiéu hinh theo dong vi khuin

D3 c6 nhiéu nghién ctru vé cac loai M. tuberculosis, cin nguyén gay bénh
lao trén thé gioi. Két qua cho théy tai moi khu vuc dia 1y, moi quén thé nguoi,
dac biét 1a cac khu vuc va quﬁn thé nguoi co ty 1¢ méc lao cao, ludn c6 mét sd
dong, typ vi khuan lao luu hanh ndi tréi hon nhitng dong hay typ phan tir khéc.
Cac dong hay typ phan ttr ndi trdi & mdi khu vuc hay quan thé mang tinh dic
trung cho khu vuc hay quan thé d6 [41, 60, 123, 131].
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Nghién ctru ciia Coscolla va cong su nim 2014 vé cac dong lineage clia
M. tuberculosis ~ da phan nhanh thanh 7 nhom chinh [54] . Trong d6 dong
(lineage) 1 bao gdm EAI nbi trdi ¢ khu vuc An D6 Duong (Indo- Oceanic); dong
2 gém Beijing ndi trdi ¢ khu vuc Pong A ( East- Asian); dong 3 cha yéu ¢ khu
vuc Pong Phi va An Do; dong 4 gém cic nhom Haarlem, LAM, T néi trdi & Chau

Au va chau My ((Euro-American); dong 5 va dong 6 thuong luu hanh ¢ Tay Phi.

Chung vi khuén MTBC trong nhiéu nam d3 dugce coi 1a mot “ban sao”,
chtra dung qué it sy da dang di truyén nén can dugc xem xét. Mo hinh nay hién
da thay d6i va nhiéu nghién ctru thuc nghiém vciing nhu dich té hoc da ching
minh tic dong kiéu hinh cta sy da dang chung MTBC. Chi trong bdn nim qua, it
nhat 52 nghién ciru méi da thuc hién va phan tich su khac biét vé kiéu hinh giira

cac chung va dong MTBC [70, 118, 158]. Mac du cac nghién ctru 1am sang da
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bao céo nhiing két qua trai nguoc nhau vé xu huéng cia cac dong MTBC gay
bénh phoi khac biét véi bénh ngoai phoi. Cac nghién ctru tap trung vao cac bién
thé khac cua “ddc tinh” va da phat hién ra cic mé hinh chung cho thay cac dong
“hién dai” no1 chung c6 ddc lyc cao hon va mang tinh toan cau hon, thanh cong
so voi cac dong khac ¢ gidi han vé mit dia 1y (Hinh 4...). Su khéc biét vé kha
nang sinh mién dich, mirc d6 nghiém trong cua bénh va kha ning lay truyén nhat
quan chi ra rang Dong 2 va Dong 4 doc hai hon Dong 1 va dong 6. Can tim hiéu,
nghién ctru thém ddi vai Dong 3, 5 va 7, nhung do sy phan bd dia 1y han ché cua
nhitng dong sau nay, do d6 Dong 5 va Dong 7 cho thay cac bién thé & dong nay
c6 doc luc thap [115, 158].

Céc bao cdo nghién ciru di nhan thiy sy xuat hién ciia dong 2 — Beijing
theo thoi gian. Su gia ting dong 2 - Beijing nay c6 thé duoc thiic ddy mot phan
bd1 cac yéu t6 moi truong nhu diéu tri béng khang sinh va chon loc tu nhién lam
gia tang sO lwong dong 2 trén thé gidi. Ngoai ra, hidu ing nay ciing c6 thé dugc
thic déy bo1 nhirng thay d6i vé nhan khau hoc cta cac nude. Sy md rong dan $6
clia con ngudi trong cac cudc cach mang thoi ky do d¢a méi va cong nghiép duoc

cho 1a ¢6 lién quan dén su gia tang doc luc cua mot s6 MTBC [118].

Quan thé 82 méu nghién cru nay cua chiing t6i dugc phan loai kiéu gen theo
3 dong 1,2 va 4. Trong d6 dong 1 (EAI) c6 4 chung (4.9%), dong 2 (Beijing) c6
69/82 ching (84.1%) va dong 4 (T, H, LAM) ¢6 9/82 chung (11.0%). S luong
chung khang don thudc (DR-TB) chiém 14,6% trong d6 dong 2 Beijing chiém ty 18
91,7% (11/12 chung). S6 luong ching da khang (MDR-TB) chiém ty 1é cao trong
quan thé (69,5%), da sd gip & cac ching dong 2 Beijing chiém ty 1& 82,5% (47/57

chung). S6 luong chiing tién siéu khang thuéc (XDR-TB) ¢6 13 chiing trong d6 dong

2 Beijing chiém ty 1¢ 1a 84.6% (11/13 ching). Khang don RIF (RR-TB) 14 85.4%,
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da s6 gap ¢ chung dong 2 Beijing chiém ty 18 84.0% (59/70 chung). Khang MFX c¢6
16 chung trong d6 dong 2 Beijing 1a 87.5% (14/16 chung) (bang 3.17).

