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Abstract: This systematic review provides knowledge concerning population pharmacokinetics of
isoniazid (INH) and identifies factors influencing INH pharmacokinetic variability. Pubmed and
Embase databases were systematically searched from inception to July, 2017. The review includes
10 relevant articles from reference lists and all population pharmacokinetic studies of INH written
in English, conducted in human (either healthy subjects or pulmonary tuberculosis patients). Most
of the ten reviewed articles suggested a two-compartment model with first-order kinetics for INH
with a transit-compartment model for absorption. The frequently reported significant predictor for
INH clearance was of NAT2 acetylator types (slow/intermediate/fast), while weight was a
significant covariate for INH volume of distribution (both central and peripheral). In children,
enzyme maturation had a profound effect on INH clearance.

Keywords: Population pharmacokinetics, isoniazid.

* Corresponding author.
E-mail address: anhtuan048@gmail.com

https://doi.org/10.25073/2588-1132/vnumps.4278


mailto:anhtuan048@gmail.com

L.A. Tuan et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 37, No. 1 (2021) 1-13

Tong quan h¢ théng cac nghién ctru vé dugc dong hoc
quan thé cua isoniazid trong diéu tri bénh lao phoi

Lé Anh Tuan*, Bui Son Nhat!, Nguyén Hoang Long?, ’
Nguyén Thi Hanh Nganl, Nguyén Thi Lién Huong?, Lé Thi Luyén?

YTruong Dai hoc Y Duoc, Dai hoc Quéc gia Ha Noi, 144 Xudn Thuy, Cau Gié'y, Ha Noi, Viét Nam
2Truo"ng Dai hoc Duoc Ha Noi, 13-15 Lé Thanh Tong, Hoan Kiém, Ha Néi, Viét Nam

Nhén ngay 26 thang 10 nam 2020
Chinh sira ngay 17 thdng 12 nam 2020; Chap nhan dang ngay 25 thang 01 ndm 2021

Tém tat: Nhém nghién ctru tién hanh tong quan hé thong cac bai bao lién quan téi dugc dong hoc
quéan thé cua isoniazid (INH) nham xac dinh ddc diém ciing nhu cac yéu t6 anh hudng t6i su bién
thién trong duge dong hoc quan thé cia INH. M6t quy trinh tién hanh tim kiém hé thdng céc bai bao
duoc thuc hién trén co so dir liéu Pubmed va Embase, bao gém cac bai bao lién quan c6 tén trong
danh muc tham khéao. Tt ca cac bai bio nghién ctiru vé mé hinh dwoc dong hoc quéan thé cia INH,
viét bang tiéng Anh, tién hanh trén ngudi (nguoi tinh nguyén khoe manh hodc bénh nhéan lao phdi)
déu duoc thu nhan. C6 10 bai bao duoc téng hop; ph?m 16n cac bai bao dua ra két qua md hinh duoc
dong hoc quén thé hai ngén véi dac diém hép thu va thai trir tuan theo dong hoc bac mot. Yéu td du
doén anh hudng t6i d thanh thai INH rd rét nhét 12 kiéu hinh gene NAT2, cling véi can ning (anh
hudng t6i thé tich phan bd clia ca ngin trung tim va ngoai vi). Véi d01 tuong tré em, hé enzym co
anh huong dang ké t61 d6 thanh thai INH. Két qua cho thdy, mot s6 yéu t c6 anh huong dang ké

nhu kiéu hinh NAT2 can dugc luu y trong thuc hanh 1am sang.

Tir khoa: Dugc dong hoc quﬁn thé, isoniazid.

1. Mé dau

Bénh lao 12 mdt van dé sirc khoe toan cau —
cu thé hon, lao dugc coi la mot trong muoi
nguyén nhan giy tir vong hang dau thé gi6i [1].
Véi nguy co nhu vay, Lién Hop qudc da dit ra
cac Muc tiéu phat trién bén viing cho t6i 2030,
trong d6 quyét tim loai bo bénh lao vao nim
2030 [2]. Nhiéu nghién ctru da nganh da duoc
thuc hién, trong do6 viéc tdi wu hoa cac phac dd
diéu tri hién tai la trong tam [1].

Trong mot thoi gian dai, isoniazid (INH) la
maot thanh phan quan trong trong phac do diéu tri
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lao hang mdt do hoat tinh diét khuan cao [1]. Co
ché hoat dong cua INH 14 ngin chin su hinh
thanh acid mycolic chudi dai, mot phan thiét yéu
cuia vach té bao vi khuan lao [3]. Ttr d6, INH c6
thé loai bo sy phat trién nhanh chong cua vi
khuén lao trong vong 48 gio diéu tri dau [4,5].
INH duoc str dung phdi hop véi cac thude chong
lao hang mét khac nhu rifampicin, pyrazinamid
va ethambutol dé ngin can sy khang thube [6].
Tuy nhién, hiéu qua cua INH con tuy thude
vao bdi canh va dic diém quan thé. Cac nghién
ctru da cho thay da hinh gen N-acetyltransferase
2, tudi tac, tinh trang dinh dudng, tinh trang
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nhiém HIV va diéu tri HIV ¢6 anh huong t6i didc
diém duoc dong hoc cia INH, tir d6 anh hudng
t61 két qua diéu tri [7-10]. Vi vdy, viéc nhan biét
va danh gia cac yéu td anh hudng téi cac thong
s6 duoc dong hoc cua INH la hét sire quan trong
trong cé thé hoa diéu tri.

