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Abstract: We conducted this research to determine the NAT2 gene-phenotype characteristics and
pharmacokinetics (PK) parameters of isoniazid among patients with non-MDR pulmonary
tuberculosis. Data were collected from 132 patients diagnosed with newly acquired or relapsed
tuberculosis and treated at 03 hospitals: Hanoi Lung Hospital, Central Lung Hospital, and National
K74 Hospital. PK samples were collected one day from the 10" — 14" day after commencing
treatment. The average age of the recruited patients was 45.43 + 15.76 years; the majority were male
(74.24%). The slow and medium acetylator types, as indicated by NAT2 phenotypes, were the two
major types (37.88% and 35.6%, respectively). 61.12% of the patients had their Bayesian isoniazid-
acetyl isoniazid population PK modeling - determined Cmax value within the therapeutic range of
3 — 6 pg/mL. Acelytator type showed a statistically significant correlation with Cmax.
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Tém tit: Nghién ctru dugc thuc hién nhim xac dinh dic diém thong s6 duge dong hoc quén thé cua
isoniazid ciing nhu kiéu gen, kiéu hinh NAT2 trén bénh nhan méc lao phdi khong da khang. Dir liu
thu thap ¢ 132 bénh nhan duoc chan doan lao phdi mai hodc tai tri, duge diéu tri tai 03 bénh vién:
Bénh vién Phéi Ha Noi, Bénh vién Phéi Trung wong va Bénh vién K74 Trung wong. Bénh nhan lao
phdi duoc 1dy miu vao ngay thir 10 — 14 sau khi bat dau diéu tri. D tudi trung binh ctia quin thé
bénh nhan trong nghién ctru 1a 45,43 + 15,76 tudi, nam gidi chiém da sb (74,24%). Kiéu hinh acetyl
hoa trung gian va cham, thé hién qua kiéu gen NAT2, 1a hai kiéu hinh chu yéu (37,88% va 35,6%).
61,12% s bénh nhan dat gia tri néng dd cao nhét (Cmax — gia tri dugc udc tinh theo tiép can
Bayesian dua trén mé hinh dugc dong hoc quan thé cta isoniazid — acetyl isoniazid) trong khoang
3 — 6 pg/mL. Kiéu hinh chuyén hoa cho thdy c6 mdi twong quan c6 v nghia thong ké voi nong do
t6i da (Cmax).

Tir khoéa: isoniazid, dugc dong hoc, Cmax, lao phoi.
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va gen n-acetyltransferase 2 trén bénh nhan lao phoi Viét Nam

1. Mé dau

Lao la can bénh da ton tai trong nhiéu thé ki:
cho t6i hién tai, day van dang 1a mot van dé trén
pham vi toan cau, nhleu nghién ctru cho thay
bénh nhan lao mic du van nhay cam voi thude
nhung lai khong dap tmg voi didu tri hodc that
bai diéu tri [1, 2].

Xuét phat tir sy khac biét ca thé gilra cac
bénh nhan vé qué trinh hip thu, phan b, chuyén
hoa, thai trir c6 thé dan toi sy thay d6i cac théng
s6 duge dong hoc va hiéu qua diéu trj tuong Gng
[2, 3], trong d6 gen N-acetyltranferase 2 (NAT2)
dugc danh gia 14 c6 tac dong 16n dén dugc dong
hoc cua isoniazid (INH), lién quan dén doc tinh
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trén gan ciing nhu hiéu qua diéu tri trén bénh
nhan lao [4, 5].

Kiéu gen NAT2 dugc du doan véi 3 kiéu
hinh tuong ung la nhanh, trung gian va cham,
trong khi kiéu hinh acetyl hoa cham thuong lam
tang néng do cua INH trong mau bénh nhan va
¢6 lién quan dén doc tinh [6], thi kiéu hinh acetyl
héa nhanh thuong cho thiy ndng do INH thap
hon so vé6i 2 nhom kiéu hinh con lai va c6 lién
quan dén két qua diéu tri cho bénh nhan [7].