Theo thoi gian, ty 1¢ cac ching vi khuan lao dong 2 (Beijing) ngiy cang
gia tang tai Viét Nam va lién quan nhiéu tdi tinh khang thudc, dac biét 1a khang
da thuéc MDR — TB va khang Rifampicin ( RR-TB). Nghién ctru ctia Nguyén Thi
Van Anh (2016) vé dich t& hoc phan tir chung vi khuan lao tai Viét Nam ciing cho
thay dong pho bién nhat 14 Beijing (55,4%), tiép theo 1a EAI (27,5%), T (6,4%),
LAM (1,3%), Haarlem (1%) va loai Zero (0,3%). Ty 1€ chung Beijing phan lap &
mién Bic (70,4 %) va mién Nam (68 %) cao hon ¢ mién Trung (28 %), trong khi
ty 1& phan lap EAI & mién Béc (7,1 %) va mién Nam (17 %) thap hon nhiéu so
v6i mién Trung (59 %). Nhin chung, cac ching dong 2 Beijing pho bién va c6
kha nang khang thubc cao nhat, cac ching dong 1 EAI ¢6 kha nang khang thudc
it nhat, ngoai trur & mién Nam Viét Nam, noi EAI cling c6 kha nang khang thube

kha cao [127, 128].

Tran Ngoc Biru (2012) va Mai Nguyét Thu Huyén (2013) d3 bao céo su phan
cum kiéu gen ctia dong 2 cao hon so véi dong 1 & Viét Nam [42, 78]. Twong tu, mot
nghién ctru & Thuong Hai cho thiy dong 2 c6 kha ning phan cum cao hon va tudi
tré hon so véi cac dong chung khac [109]. Nhiéu nghién ctru khic ¢ nhiéu moi truong
khac nhau da b4do cdo mtrc dd phu hgp cao hon cua cac chung dong 2 Beijing duoc
phan anh bing viéc ting tan suit cia chung theo thoi gian [33, 78, 114] .
4.3.2. Cay phat sinh chiing loai ciia quan thé vi khuan lao khang thudc tai Ha
Noi nam 2020 — 2022
Cay phat sinh chung loai ctia quan thé vi khuén lao tai Ha Noi nam 2020 —
2022 (hinh 3.1) cho thay cac ching vi khuén lao trong nghién ctru dugc chia vao

3 dong. Trong d6 chiing thudc dong 2 Beijing chiém ty 16 rat cao 69/82 (84,1%)
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va nguy co mac lao khang da thudc, tién siéu khang thudc rat nhat. Pac biét trong
cac ching dong 2 Beijing, khang don thubc c6 11/69 (15,9%) ching, khang da
thudc c6 47/69 (68,1%) ching va tién siéu khang thube c6 11/69 (15,9%) chung.
Dong 1 khong c6 chiing tién siéu khang thudc va dong 4 khong c6 ching khang
don. Ty 1¢ khang da thuc & dong 4 13 7/9 (77,8%) va tién siéu khang thudc 1a 2/9
(22,2%). Nhu véy, xu huéng lay lan khédng da thudc va tién siéu khang thube chu
yéu tap chung vao nhimng chung dong 2 va dong 4. Pay la nhiing chiing c6 kha
ning giy bénh va lay truyén cao hon, khong bi han ché bdi cac gidi han vé dia

ly [54].

Nghién ciru ciia Nguyén Vian Hung va cong sy nam 2011 trén quan thé 1802
chang M. tuberculosis thu duoc tir diéu tra khang thudc toan qudc lan thi 3 nam
2005, s6 liéu phan tich cho thdy chung M. tuberculosis dong 2 Beijing chiém ty
1& 35.1%. Nhom bénh nhan lao méi, dong 2 Beijing khang thudc bat ky 1a 43.4%
va khang da thudc 13 5%. Nhom bénh nhan lao di diéu tri, dong 2 Beijing khang
thudc bat ky 1a 74% va khang da thudc 13 26% [12].