Dugc dong hoc quan thé 1a mot phuong phap
dang dugc ap dung ngay cang rong rdi, voi muc
dich phan tich cac dac diém duoc dong hoc cua
thudc, dic biét 1a trong cac nhom quéan thé khac
nhau trong nghién ctru lam sang [11,12] nham t6i
wu hoa ché do diéu trj bang thudc v6i mdi ca thé
bénh nhan. Déi voi INH, cho t6i nay ching toi
chua ghi nhan tai liéu nao tién hanh tong quan hé
théng cac dic diém duogc dong hoc quﬁn thé.

Vi vy, muc dich cua bai tong quan nay la
tong hop mot cach hé thong cac thong tin lién
quan tdi dac diém, thong s6 duge dong hoc cua
INH va cac yéu td anh huong téi ching, giai
thich cho su khac biét giita cac nhom quan thé.

2. Poi twong va phwong phéap nghién ciru
2.1. Poi twong nghién ciru

i) Tiéu chuén lya chon

Nhom nghién ctru lya chon cac bai bao dugc
xuat ban trén cac tap chi khoa hoc dugc binh
duyét (peer-review), dugc viet bang tieng Anh va
¢6 ndi dung nghién ciru vé dugc dong hoc quan thé
cta isoniazid (INH) trén nguoi (nguoi tinh nguyén
khoe manh hodc bénh nhan lao phoi).

ii) Tiéu chuén loai trir bao gdm:

1) bai tong quan, téng quan hé thong hodc
phan tich meta; 2) tom tat, binh luan, thu giri toa
soan, tom tat tham luan hoi nghi, v..v..; 3) Bai
trinh bay phuong phap; 4) Nghién ctru in vitro
hay nghién ctru trén dong vat.

2.2. Phwrong phap nghién ciru

2.2.1. Chién lwoc tim kiém

Nhom nghién ctru tién hanh kiém trén 02 co
s& dit liéu Pubmed va Embase dé tim kiém cac
bai bdo dugc xuat ban cho téi thang 12 nam
2019. Cac cum tir khoa tim kiém duoc liét ké

trong Bang 1. Céc bai bao tong quan va danh
sach tai liéu tham khao dugc st dung dé tim kiém
thém bai bdo thoa méan tiéu chuan lya chon.

Bang 1. Danh sach tir khoa

Tu chu dé Tu khoéa

Pharmacokinetics | “Pharmacokinetics”,
“Pharmacokinetic”, “Kinetics,
Drug”, “Drug Kinetics”,

“PK”, “PKs”, “Klnetlc”,

“Kinetics”

"Isoniazid", "lsonicotinic
Acid Hydrazide", "hydrazide,
isonicotinic acid",
"Phthivazide", "Phthivazid",
"Tubazide", "Isonex"

Isoniazid

Population “Population”

2.2.2. Lya chon bai bdo

Dit liéu vé két qua tim kiém dugc nhap thong
qua phin mém Endnote X7. Sau khi loai bo cac
bai bao bi trung, hai nghién ctru vién trong nhom
ra soat cac tiéu dé va tom tit mot cach doc 1ap.
Sau d6, nhom nghién ciru tién hanh doc toan vin
cac bai bao dugc chon va danh gia tung bai, lan
nay do hai nghién ciru vién khac tién hanh song
song doc lap. Trong qua trinh nghién ctru, bat ky
su bat ddng nao déu dugc thao ludn lai hodc hoi
¥ kién nghién ciru vién cép cao hon.

2.2.3. Trich xudt dit liéu, tong hop va phan tich

Hai nghién ctru vién tién hanh trich xuét cac
thong tin lién quan tir cac nghién ctu nhu: thong
tin hanh chinh, thiét ké nghién ctru, dic diém
quan thé nghién ctru, muc dich nghién ctu, ¢
mau, dic diém mo hinh va két qua nghién ciru
mot cach doc 1ap. Sau do, hai két qua s€ dugc so
sanh. Bat ky su bat dong nao déu duoc thao ludn
lai hodc hoi y kién nghién ctru vién cap cao hon.

3. Két qua

3.1. Quy trinh lya chon va logi trir cac nghién ciru

10 bai bao da dugc lya chon (quy trinh thyc
hién duogc tom tat trong Hinh 1) va lya chon dugc
10 bai béo. Tat ca cac bai bao dugc xuit ban
trong thoi gian tir ndm 1995 t6i nam 20109.
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Hinh 1. Biéu d6 quy trinh chon lya bai bao tong quan.