Nhiéu nghién ctru trén thé giéi da dua ra cac
phuong phap ap dung trong thuc hanh lam sang
dé t6i wu hoa diéu tri va giam doc tinh cua thude
dwa trén kiéu gen NAT2 cua bénh nhan [8].
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Tai Viét Nam, mic du di c6 mot sd nghién
ctru vé kiéu gen NAT2, tuy nhién cac nghién ciru
nay méi tién hanh trén dbi tuong 1a ngudi tinh
nguyén khoe manh [9] hodc phuong phép xac
dinh kiéu gen dang str dung 1a mau nudc tiéu [10]
c6 thé chua thuc su sat voi diéu tri trén 1am sang.
Xuit phat tir nhu ciu thyc tién, ching t6i tién
hanh nghién ctu vé dic diém duge dong hoc cua
isoniazid va gen NAT2 trén nhom bénh nhan diéu
tri lao phéi tai Bénh vién Phoi Trung wong, Bénh
vién Phéi Ha Noi va Bénh vién K74 Trung uong.

2. P6i twong va phwong phéap nghién ciru
2.1. Déi twong nghién ciru

Nghién ctru dugc thyc hién ¢ bénh nhan lao
phéi nguoi 16n mic lao mé&i hodc tai tri, dugc
diéu tri bang cac thudc chdng lao hang 1, tai cac
dia diém: Bénh vién Phoi Ha Noi, Bénh vién
Phoi Trung wong va Bénh vién K74 Trung uong.
Céc bénh nhan khéng duge thu nhan gébm: Phu
nit ¢6 thai va cho con ba; tré dudi 16 tudi; bénh
nhan méc lao da khang; bénh nhéan suy gan, suy
than ning hodc c6 nguy co tir vong. Tong sb
bénh nhéan thu nhan dugc trong nghién ciru nay
Ia 132 bénh nhan.

2.2. Phuong phap nghién ciru

2.2.1. Thiét ké nghién ciiu
Mo ta tién ciru.
2.2.2. Quy trinh nghién ciru

Cac bénh nhén dugc ap dung phac dd I hoic
phac dd II (phu thudc tinh trang méc lao méi
hodc tai tri) theo phac dd ciia Chuong trinh
Chong lao Qudc gia Viét Nam. Bénh nhan duoc
lay mau mau vao ngay thr 10 — 14 sau khi bt
dau didu tri dé dam bao lay mau isoniazid trong
tinh trang on dinh [11]. Bénh nhén an sang trugce
thoi diém lay mau va uong thuoc it nhat 2 gio,
mdi bénh nhan duoc 1dy 04 miu: Thoi diém ldy
méu duoc phan bd theo timg dudi nhom theo 2
ché d6 khac nhau nhu sau: i) Trudc khi ding
thudc va 1, 4, 6 gio sau dung thude; va ii) Trude
khi dung thudc va 2, 5, 8 gidr sau khi ding thude.
Mau huyét twong dugc dinh luong theo phuong

phép sic ky long khdi pho (HPLC-MS/MS). xéy
dung va chuan héa boi Trung tam danh gia tuong
duwong sinh hoc - Vién Kiém nghiém thudc
Trung uwong [12]. Mot phan nhé méau dugc st
dung dé chiét xudt DNA, xac dinh kiéu gen
NAT2 duoc tién hanh tai phong thi nghiém Bo
mon Y Dugc hoc co so, Truong Pai hoc Y Duoc,
Pai hoc Qudc gia Ha Noi.

Thong sé dugc dong hoc cua timg ca thé
dugc woc tinh theo tiép can Bayesian dya trén
md hinh dugc ddng hoc quﬁn thé cua isoniazid —
acetyl isoniazid dugc xay dung dua trén dir liéu
ndng do cua 136 bénh nhan diéu tri tai cac Phoi
Trung Uong, Bénh vién Phoi Ha Noi, Bénh vién
K74 Trung wong va st dung phan mém
MONOLIX version 2021 (Lixoft, Antony,
Fance). Céc bién sb nghién ciru bao gom tudi,
gidi, can nang, chleu cao, chi s6 khéi co thé
(BMI), tinh trang mic HIV, thoi quen hit thudc,
thoi quen udng ruou, loai thudc str dung (vién 3
thanh phan Turbezid, vién 2 thanh phan Turbe
hoic vién don thanh phén), liéu diéu tri, kiéu gen
NAT2 va kiéu hinh  acetyl hoa
(nhanh/cham/trung gian) dugc dua vao sang loc
va danh gia mirc d6 anh huong 18n cac thong sb
dugc dong hoc clia quan thé. Gia tri Cmax udc
tinh theo tiép cin Bayesian dya trén mé hinh
dugc dong hoc quén thé cta isoniazid — acetyl
isoniazid xac dinh dugc cua ting ca thé dugc vao
phan tich mbi lién quan tuong tng véi cac loai
kiéu hinh gen acetyl hoa dugc xac dinh trong
quan thé.