Mot trong nhitng 1y do 1a mau nghién ctru thu thap tir cac bénh vién tai thanh
phd Ha Noi khién ty 1é chung dong 2 Beijing kha cao. Chung nay ciing dang duoc
phat hién n6i 1én, chiém ty trong 16n & Viét Nam va cac nudc Chau A. Pay 1a
nguyén nhan chil yéu lay nhiém céc chung lao khang thudc tai khu vuc nay. Nguyén
Thi Van Anh (2016) cho thdy dong 2 Beijing pho bién nhat (55,4%), tiép theo 13
dong 1 EAI (27,6%) va dong 4 LAM, H, T ( 9,0%). Ty 1& chiing Beijing phan 1ap
& mién Bic (70,4 %) va mién Nam (68 %) cao hon ¢ mién Trung (28 %) [2].

MTB dugc lan truyén béi cac 1an séng dan toc khac nhau trong nhiéu thé ky.
Huang, Shiang-Fen (2012) va Chen, Yih-Yuan (2014 da nghién ctru vé dich t& va
duong lay truyén cua cac dong M. tuberculosis tai Pai Loan, trong d6 phd bién

nhit 14 dong 2 Beijing (58%), dong 1 EAI (20%) va dong 4 Haarlem, LAM, T
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(22%). Cac nghién ctru trude day sir dung dai thuc bao co ngudn gdc tir té bao
don nhan ctia con nguoi da ching minh rang cac dong MTB hién dai gay ra phan
g viém nhe trong khi cac dong c6 xua tao ra phan tmg manh mé hon. Cac két
qua nay cho thay rang phan mg mién dich giam d6i véi cac dong Beijing hién
dai, do d6 g6p phan lam cho bénh lao ma chiing gay ra tién trién nhanh hon ciing
nhu téc d6 1ay truyén cao hon. Nghién ciru ndy da chirng minh rang cac ching
MTB biéu hién cac cau hinh cytokine gy viém khac nhau, v&i cac chung dong 2
Beijing hién dai c6 ving RD150 va RD142 nguyén ven tao ra ham lugng cytokine

gy viém rat thap khi so sanh véi cac dong Beijing va EAI c6 dai [49, 76] .

Phén b6 chung vi khuan lao c6 mutrc d6 khang thude khac nhau trén cay phat
sinh chung loai. C4c chung khang thudc dic biét 1 da khéng va tién siéu khang
thudc ¢6 xu hudng tap trung hon so vdi chung nhay cam. Co nghia 1a typ phan tir
ctia cac chiing nay c6 tinh twong dong cao hon so véi typ phan tir cia chiing nhay
cam. Cac phét hién trén cho thay vi khuan lao d tién hoa theo hudng thich nghi
vé6i ap luc cua thude chong lao. Do thudc chéng lao hang mét da duoc st dung tir
rat 1au nén vi khuén da co6 qué trinh chon loc 1au dai khién cho céu tric quén thé
ctia vi khuan thé hién su lién quan mat thiét voi kha ning khang thudc lao hang
mot. Thude lao dong hai méi chi dwoc WHO khuyén cdo dua vao ap dung tir nim
1998 [84], do vy anh hudng cta thudc hang hai téi cdu tric quan thé vi khuan

lao nghién ctru van chua duogc thé hién.

Céc chiing c6 mirc do khang thudc cang thip mirc do da dang phén tir cang
cao thé hién & do phan tan cao trén cdy phan loai. Phan bd phan tir ciia nhém
khang don thudc thudng & ¢ gitta cac nhanh trén cay phan loai va phan tan & mot
nhanh thudc dong 1 (hinh 3.1). Phan bd cta ching nhay cam 13 phan b thé hién
cdu triic quan thé vi khuan lao hoang dai, trong nghién ctru nay ching t6i khéng

c6 chiing nhay cam nén chi xem xét dén su da dang phén tir ciia nhom khang don
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thudc so voi nhom da khang thude va tién siéu khang thube. Cay phan loai cho
thay d6 phan hoa cao cua quan thé vi khuan lao trong qua trinh tién hoa, dudi tac
dung cua thudc chdng lao cau tric quan thé ngay cang thay d6i theo xu huéng
chon loc cac chung lao c6 kha nang khang véi thudc chdng lao tao ra quan thé

moi kém da dang vé di truyén nhung lai vuot trdi vé kha nang khang thudc.