3.2. Pdc diém bénh nhdn trong cdc nghién ciru

Déi tuong nghién ciru da dang, trén ca ngudi
tinh nguyén khde manh, nguoi 16n va tré em, co
03 nghién ctru duoc tién hanh trén dbi tuong
bénh nhan lao phdi (nguoi 16n) va 03 nghién ciru
dugc thue hién trén dbi tugng 14 tré em. C& mau
clia cac nghién ciru niam trong khoang 18 t&i 235.
C6 sy khac biét 16n vé ty 1é kiéu hinh NAT2
(nhanh/cham/trung gian) gitta cdc nhom quan thé
dan toc khac nhau.

Céc nghién ctru chu yéu duoc tién hanh phan
tich bang phdn mém NONMEM la mét phan

mém chuyén dung cho phan tich duoc dong hoc
quan thé theo phwong phap anh huéng hdn hop
phi tuyén (non-linear mixed-effect model) [13-
16, 20-22]. Bén canh do, nghién ctru cua Lalande
va cong su [17] sir dung Monolix 1a mot phan
mém moéi so vai NONMEM (ban Monolix 4.3.2
dugce str dung trong nghién ctru ra mit nim
2014); nghién ctru cia Magis-Escurra [18] st
dung Winnonlin 14 mot phan mém ctia hing
Certara. Pay déu 1a cac phan mém duoc sir dung
rong rai trong cong dong phan tich dugc dong
hoc — dugc luc hoc. Nghién ctru cua Peloquin
[19] duogc tién hanh vao nim 1997, vi vdy sir
dung phin mém NPEM2 14 mét phin mém ci.
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Béng 2. Thong tin chung vé cac nghién ctru dugc chon

5

o sébenh | THIEGO Kiéu hinh
Tac gia, nam Quan thé nghién cau nhan (so (Nam/nit/ Tuoi (cham/trung
mau lay) Khéc) gian/nhanh)
Denti, P etal, | Tanzania trén 15 tuoi, 100 - 48/48/2 [13]
2015 méc lao moi 574y | 9842 35(2940)" 1 9 \hang r6)
Guiastre-nnec Tré em An BY mac lao 161 [14]
B etal, 2017 dH(;”I\l/dQC hodc dong mac (805) 91/70 8(6-11) 109/0/52
Kinzig- PN R [15]
Schippers, M. | Ngudi tinh nguyén 18 13/5 30+6 137213
Caucasia khoe manh
et al, 2005
. Tré so sinh Nam Phi 4 [16]
pomerd et | (gém 2 nhom: méc hozc (135618) 71/80 ti o 24thang | 45/67/36
khong mac HIV)
Nhém 1: ngudi tinh [17]
nguyén khoe manh [33]
Lalande,L. et | Nhdm 2: bénh nhan mac 39/0/38
al, 2015 lao phéi [34] 89 43/40/6 1 36.7+85 |15 khong ro)
Nhom 3: nguoi tinh
nguyén khée manh [35]
Magis- R . . N [18]
Escurra, C. et t'f’;rl‘gn”ha“ lao tir 18 ol | 4y 32/9 42
al, 2014
Peloquin, C. | Ngudi tinh nguyén khoe [19]
A.etal, 1997 | manh 19-45 tudi 24 24/0 2715+71 16/0/8
Seng, K. Y. et | Nguoi tinh nguyén chau i [20]
al, 2015 A khoe manh 33(298) | 23/10 33 (22-56) 11/15/7
- Bénh nhan lao phdi Nam [21]
Wilkins, J. J. A 2 AN 235
et al, 2011 Phi tr(in 1,8 tqu (loai trur (2352) 133/102 36 (20-60)
phu nix cé thai)
. o 28/28/16 [22]
Zvada, S. P. et | Tré em Nam Phi mac 2.17 (0.417, A« A
al. 2014 20 76 (629) | 40/36 10.7) I(idéuk)hong c6 dir

Tudi dugc trinh bay dudi dang trung vi (khoang tir phan vi)
*: Trung vi (Bach phan vi 2.5, bach phéan vi 97.5)

Bang 3. Ché d9 liéu, loai mau va thoi diém lay mau

Téc gia, nam | Ché do liéu INH Loai mau | Thoi diém lay mau

Bénh nhan nang dudi 50 kg: 225 2 thoi diém: sau 1 tuan va sau 2 thang tinh
Denti,P etal, | mg/ngay Huyét tir khi bat dau dung thubc chdng lao
2015 Bénh nhan nang trén 50 kg: 300 | tuong 3 mau/thoi diém lay mau: 2, 4 va 6 gio sau

mg/ngay

khi ubng thudc

Guiastrennec,
B etal, 2017

3 lan/tuan: 75 mg (6-10 kg); 150
mg (11-17 kg); 225 mg (18-25

kg); 300 mg (26-30 kg)

Lay mau vao thoi diém udng liéu thi 6:

Huyét truéc khi ubng thubc va 2, 4, 6, 8 gio sau
tuong uong thuoc




6 L.A. Tuan et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 37, No. 1 (2021) 1-13

200 mg truyén tinh mach trong

ldy mau 1an thtr hai

Kinzig- 20 phat; udng 1 liéu 100 mg va £ Lo s i s 4iA
Schippers, M. | udng 1 liéu 300 mg (v6i 60 mg tll-IIuyet II(_r?_y rl?]'eltjhm?g cho 61 thai diem 24h sau
Et al, 2005 vitamin B6): dung lan luot, theo ong | uong thuo
thir ty ngau nhién
Nhom 1: lay mau vao thoi diém bt dau
udng thubc va tuan thir 84
Kiser,J.J. et | Ubng 10 — 20 mg/kg mot Huyét Nhom 2: 1ay mau vao thoi diém tuan 12 va
al, 2012 lan/ngay hoic dung placebo tuong tun 84
Thoi gian ldy mau: vao 1 va 3 gio (hoac 2
va 4 gio) sau khi udng thudc
Nhom 1: lay mau huyét tuong truoc licu thir
fa 2 s < nhat va 1 gio sau liéu cudi cling. Mau ELF
tT::gm;ﬁglg,ng 300 mg/ngay tﬂggvé duoc thu vao Idic 4 gior sau liéu cudi ciing.
Lalande,L. et hom 2: udna 300 ma/nai dich 16t Nhom 2: huyet trong va dich ELF lay 2 gio
al, 2015 N om : uoﬂng.; £ gngay i sau uong thuoc
Nhom 3: moét lieu uong 250 mg biéu mo P % . . 5
duy nhét (ELF) Nh_qm 3: _huyet '_rEror}g thu _t‘ruoc kh|_ u0£ng va
1 gio, 2 gio, 4 gio va 24 gio sau khi uong
thude
Magis- L i , Thoi diém lay mau: > 2 tuan sau khi bat dau
Escurra. C. et Uong vai licu 5 mg/kg (toi da Huyeét dléu_tr;_ o
t 300 mg/lan/ngay) tuong Thoi gian lay mau: 1; 1,5; 2; 2,5; 3; 4; 6; 8;
al, 2014 N . Sz J
12 va 24 gio sau khi uong thuoc
Peloquin, C. Uéng lidu 250 mg Huyét Trudce khiuong va 0.5; 1; 1,5; 2; 2,5; 3; 4; 6;
A. etal, 1997 tuong 9; 12; 18; 24; 30 va 36 h sau khi uéng thuéc
- Uong 1 lieu 600 mg efavirenz;
nghi uéng trong 14 ngay
- Phan nhdm ngau nhién theo ti 1¢
1:1: udng vién rifampicin (600
mg) hoac rifampicin (600
Seng, K.Yy. | M9)/isoniazid (300 mg) hang Huyét 0,1,2,4,6,8,10, 12, 18 va 24 giv sau lidu
etal 2015 | M9y trong 14 ngay tuong INH cudi cling
' - Uong thém 1 vién efavirenz 600
mg khi d6i vao ngay cudi cing
udng thuéc chong lao
- Nghi ubng thuéc, sau do ddi
nhém (c6 udng efavirenz vao
ngay cudi)
Nhom 1 (91 bénh nhén): uéng | ngiu nhién vao lic 0 - 12 i sau ki uing
Wilkins, J. J. | 100 — 400 mg/ngay, 5 ngay/tuan Huyeét tr?uéc) g g
etal, 2011 Nhom 2 (144 bénh nhén): 200 — | twong AP .z s .
450 mg/ngdy, 7 ngay/tuan Nh_om 2: t.ru’(.yc .khl gong va vao_lutj 0,5; 1,4
1,5; 2; 2,5; 3; 4; 6 va 8 h sau khi uong thuéc
Nhom 1: 2 thoi diém (1 va 4 thang tur khi bat
Nh6m 1 (56 bénh nhan): 5 ma/kg déu\ diéu tri); 5_m§u/thcyi qiém (0,75; 1,5; 3;
< - Ay £ 4 va 6 h sau khi uong thuoc)
Zvada, S. P. Nhém 2 (20 bénh nhan): 5 Huyeét Nh6m 2: bét dau 1y mu >2 tuin sau khi
et al, 2014 mg/kg; tang 1én 10 mg/kg vao dot | twong ; -

bat dau diéu tri. Lay mAu truéc khi uong
thuoc va sau uong thuoc 0,5; 1,5; 3 va 5 h.
Lap lai 1 tuan sau do.
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Bang 4. Tom tit dic diém mo hinh dugce dong hoc quan thé cua cac nghién ctru