Trinh ty PCR-RFLP va Sanger’s dugc ap
dung dé xac dinh kiéu gen NAT?2 bang cach st
dung mot cap mdi 5-GGA ACA AAT TGG
ACT TGG-3'va 5-TCT AGC ATG AAT CAC
TCT GC-3' da st dung trong mot s6 nghién ciru
truge day [13] dugc dat tong hop hoa hoc & cong
ty PHUSA Biochem (Viét Nam). Dé co quy trinh
nhén dong dac hiéu va 6n dinh, ching t6i tién
hanh t6i vu nhiét do gan moi, nong d6 ADN
khuén tham gia phdn tUng st dung Kapa2G
Robust Hotstart ADN polymerase
(Technismax). Chu trinh nhiét gdm 3 giai doan:
bién tinh 95 °C trong 3 phut; 35 chu ki: 95 °C
trong 10 gidy, gan moi trong 15 gidy, 72 °C trong
60 gidy; thoi gian kéo dai cubi 72 °C trong 10
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phat. San phim PCR dugc kiém tra trén gel
agarose 1,5 %. Nhitng san pham nhan dong
thanh coéng duoc tinh sach bang E.ZN.A.®
CyclePure Kit (Omega-biotek) trudc khi tién
hanh phan tich gen. Phan tich trinh tu dugc thuc
hién bang tim kiém BLAST trong co s& dit liéu
GenBank  (http://www.ncbi.nlm.nih.gov) va
phan mém BioEdit phién ban 7.1.9, tir d6 xéac
dinh kiéu gen cuia bénh nhan. Cac bénh nhan
duoc phan loai thanh ba nhoém: kiéu hinh acetyl
nhanh (ddng hop tr dbi v6i alen NAT2#4 kiéu
hoang da), acetyl trung gian (di hop t& voi
NAT2+4 va alen dot bién) va acetyl cham (két
hop cac alen dot bién).

2.3. Xur Iy 56 liéu

S6 liéu duoc nhép vao Microsoft Excel va xtr
1y bang phan mém SPSS 20.0. Cac bién dinh tinh
duoc biéu dién dudi dang ty 1€ phén tram, cac
bién dinh luong dugc biéu dién duéi dang trung
binh + SD hoc tir phan vi. Kiém dinh mdi tuong
quan bing véi Chi-square test dbi v6i cac bién
dinh tinh; T-test, One-way ANOVA (phan phdi

chuan) hodc test phi tham s6 Kruskal-Wallis
(phan phoi khong chuén — kem theo test hau dinh
Dunn) doi véi cac bién dinh lugng.

2.4. Pao dirc nghién cuu

Nghién cuou da duoc thong qua ngay
23/11/2016 ctia Hoi dong Pao duc trong nghién
ciru Y sinh hoc Khoa Y Duogc — DPai hoc Quéc
gia Ha Noi.

3. Két qua
3.1. Pdc diém mau nghién ciru

Trong tong sb 132 bénh nhan, nam gidi
chiém 74,24%; tudi trung binh 4543 + 15,76
(trung vi 45,5). Can nang cua nhom bénh nhan
nam trong khoang 32 — 73 kg (trung vi: 49,5 kg);
BMI nam trong khoang 10,82 — 24,30 kg/m?
34,09% s6 bénh nhan co thoi quen hut thudc va
27,27% thudong xuyén udng ruou. 58,33% sb
bénh nhan thu nhan duoc 1a bénh nhan mic lao
méi, s6 con lai 12 bénh nhan lao tai tri.