CAu trac quan thé vi khuén lao thay d6i dudi tac dung chon loc cua thude
chéng lao. Vi khuan lao tién hoa khong ngimg theo hudng khé dbi phé hon do
phat trién tinh khang thubc dudi ap luc chon loc ciia thude. Néu khong cé sy thay
thé cac thudc chéng lao thé hé cii bang cac thudc chdng lao méi, thanh toan bénh
lao s& rat kho thuc hién dugc. Do vay viéc lién tuc nghién ctru phat trién cac thudc
lao méi dé thay thé cac thubc dang sir dung dong vai tro quyét dinh trong kiém

soat bénh lao.
Nhirng diem méi va han ché caa nghién ciru

Nghién ctru mot sé dic diém hé gen ciia cac chung vi khuan lao da khang
thudc tai Ha Noi nam 2020 — 2022 véi cac két qua cho thay ty 1é bénh nhan nam
mic lao khang da thudc chiém 78.0 %, cao hon nhiéu so véi nit 1a 22.0%. Dong
thoi, nhom bénh nhan trong do tudi lao dong tir 18 dén dudi 60 tudi chiém 79.0
%. Diéu nay thé hién ganh ning chi phi tham hoa dbi véi cac gia dinh khi nhan

luc lao dong chinh méc lao va diéu tri bénh kéo dai.

Nghién ctru nay ciing da gop phan trién khai thanh cong k¥ thuat giai trinh
tu gen thé hé méi tryc tiép tir mau dom va chung cdy MTB duong tinh tai Bénh
vién Phdi Trung wong, danh ddu budc tién quan trong trong viéc tmg dung thanh
cong k¥ thuat chan doan méi chan doan nhanh bénh nhén lao khang thudc trong

cong dong, giup dua ra phac do diéu tri ca thé mot cach hidu qua.
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Céc dit liéu vé dich t& hoc phan tir kiéu gen va cac dot bién khang thude
trong nghién ctru ndy gop phan cung cip thong tin da dang di truyén va dich t&

lay truyén cia cc chiing vi khuan lao luu hanh tai Viét Nam tir nam 2020 — 2022.

Tuy nhién, han ché ciia nghién ctru 1a méi tién hanh véi ddi tuong duge
thu thap tai Ha Noi, ma chua dai dién cho ca nudc. Cac so liéu thong ké chua du
16n dé co y nghia cao hon. Viéc thuc hién nhiéu loai xét nghiém trén mot mau thu
thap ban dau bi han ché vé mat thé tich 4-6 ml nén khong du luong mau néu can
1am lai viéc tach chiét DNA. Cac xét nghiém giai trinh ty gen trong diéu kién han
ché vé sinh pham can han str dung nén khong thé 1am lai v6i cac mau khong dat

chét luong.
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CHUONG V. KET LUAN

Qua nghién ciru mot s6 diac diém hé gen cua 82 chung vi khuan lao khang

thube Rifampicin tai Ha N1, ching t61 rat ra mot s6 két luan nhu sau:

1. Xac dinh céc gen lién quan dén tinh khang thudc ciia vi khuin lao phén
1ap tir bénh nhan lao khang Rifampicin tai Bénh vién Phdi Trung wong

va Bénh vién Phoi Ha Ndi tir nim 2020 — 2022.

Ty 1é khang thudc ciia cac ching vi khuan lao phén 1ap duge cao hon so
v6i nhiéu nghién ctru khac. Ty 1¢ khang don thudc 1a 14,6%, khang da thudc
(MDR/RR-TB) 14 69,5% trong d6 c6 2 chung khdng don RR-TB, tién siéu khang
thudc 1a 15,9%.