Dic diém moé hinh duoc dong hoc quan thé Trich dan S6 lugng bai bao
S0 ngan
Mot [16,19] 2
Hai [13-15, 20-22] 6
Ba [17] 1
Khong ngan [15,18] 2
Dic diém hap thu
Bac mot [13-16,17,19-21] 8
C6 ngan chuyén tiép [13,14,21] 3
Yéu t6 anh huong
Kiéu hinh NAT2 CL [13-16,20-21] 7
Ke [17] 1
F [22] 1
Can nang Ve [14,15] 2
Vp [14,15] 2
Vv [16] 1
Q [14] 1
Cl [15,16] 2
Hé chuyén hoa enzyme CI/F [16,22] 2
Thay dbi sinh kha dung CI/F [16] 1
Giai tinh V/IF [21] 1
Tinh trang mac HIV CI/F [21] 1
Vc: thé tich ngan trung tam (L);
Vp: thé tich ngan ngoai vi (L);
Q: luong chuyén tiép giita cac ngan (L/h);
CI/F: db thai trir biéu kién.
Bang 5. Céc thong s va phuong trinh két qua
Tac gia, nam | Pai luong | Phuong trinh két qua | Trich din
MO hinh 1 ngan
Peloquin, C. ka_:2.57 +1.59; V=0.95+0.16; [19]
A etal 1997 Cl=26.63+17.88
' ke=0.35+0.18; t1/2=2.45+0.98
Lan luot ddi voi nhém chuyén hoa (CI/F)i = (CI/F) x (WTi/WT)07 [16]
cham, trung gian va nhanh: (Ve/PF)i = (Ve/F) x (WTi/WT)L0
CL/F=3,9+3,6; 4,7+2,8; 6,1+3,1 CI/F, Vc/F la gia tri tuong ttng véi
V/F=13,6%8,8; 9,8+4,0; 9,614,2 ca thé nang 70 kg.
. AUCO.24 fEM = (MATHGT)/[MATHGT +
;o'i;r’l‘]' etal, | _74 7+49: 36+15,5: 34+16,3 (AgeCl50c1)" 1]
Cmax=10,2+5,3;
8,7+3,1; 9,7£3,7
Tmax=1,67+0,11; 1,54+0,08;
1,54+0,1
T1»=3,14%+0,99; 1,5+0,26; 1,2+0,2
Mo hinh 2 ngan
. Ve = 48.2 (90%Cl: 18.7-56.4); Vp = [13]
%el”;"P etal, | 16.5(90% ClI: 12.4-45.4): Q = 16.1
(90% ClI: 7.50-61.6)
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MTT =0.924; NN = 2.73

Cl (nhém chuyén héa nhanh va trung
binh) = 26.1 (90% CI: 23.6-29.5)

Cl (nhém chuyén héa cham) = 15.5
(90% Cl: 14.4-16.7)

Giatri Cl, Vc, Vp, Q la gia tri dac
trung cuia ca thé 6 can nang gay 43 kg
(trung vi ciia quan thé nghién ciru)

Lalande,L. et
al, 2015

0.800+0.693; k= 9.584+6.468;
k21=9.899+6.869; k23=9.266£7.772;
k3>=11.276 £7.820; Vplasma=51.3 £44.5;
VELF=49.9+46.0; Vac=53.7£42.0

ke. X1 — k12.X1 + k21.X2; dX2/dt =
k12.X1 - k21.X2 — k23.X2 +
k32.X3; dX3/dt = k23.X2 — k32.X3;
ke = ki + ASkS, Yl= Xl/Vplasma;
Y2 = XZ/VELF; Y3 = X3/VA(:;
SDplasma = 0.0075 + 0.0391x +
0.0017x%SDecr = 0.0175 + 0.1423x
+ 0.0006x%,SDac = 0.0175 +

0.0733x + 0.0006x?

Vc=19.9; Vp=459; Ka=254 _ wr ve 14
Q=161 P VC/F_TVVC'(W)'e" t
MTT = 1.08; NN = 8.53 oy (WT
Guiastrennec, | Cl/F=4.41 Ve/F =TV (17-8)
B etal, 2017 wT 7
Q/F = TVq- (m)
WT 3
CL/F =TV, - MF-(1+ACE-ACEg)- (W)
Ve =22.1(18.0-26.2); Vp = 35.2 [15]
Kinzig- (29.6-40.8);
Schippers, M. | Ka=2.28 (1.87 — 2.69)
Etal, 2005 Cl (fast) = 14.2 (12.4 — 16.0)
Cl (slow) = 5.00 (4.65 — 5.35)
Vc=18; Vp=159; (CI/F)i = (CI/F) X (WTi/WT)?7 [20]
Seng, K. Y.et | Ka=0.6;Q=2.9; (VC/IF)i = (VC/F) X (WTi/WT)L©
al, 2015 CI/F=65.2L CI/F, Vc/F 1a gia tri twong Gng V6i
ca thé nang 63 kg.
CLfast/F= 21.6 (RSE: 38.8%); (CL/F)i = CL.(WTi/ WT)?™ [21]
CLslow/F=9.70 (RSE: 3.05%) (VC/F)i =Ve.(WTi/ WT)L®
Vc/F=57.7 (RSE: 2.81%); Vp/F=
. 1730 (RSE: 17.4%)
Wilkins, J. J. | y/r='3 34 (RSE: 8.529%); ka=1.85
etal, 2011 (RSE: 4.01%); tlag= 0.180 (RSE:
7.63%)
GCL,HN =-0.174 (RSE 222%)
ch,gender,F =-0.103 (RSEI 25.7%)
CL125=8.15+9.00; Vci25= 16.2410.2; CLi= CL12,5(WTi/12.5)0'75; Vi= [22]
Zvada, S. P. et | MTT=1.04£6.10; NN=8.04+11.9; Vi25.(WTi/12.5)1
al, 2014 TM50= 58.2+9.00; Hill=0.122+24.6 MF = 1/[1 + (PMA/TM50Hil]
Mo hinh 3 ngan
ka= 2.57; ki= 1.372 £1.364; k= dXa/dt = - ka.Xa; dX1/dt = ka.Xa— | [17]