Bang 1. Pic diém quan thé bénh nhan (n=132)

Dic diém chung S lwong (n) Ty 1& (%)
< 20 tudi 2 1,51
20 — 29 tudi 24 18,18
30 — 39 tudi 21 15,91
Tudi 40 — 49 tudi 35 26,52
> 50 tudi 50 37,88
X +SD (GTNN - GTLN) 45,43 + 15,76 (16 — 93)
Trung vi 45,5
o Nam 98 74,24
Giéi tinh NG 32 2576
A X +SD (GTNN - GTLN 49,77 + 7,96 (32 — 73)
Can nang Trung vg : 49,5
Thé lao M,(:yi 5 I 58’33
Tai tri 55 41,67
<185 62 46,97
18,5 24,9 70 53,03
BMI >25 0 0
X +SD (GTNN - GTLN) 18,62 + 2,49 (10,82 — 24,30)
Trung vi 18,68
e £ Co 45 34,09
Ht thuoc Khong 87 65.91
Ubng ruou Co _ 36 27,27
j Khong 96 72,73
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Béng 2. Liéu diéu tri INH theo can ning/ngay (n=132)

X3+ SD

KTC95% GTNNC GTLN¢

Liéu diéu tri

(mg/kg can njing) 5,16 + 0,82

5,02-5.31 3,95 7,50

a: Gia tri trung binh
b: Khoang tin cdy 95%

c: Gia tri nho nhat
d: Gia tri 16n nhat

Liéu diéu tri cia quan thé bénh nhéan c6 gia
tri trung binh 5,16 + 0,83 mg/kg can nang; dao
dong trong khoang 3,95 — 7,50 mg/kg can nang.

3.2. Dac diem kieu gen va kieu hinh mau
nghién curu

Phan 16n bénh nhan c6 kiéu hinh acetyl hoa
trung gian va cham (1an luot 1 50 va 47 ngudi)
chiém ty 1& 37,88 % va 35,6% voi cac kiéu gen
NAT?2 da dang. Kiéu gen NAT2 pho bién nhét 1a
*4*4 tuong ung véi kiéu hinh acetyl hoa duy
nhit 1a chuyén héa nhanh (36 ngudi) chiém
26,52%.

Bang 3. Kiéu hinh va kiéu gen NAT2 trén quan thé bénh nhan

Kiéu gen NAT2 S6 luong Kiéu hinh acetyl héa S6 lwong KH Ty 1€ KH (%)
*4*4 35 Nhanh 35 26,52
*4*5 8 6,06
*4*6 29 Trung gian 50 21,97 37,88
*4*7 13 9,85
*5*5 1 0,76
*5*6 6 4,54
*O*
*2*; 127 Cham 47 112],5828 356
*6*7 15 11,36
*T*7 6 4,54
Bang 4. Gia tri Cmax cua INH (n=132) (Pon vi: pg/mL)
Kiéu hinh acetyl hoa INH
Cmax Nhanh (1) Trung gian (2) Cham (3) P
(n=35) (n=50) (n=47)
Trung vi 4,62 3,73 5,19
Tt phan vi (3,37 — 5,50) (3,06 — 4,67) (3,91 - 6,43) pl'fg’gg
Lon nhat 12,36 10,03 10,18 Pra=i,
p2.3<0,05
Nho nhat 1,91 0,61 1,61

“Test Mann - Whitney

3.3. Pdc diém Cmax va kiéu gen NAT2 ciia mau
nghién curu

Gia tri néng d6 Cmax INH cua quz‘in thé dao
dong trong khoang 0,61 — 12,36 ug/mL. Két qua
so sanh Cmax giira 03 phan nhém kiéu hinh
chuyén hoa cho thiy nhom kiéu hinh nhanh va

trung gian, cling nhu gitta cham va trung gian la
khac biét c6 y nghia thong ké (P<0,05), tuy nhién
su khac biét Cmax gitra 2 nhdm nhanh va cham
1a khong c6 ¥ nghia théng ké (P>0,05).

Trong s6 132 bénh nhén c6 t6i 15,15% bénh
nhan c6 nong d6 t6i da thap hon ngudng khuyén
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cao (3-6 pg/mL) voi mic lidu theo hudng dan
ctia t6 chirc y té thé gisi (4-6 mg/kg).