Phat hién cac dot bién khang thudc lao hang 1 d6i véi cac thudc INH, RIF,
EMB, PZA va SM. Khang INH do d6t bién gen katG chiém ty 18 cao nhat la
78,3%, vi tri dot bién tai codon Ser315Thr 1a 75,0%, gen fabGl 1a 16,3% va inhA
thap nhat 1a 5,4%; Khang RIF do dot bién trén gen rpoB tai ving hot-spot 81bp
chiém 90,5%; dot bién tai codon Ser531Leu chiém ty 1€ cao nhét 1a 58,1%, codon
His526Tyr 1a 10,8%; Khang EMB do dét bién gen embB vi tri codon Met306Ile
chiém ty 1& cao nhét 1a 38,9%, codon Met306Val la 38,9%; Khang PZA do dot
bién rai rac ¢ 41 vi tri khac nhau trén gen pncA. Khang SM do dot bién gen rpsL
chiém ty 1€ cao nhat 14 67,2% trong do dot bién tai codon Lys43Argla 51,6%,
gen gid 14 23,4% va rrs thap nhat 14 9,4%; Khang thuéc MFX do dot bién gen
gyrd codon Asp94Gly chiém ty 1¢ cao nhat 1 66,7%, codon Ala90Val 1a 16,7%
va codon Asp94Asn 1a 16,7%. Khang AMK do dot bién gen rrs vi tri codon 1401
thay thé Adenine (A) thanh Guanine (G).

2. Moi lién hé kiéu gen ciia cac chiing vi khuan lao phén lap tir bénh nhén

lao khang Rifampicin bing ky thuit giai trinh tu gen.
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Vi khuén lao phan 13p trong giai doan 2020 — 2022 tai Ha Noi dugc chia
lam 3 dong chinh. Chiém ty 1 cao nhét 1a dong 2 Beijing 84,1%, tiép theo la dong
4 LAM, H, T 11,0% va thap nhat 1a dong 1 EAI 4,9% (p < 0.5).

Dong 2 Beijing c6 ty 1 khang da thudc va tién siéu khang thube cao hon

10 rét so voi dong 1 va dong 4 (p <0.5).

Khang don thube & dong 1 1a 8,3%, dong 2 12 91,7% va dong 4 13 0%.
Khang da thudc & dong 1 14 5,3%, dong 2 1a 82,5% va dong 4 1a 12,3%. Tién siéu
khang thudc & dong 1 14 0%, dong 2 1 84,6% va dong 4 1a 15,4%.

KHUYEN NGHI
Tir két qua nghién ctru ciia dé tai, ching t6i 6 mot sb kién nghi nhu sau:

1. K§ thuat giai trinh tir toan bd hé gen phat hién vi khuéan lao khang thudc
nhanh hon véi d6 nhay va d6 dic hiéu cao so voi phuong phép truyén
théng. Tuy nhién, trong nghién ctru ndy van con mot sé ching vi khuan
lao khang thuc PZA nhung khong phat hién dot bién trén gen pncA va
mot sé ching nhay INH, RIF, MFX nhung c6 phat hién dot bién gen. Vi
vdy, can c6 thém nhirng nghién ctru giai trinh tu gen trén ¢& mau 16n hon,
dai dién cho toan qudc dé c6 thé x4c dinh day du hon ban chét di truyén
cua cac chung vi khuén lao tai Viét Nam, tir d6 dap ung dugc van dé
quan trong nhat trong diéu tri lao hién nay 13 phat hién nhanh, khong bo

sot dé ngdn chan su lan truyén cac chung vi khuan lao khang thudc.

2. Can t6i wu hoa quy trinh giai trinh tu gen thé hé maéi truc tiép tir mau
dom va mau chung dé nhanh chong tng dung, trién khai k¥ thuat giai
trinh ty gen thé hé méi tai cac phong xét nghiém tuyén trung uong, khu
vuc va tuyén tinh noi ¢6 nguy co lao khang thudc cao. Hd trg chan doan
va dua ra phac dd diéu tri ca thé mot cach hiéu qua, gitp CTCLQG dat

duoc muc ti€u thanh toan bénh lao vao nam 2035.
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- Trung hoc pho thong
- Trung cip/ hoc nghé
- Cao dang/Pai hoc

o oo oo o o

- Sau dai hoc
12. Tinh trang hon nhan

- DBoc than

- Ly hon/ly than

- Két hon/Séng thir

- Khaci....oooooii (ghi 10)
13. Str dung BHYT:

- Co O



- Khong O
S6 nguoi tiép xuc gan: ..........
Gia dinh ban c6 bao nhiéu nguo1 >18t: ... Va ...... tré em /téng sb thanh
vién trong gia dinh...........
S6 tudi cua ting tré em:  Sécon: ......oooune...
Bao nhiéu ngudi ngu cung givong voi BN: ... nguoi l1om, ....tré em

II. THONG TIN SUC KHOE
1. Ly do vao vién:

Tinh trang mang thai: C6 o Khong o Khong o ©
2. Tién sir bénh
2.1. Bénh lao
Pi ting diéu tri lao: Co O Khong o — Chuyén sang cau 3.4