MO hinh khong ngan




L.A. Tuan et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 37, No. 1 (2021) 1-13 9

Magis- AUCo24= 15.2 (6.1-29.8); Crnax = 3.2 [18]
Escurra C. et | (1:3-5:2); Tna= 1.3 (1.0-2.5); CL/F=
o1 2014 19.8(10.1-49.3); Vd/F= 82.1(49.3-

' 187.9); t1/2=2.9(1.7-4.5)

Vc: thé tich ngan trung tam (L);

Vp: thé tich ngdn ngoai Vi (L);

Q: lwong chuyén tiép gitra cac ngan (L/h);
MTT: thoi gian chuyen tiép trung binh (h);
NN: sé ngan chuyen tlep

sigmoidal riéng rg;

(9,33 thang);

MF: hé s6 danh gia d6 truong thanh;

SS, FS, FF: kiéu hinh NAT2 (S=cham, F=nhanh);

fem: thong sb biéu didn do “truong thanh” cia hé enzym ddi vai tré so sinh, biéu dién boi cac md hinh

fr: thong s bicu dién thay doi twong doi lién quan téi sinh kha dung; ‘ 7
MAT: dai lwgng biéu thi mirc @6 phét trién cua hé enzym chuyén hda, tinh bang tudi cong vai thoi gian thai ki

AgeCI50: théng s6 MAT ma tai ¢6 CI/F bang mirc 50% gia tri CI/F ctia ngudi truong thanh;
H (Hill): hé s6 Hill — biéu thi téc d6 truang thanh hé enzym;

Clizs, VCi25: d6 thanh thai va thé tich phan bd ngan trung tim ctia mot c& thé nang 12,5 kg;
Clzo, Vcro: @6 thanh thai va thé tich phan bd ngan trung tam cta mot c& thé nang 70 kg;

PMA: tudi sau kinh chét, dugc tinh bang tuoi cua tré cong thém 36 tuan (gia thiét tre khong bi sinh non);
TM50: @6 tudi sau kinh ma ca thé dat sy phat trién hé enzym bang 50% muc toi da (tuan);

Bcwriv: thong sé biéu dién anh huéng tuyén tinh cua tinh trang nhidm HIV t6i dai luong CL/F;
By gender,F: thoNg s biéu dién anh huong tuyén tinh cua bién gici tinh téi dai lugng Vc/F.
Dit li¢u dugc biéu dién dudi dang trung binh + d6 Iéch chuan hodc gié trj trung vi (khoang).

3.3. Bdc diém thuoc sir dung trong cdc nghién ciru

Ché d6 liéu INH cua céc nghién cuu dugc
lya chon kha da dang, bao gém cac ché do licu
mot 1an hang ngay; 3 lan/tudn va 5 ngay/tuan -
mdt s6 nghién ciru con str dung nhiéu ché do liéu
khac nhau trong cung mot khoang thoi gian.
Puong udng 1a dudng dua thude phd bién nhét;
chi ¢6 01 nghién ctru sir dung dudng truyén tinh
mach trong thoi gian ngén (20 phat) [15].

Céac mau trong nghién ctru duoc lay dé xac
dinh dugc dong hoc cua INH chi yéu 1 huyét
twong bénh nhan, trong d6 c6 01 nghién cuu
dugc 1y thém dich 16t biéu mé [17].

Viéc léy nhiéu mau lién tuc duge thuc hién
trong tat ca 03 nghién ctru trén nguoi 16n khoe
manh [15,19,20]. Cac nghién ctru trén bénh nhan
thuong c6 ché do 1ay miu thwa hon, khoang 5
hoic 6 mau voi mdi bénh nhan [13,17,22], phi
hop véi huéng din ctia FDA. Céc nghién ciru
trén tré em, bat ké tinh trang mic bénh lao, déu
¢6 ché d6 14y méau thua hon so v6i nguoi 16m, phu

hop véi dic diém cua chinh d6i twong nay
[14,16,22].