Bang 5. Cmax cua INH theo khoang diéu tri

Gia tri Cmax INH theo SO luong Ty 1€
khoang diéu tri [14, 15] (n) (%)
< 3 pug/mL 20 15,15
3 -6 pg/mL 82 62,12
> 6 pg/mL 30 22,73
Tbng sb 132 100

Béng 6. Phan b cia Cmax ctia INH theo
khoang di€u tri doi v6i cac nhom kiéu hinh
chuyén hoa

Kiéu hinh chuyén hoa p-value
Cmax Nhanh Tr_ung Cham
gian
< 3 pg/mL 4 11 5 0,01324*
3-6 pg/mL 24 34 24
> 6 pg/mL 7 5 18
*Test Chi-squared

Chia Cmax thanh 2 nhém: <3 va > 3 ug/mL.:
Chi-square test p = 0,2292)

Két qua test Chi-squared giita kiéu hinh
chuyén hoa duya trén kiéu gen NAT2 va phan loai
Cmax INH theo khoang diéu trj cho thdy c6 mbi
tuong quan c6 ¥ nghia thong ké gitta hai bién trén
(p =0,01324 < 0,05).

4. Ban luan

Déi tugng thu nhan duoc trong nghién clru
nay phan 16n 12 nam gi6i (74,2%) tuong ddng véi
két qua thu duoc tir nghién ciru ctia Tran Thanh
Hung voi ddi twong bénh nhan lao phdi tai phat
tai Can Tho tién hanh nim 2010 [16] ciing nhu
nghién cuu cua Kok Yong-seng va cong su tai
Singapore [17]. Phan 16n bénh nhan trén 50 tubi
(50 nguoi), phan anh xu hudng bénh tit ¢ déi
tuong tudi cao. Can nang trong quan thé co su
dao dong kha 1on (tr 32-73 kg), c6 thé dan toi su
dao dong tuong « db6i 16n gitra cac thong sé duogc
d6ng hoc ciia mdi cé thé.

Da sé céc nghién ctru hién nay déu cho thiy
phan tmg bat loi trén gan do st dung INH lién

quan dén nhom bénh nhéan c6 kiéu hinh acetyl
héa cham [18-20], do d6 viéc lam rd dic diém
acetyl hoa ciia NAT2 trén nhom bénh nhén lao
1a can thiét nham giam céc tac dung khong mong
mudn trén gan ciing nhu dam bao hiéu qua dicu
tri cho bénh nhén lao.

Gi4 tri trung binh Cmax INH ciia quan thé 1a
4,73 pg/mL, & trén muc dat dich dugc dong hoc
cua isoniazid 1a 3 pg/mL; tuy nhién, gia tri nay
dao dong 16n trong quan thé: 0,61-12,36 pg/mL,
cho thay bién dong 16n vé duoc dong hoc giira
céc ca thé. Két qua thong ké cac khoang nong do
Cmax INH cho thiy c6 toi 20 nguoi (15,15%)
duéi dich diéu tri, cho du ché d¢ lidu déu & muc
5 mg/kg. Két qua so sanh Cmax gitra 03 phan
nhom kiéu hinh acetyl héa cho thiy nhém kiéu
hinh nhanh va trung gian, cling nhu gita cham
va trung gian 1a khéac biét c6 ¥ nghia thong ké
(P<0,05), tuy nhién su khac biét Cmax gitra 2
nhém nhanh va cham 1a khong ¢ ¥ nghia thong
ké (P>0,05), mac du vay gia tri Cmax & nhdm
kiéu hinh acetyl héa cham van cho thiy xu
hudng cao hon so véi nhom kiéu hinh acetyl
hda nhanh.

Viéc ndng do thudc thap trong méau co thé
anh huong dén hiéu qua diéu trj d3 dugc nhiéu
nghién ciru khing dinh [7, 21, 22], nghién ctu
cua chung t6i va nhiéu nghién ctru khac cho thay
nong d6 INH trong mau thap lién quan truc tlep
dén kiéu hinh chuyén héa nhanh va trung gian
cua NAT?2 [23, 24], bén canh d6 mdt nghién ctru
tai Nhat Ban [4] danh gia gitra 2 nhoém bénh nhan
lao dugc diéu trj véi liéu theo khuyén céo ctia T6
chire Y té Thé gidi va mirc lidu theo sy phan chia
kiéu hinh (nhanh, cham, trung gian), két qua
nghién ciru cho thdy & nhom bénh nhan c6 kiéu
hinh acetyl hoa cham dugc str dung mirc liéu méi
thi ty 1& bénh nhan bi t6n thwong gan do thudc
thip hon dang ké so véi nhom diéu tri véi liéu
thong thuong, tuong tu & nhom kiéu hinh acetyl
hoéa nhanh nhém bénh nhan sir dung liéu theo
kiéu hinh gen NAT2 cho thiy lam giam ty 1¢ that
bai diéu tri sém c6 y nghia thong ké so véi nhom
sir dung liéu thong thuong.