2.2. Phac d6 da diéu tri dot gan day nht:

Lao nhay cam o Lao khang thudc o Lao da khang thuéc o
Ghi 18 phac d0 dHBU i ... i
St dung thudc tiém Co o Khong o

Ngay bat dau diéu triz..../.......... [

Ngay két thic diu tri: ...../c../ceeeeeeeinn,
2.3. Két qua diéu trj lao dot gan day nhét:
Khéi o HTDbTo Thatbai o Botrio Khong theo doi o
Lao nhay cam 0 Lao khang thuéc o Lao da khang thuéc O
2.4. Bénh dong mic kém theo C6 méic bénh khac ngoai lao:
C6 o Khong o — Chuyén sang 3.11
2.5. Loai bénh méc phai:
H6 hap (COPD, hen)
Tiéu dudng
Dau xuong khdp man tinh



Khac: Ghir0.....ooviiii
2.6. Diéutribénh: Cé6o Khong o— Chuyén sang ciu 3.11
2.7. Phac d6 diu tri: ghi r8........veveeeiiieieeein....
2.8. Thoi gian dilu tri: .......ooevvveiieeieein..,
3. Yéu t6 lién quan bénh
3.1. Hat thudc 14 thude lao: C6 o Di timgo— b trong vong
bao lau:.....  Khong o — Chuyén sang cau 3.11
3.2. Sblugnghut: .......... diéu/ngay
3.3. Tinh trang nghién ruogu:
<14 don vi mdi tuan o
<14 don vi mdi tudn o
Khéng o— Chuyén sang cau 3.13
Céch tinh: 1 don vi =25ml rugu manh hoac 100ml rugu vang hoac 50 ml
rugu thuong, 1 chai bia 333ml=1.5 don vi
3.4. Tinh trang st dung chat gdy nghién, chat kich thich: C6 o
Khong o— Chuyén sang cau 3.15
3.5. Muc d6 st dung:
Thuong xuyén o Thinh thodng O Hiém khi o
3.6. Diung: Coo Khong o — Chuyén sang cau 3.17
3.7. Loai di ung:
Phdnhoa o Thuéc o Thoitiéto Thyc pham o (ghi rd)........
Khéc: .............
3.8. Tinhtrang HIV: Co60o Khong o
3.9. Co tiép xuc bénh nhan lao: C6 o Khong o — Chuyén cau 3.20
3.10. Loai lao nguoi than/ngudi tiép xtic mac :
Lao nhay cam o Lao khang thudc o Lao da khang thuéc o
Thoi gian tiép xtic voi nguoi mac bénh lao?
ft hon 1 nam truéc 0 <2 nam trudc 0 <3 nim O >3 nam O
Bénh nhan tiép xtic 1a ngudi nha, tiép xtic ho gia dinh: C6 o Khong o
BN tiép xuc 12 dong nghiép: C6 O Khong o
BN tiép xtic 1a nguoi hang xom:C6 o Khong o
BN tiép xtic co deo khau trang trudc khi bat dau diéu tri: C6 o Khoéng o



NTX2: Loai lao ngudi than/nguoi tiép xic mac :

Lao nhay cam o0 Lao khang thuéc O Lao da khang thuéc O
Thoi gian tiép xtic voi nguoi mac bénh lao?
ft hon 1 ndm truéc 0 <2 ndmtrudc 0 <3 nim O >3 nam O
BN tiép xtic 1a nguoi nha, tiép xtc ho gia dinh: Co o Khong o
Bénh nhan tiép xtc 1a ddng nghiép: Co o Khong o
Bénh nhan tiép xtic 1a ngudi hang xom:Cé o Khong o
BN tiép xtic c6 deo khau trang trude khi bat dau diéu tri: Co6 o Khéng o
1.1. Nguoi vo gia cu Co o Khoéng o
1.2.  Tunhan: Co6 o Khong o
1.3. Xuitkhau lao dong Cé o Khong o

1.4. Céanbdy té 1am viéc lién quan dén Bénh lao: C6 o Khong o
II. THONG TIN LAM SANG

1. Can nang: 2. Chiéu cao 3. BMI

2. Toan than:

3. Mach 4. Huyét ap 5. Ty 1& ho hap:
5. Triéu chimg ho hép:
Ban c6 ho? Cono Khongo
Néu c6 ho, Ho trong bao 14u: ..........cocvuiiineeiineenn... ngay

6. Céc triu ching tam than kinh ngoai bién
(dau rat t€ mat cam giac)................
4. Tri€u chung ti€u hoa:

........................................................................