3.4. Phuong phdp phdn tich duoc dong hoc
quan thé

Phan 16n cac nghién ctru déu dwa ra cing mot
két qua cho mé hinh dugc dong hoc quan thé cua
isoniazid 1a m6 hinh hai ngén (7 nghién ctu).
Mot nghién ciru duy nhét st dung két qua tir ca
mau huyét twong va dich 16t biéu mé — két qua
dura ra 1a md hinh ba ngan. T4t ca cac nghién ciru
Iira chon déu c6 qua trinh hap thu va thai trir tuan
theo dong hoc bac mot. Trong s6 3 nghién ciru
c6 dua qua trinh hap thu theo ngan chuyén tiép
vao danh gia, ca 3 déu lua chon day 1a mo hinh
t6i uu.

Trong qua trinh xay dung m6 hinh, nhiéu yeu
td anh huong t6i su bién thién cua cac thong sb
dugc dong hoc da dugc dua vao xem xét, tuy
nhién chi c6 mot sé it thuc sy c6 anh hudng dang
ké. Kiéu hinh gen NAT2 1a yéu t6 c¢6 sic anh
huéng 16n nhét (07 nghién ciru). Kich ¢ co thé
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(thé hién qua can ning) ciing 1a mot yéu t giai
thich dang ké cho bién thién duoc dong hoc giita
céc ca thé - trong 06 nghién ciru, yéu to nay da
duoc dua vao phuong trinh ctia mé hinh co ban
dé giai thich cho bién thién ctia gia tri thé tich
phan bd va d¢ thanh thai quan thé. Bén canh do,
yéu t6 gidi tinh (01 nghién ciru) va tinh trang
nhiém HIV (01 nghién ctru) ciing cho thay anh
hudng téi su bién thién giira cic cé thé.

4. Ban luian

4.1. Pac diém nghién cuu va ddc diém sir
dung INH

Isoniazid 12 mot trong nhitng thudc duoc sir
dung rong rii nhu mot liéu phép dau tay trong
diéu tri lao. Mot sb nghién ctru dugc dong hoc
ciia INH da duoc bao céo. Day la bai bao tong
quan d4u tién nham tom tat kién thic lién quan
dén dugc dong hoc qué”ln thé cta INH, tap trung
vao phan tich cac yéu t6 anh huong dén duoc
dong hoc cua INH.

C6 03 nghién ctru ¢6 ddi tugng 1a benh nhan
nguoi 16n, 03 nghlen ctru co dbi tuong la ngu(n
khoe manh, két qua nay cho thiy phan nao moi
quan tdm cua cac nha nghién ctru vé dic diém
dugc dong hoc cua thude chéng lao trén hai d6i
tugng nay 1a kha turong dong. Bén canh do, dbi
tuong tré em ciing dugc quan tdm (03 nghién
ctru) (bao gdm 02 bai bao vé tré em mic bénh lao
va 01 bai vé tré khong mic bénh duoc sinh ra bai
me nhiém HIV [16]). Nghién ctru ctia Lalande va
cong sy duogc tién hanh véi dit liéu hdi ctru tir ca
hai nhom Ia bénh nhan va nguoi khée manh; tuy
nhién trong nghién ciru ndy, sé bénh nhan chi la
6 trén tong s6 mau 1a 89, do d6 nhom tac gia nhan
dinh két qua ctia nghién ctru s& chiu anh huéng
nhiéu tir nhom nguoi khoe manh [17]. Nghién
clru trén ngudi khoe manh ludn 13 bude dau tién
nham kham pha cac dac diém dugc dong hoc cta
mot thude, két qua tir nhitng nghién ciru d6 cho
phép udc tinh cac thong sd duge dong hoc cia
thubc mot cach dang tin cay, nham phuc vu cho
cac nghién ctru tiép theo trén bénh nhan. Tuy
nhién, chung t6i ciing nhan thiy ring trong téng

s6 10 bai bao, khong bai bao nao dé cap toi ti 18
sO nguoi bi lao méi va sd ngudi bi lao tai tri; hodc
¢6 18, van d¢ nay khong dugc cac nhom nghién
ctru dt ra tir dau.

Pic diém cua dbi tuong nghién ciru co vai
tro quyét dinh t6i ché do liéu ciing nhu thoi diém
léy mau. Viéc léy nhiéu mau lién tuc duge thuc
hién trong tat ca 03 nghién ctru trén ngudi 16n
khée manh — véi muc dich thu thap tdi da dit liéu
lién quan t61 dac diém cac qué trinh dugc dong
hoc cta thude [15,19,20]. Pay ciing 1a chwong
trinh 14y mau bat budc néu nhém nghién ctru
thuc hién tinh toan theo mo6 hinh dugc dong hoc
khdong ngan. Cac nghién ctru trén bénh nhéan
thuong c6 ché do 1dy mau thua hon, khoang 5
hodc 6 mau v6i mdi bénh nhan [13,17,22], phu
hop v6i huéng dan cua FDA. Lalande va cong
su con tién hanh 1dy miu dich 16t biéu mé phoi
dé dinh luong ndng d6 thube phuc vu cho xay
dung mo6 hinh dugc dong hoc qu?m thé - tuy
nhién can luu y vé& cach lay loai mau nay, tuy
dinh luong dugc mot cach tryc tiép nong do
thudc tai dich, thuc té lai kho thuc hién [17]. Cac
nghién clu trén tré em, bat ké tinh trang mic
bénh lao, déu c6 ché do léy mau thua hon so véi
ngudi 16n, phu hop véi dic diém cua chinh ddi
tuong nay [14,16,22].