Bén canh d6 phan bo kiéu hinh acetyl hoa
trong nghién ctru cuia ching t6i hoi khac so voi
nghién ctru cia Nguyén Xuan Thiéu va cong sy
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nam 1987 1a nghién ctru dau tién tai Viét Nam vé
loai hinh chuyén hoa acetyl hoa INH danh gia
trén 767 ngudi Viét Nam [10] cho thiy acetyl
hoa cham chiém t&i 60,6% va 39,4% la acetyl
héa nhanh, cling nhu nghién ctu cua tac gia
Pham Thi Hong Nhung (2010) dénh gi trén 195
nguoi khoe manh bang phén tich gen cia NAT2
cho thiy 64% ngudi c6 kiéu hinh acetyl hoa
cham [9]. Trong khi phan b kiéu hinh acetyl hoa
nhanh/trung gian/cham trong nghién ctu cua
chung t6i kha twong dong véi 1 quan thé tai
Singapore [17]. Bén canh d6 cac nghién ctru trén
thé gidi cho thay kiéu hinh acetylator cham 1a
phd bién 6 cac quan thé chau Au (59%) va khong
ddng nhét & chau Phi va chau My [25]. Trong khi
céc nghién ctru khac lai cho rang ¢ cac nudc
Pong A kiéu hinh acetyl hoa nhanh thudng
chiém ty 18 16n [18, 26]. Su khéc biét vé phan b
kiéu hinh acetyl hoa c6 thé dugc gii thich lién
quan dén dic diém di truyén cia cac quan thé
ngudi tai cac vi tri dja 1y khac nhau ciing c6 thé
1a ddc diém mau xét nghiém.

Tir céc két qua trén goi ¥ anh huong dang ké
ctia kiéu hinh chuyén hoa d6i voi duge dong hoc
ctia INH, c6 thé dan t6i anh huong t6i tac dung
khong mong mudn trén gan ciing nhu két qua
diéu tri cho bénh nhan.

5. Két luan

Nghién ctru thu thép dit li¢u ctia 132 bénh
nhan duoc chin doan lao phdi méi hodc tai tri,
duogc diéu tri tai 03 bénh vién: Bénh vién Phoi
Ha Noi, Bénh vién Phéi Trung wong va Bénh
vién K74 Trung wong. Phan 16n bénh nhan 1a
nam gioi; khoang cin ning dao dong twong ddi
16n. Céc két qua phan tich déu cho thay kiéu hinh
acetyl hoa (thé hién qua kiéu gen NAT2) c6 thé
c6 anh hudng t61 dugc dong hoc cua INH trén
bénh nhan (thé hién qua kha ning dat dich
Cmax). Nghién ciru ny ciing nhu mét s6 nghién
ctru khac tai Chau A ciing khuyén céo nén xay
dung md hinh lidu cu thé, dic biét cho nhém
bénh nhan c6 kiéu hinh acetyl hoa cham tir d6 c6
thé klem soat dugc cac tac dung khong mong
mudn trén gan do thudc gdy ra, han ché ding
thudc va anh huong dén két qua diéu tri.

Loi cam on

Nghién ctru sir dung kinh phi tir & tai nghién
ctru Khoa hoc Cong nghé cip Nha nudc (Mi sb
HNQT/SPDP/01.16) do PGS.TS. Lé Thi Luyén
chu tri. D& tai dwoc B Khoa hoc va Cong nghé tai
trg, thuoc Chuong trinh hop tac Song phuong va
Pa phuong vé khoa hoc va cong nghé dén nim
2020 va Chuong trinh Newton Fund Viét Nam.

Chung t6i ciing xin chan thanh cdm on Bénh
vién Phoi Trung wong, Bénh vién Phoi Ha Noi
va Bénh vién K74 Trung wong di cung cip céc
méu pham phuc vu cho nghién ciru.
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