........................................................................



IV. THONG TIN CAN LAM SANG
1. Xét nghiém soi dom: C6 O Khéngo — chuyén cu 4

2. Cach thirc nhudém:

Ziehl — Neelsen O Flourescence O Khong o o
3. Két qua soi:

-0.09 o 1+0o 2+ o0 3+O 4+0

4. Xét nghiém nudi cdy: Co o Khongo — chuyén sang cau 7
5. Hinh thue

-Lowenstein-Jensen O -MGIT (Ghi luong cum khuan) o
-Middlebrook 7H11S o -TLA o -Khéac: .........

6. Két qua nuoi cay:

- 1-19 khuén lac o -1+o -2+0O -3+ o
-Duong tinh o Amtinh o Khongrdo ChuacéKQ O
-Tap nhiém o -NTM o

7. Xét nghiém Khang thudc Co o Khong o

Loai xét nghiém:

DST o HAIN MTB DR O Xpert O
8. Két qua:
Xpert MTB/RIF:
Vi khuin lao Tinh khang RIF Lbi
Khéng cé MTB Khéng Khéng Khang Khéng
MTB xac dinh khang xac dinh
LPA
Loai XN RIF | INH* | FLQ [ KM**| AMK| CAP | VMC| ETH
Pa khang LPA
Siéu khang LPA
DST
[1Lowenstein-Jensen
L MGIT 960/320
] Middlebrook 7H11S

O TLA



LKhac:

Khang thudc (hi 18)........ueee e
9. Chyp CT

Str dung chat can quang OMNIPAQUE 350  Co[

1. Accumulation Of Contrast

10. Phim chup Xquang
1. Modality:
ii. Nguoi doc két qua
1. Béc silam sang
2. Baéc si chuyén khoa CDHA

Khong[]

iii. Chat lugng phim Xquang (t6t/trung binh/kém)

iv. Thuy phdi ton thuong:

Trén Gitra & dudi

Gitra Trén & dudi

Duéi Toan bd phdi
Trén & gitra

v. Phan thuy ton thuong (segment):

S1 S4+5

S1+2 S5

S1-3 S1-5

S2 S6

S2+3 S1-6

S3 S7-10

S4 Tat ca cac phan thuy

vi. Tén thuong hang
3. S6 lugng: (0/1/2/3 tré 1én)
4. Kich thudc:
a. <l0mm
b. 10-25mm
c. >25mm




11. Xét nghiém HIV Cé o Khéng o— chuyén cau 13

13. Xét nghiém viém gan: ViémganBo  Viém gan C O
Khongo Khong rd o

Tiéu duong (Loai I, Loai IT): Cono Khongo
13. Chi s6 héa sinh
a. Ka-li TSH
b. Na-tri m. Lipase
¢.  Clo-rua Albumin huyét thanh
d. Bicarbonate AST/SGOT
e. Ma-gié ALT/SGPT
f. Canxi ion hoa Téng bilirubin
g. U-ré Phosphatase kiém
h. Creatinine GGT
i. Glucose (nhin dn) A-xit uric

j- Glucose (khongnhin an)

Total Protein

k.  HbAlc ADA dich mang phoi
T3
T4
14 Chi s6 huyét hoc
WBC RBC
NEU# HGB
NEU% HCT
LYMP# MCV
LUMP% MCH
MONO# MCHC
MONO% RDW-SD
EOS# PLT
EOS% MPV
BASO# PCT
BAS0% PDW



15. Xét nghiém dong mau
i1. APTT (giay)
. TT (gidy)
iv. PT (%)
v. INR
16. Xét nghiém vi sinh:
vi. HBsAg
vii. HCV
17. Két qua do thinh lyc:
Tai trai
tai phai
18. Két qué do thi lyc:
Miit tréi
Mat phai
19. Két qua do dién tam do
Nhip (déanh dau mot loai)
-Nhip xoang:1  -Rung tdm nhi:2 -Phtrc hop that sém:3 - Khac: 4 (ghi o)
Nhip tim moi phat (bpm): ..............
Khoang QT (ms): ...................
Khoang QTcF (ms)
Lieu y: QT.F = QT /*NRR]

Ha Noi, ngay thang nam 20
Nguoi thu thap
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