Liéu lugng thudc udng trong cac nghién ciru
déu tuin theo hudéng din cia WHO: 5
mg/kg/ngay (t6i da 300 mg) cho ngudi 16n va 10
mg/kg (t6i da 300 mg) voi tré em [23,24]. Mot
nghién ctru tai Nam Phi trén d6i tugng tré em
mic hodc khong bi tiép xuc véi HIV trong qua
trinh me mang thai st dung lidu 10 — 20 mg/kg
vi ddy 1a mot phan ctia mot thir nghiém 1am sang
16n hon (IMPAACT P1041) nhiam danh gia hiéu
quéa cta ché do liéu isoniazid riéng biét nhim
ngan nhiém bénh lao va mic lao thé an tai tré em
Nam Phi ¢6 me nhiém HIV [16], theo phuong
phéap nghién ctru cua thir nghiém lam sang nay,
do muc lidu t6i da dé dam bao an toan 1a 30
mg/kg, trong khi “tré em nhiém lao thé an duoc
khuyén cdo ding liéu 10 — 20 mg/kg hang ngay
nham dat nong d6 thudc trong mau phu hop cho
diéu tri, ké ca & ddi twong co kiéu hinh gen
chuyén hoa thudc nhanh” [25]. Bén canh d6 mot
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nghién ctru khac trén bénh nhan la nguoi 16n tai
Nam Phi sir dung mirc lidu 100 — 400 mg/ngay
va 200 — 450 mg/ngay (cao hon so v&i mirc tdi
da 1a 300 mg/ngay) — tuy nhién, can luu y ring
phan 16n bénh nhan dugce ding murc lidu t6i da
trong khoang han dinh, chi c6 02 nguoi dung
mirc liéu 400 mg/ngay va 01 ngudi dung mirc
450 mg/ngay [21].

4.2. Phuong phdp xdy dung mo hinh va két qua
Vé cac yéu to anh huong toi duoc dong hoc

Nghién ctu cua Peloquin va cdng su nam
1997 Iya chon ngay tir ddu mé hinh mot ngin
nham danh gia dac diém dugc dong hoc cua
isoniazid mdt cach don gian (song song vdi phan
tich khong ngan) [19], tuy nhién cac nghién ctru
khac sau nam 1997, da thtr nghiém va so sanh
nhiéu loai md hinh khac nhau va déu dua toi két
luan chung vé mé hinh hai ngin 14 mé hinh hop
li nhét [13-15, 20-22]. 03 nghién ctru ¢6 dua mod
hinh hép thu thong qua nhiéu ngin chuyén tiép
theo dong hoc bac mdt vao kiém dinh — tat ca déu
gilt dic diém nay trong md hinh két qua cubdi
cuing [13,14,21]. Lalande va cong sy dua ra két
qud md hinh ba ngan, nguyén nhan 1a do nhom
nghién ctru st dung thém mot loai mau khac (bén
canh huyét trong) 1a dich 16t biéu mé phdi, vi
vay mé hinh két qua vé& co ban 1a mot md hinh
hai ngan cong thém mot ngan nita dai dién cho
dich [17].

Bén canh d6 trén qu?m thé bénh nhan khoe
manh, hai nhom nghién ctru cua K.Y. Seng
(2015) va Kinzig-Schippers (2005) c6 két luan
giéng nhau v& mé hinh duoc dong hoc cua
isoniazid. Két qua vé& d¢ thanh thai cia Seng cao
hon Kinzig-Schippers (65,2 L so v6i 14,2 L dbi
v6i nhém chuyén hoa nhanh), didu nay co thé
giai thich do su khac biét vé nhém quéan thé duoc
dua vao trong nghién clru: Seng va cong su bao
c4o két qua cua ddi twong ngudi chau A, vén co
su chénh léch v& ti 18 kiéu hinh chuyén héa
isoniazid so véi nhém ngudi Caucasian trong
nghién ctru ctia Kinzig-Schippers. Dong thoi, su
chénh 1éch vé kich c& co thé, thé hién qua can
ning trung vi ciia hai quan thé bénh nhén (63 kg
(Seng) so voi 74 kg (Kinzig-Schippers), ciing

nhu ti 1¢ md, c6 thé giai thich cho su chénh léch
vé thé tich phan b ciing nhu do thanh thai cua
hai nghién ctru [15,20].

Wilkins va cong su 1a nhom duy nhat trong
sO cac bai bao chung t6i tong hop phat hién mbi
tuong quan giita gidi tinh va thé tich phan bb (thé
tich ngdn trung tAm & nit thdp hon nam — dugc
nhoém nghién ctru giai thich boi ti 18 phan trim
md O ni gidi 1on hon nam gidi), cling nhu
twong quan giita tinh trang nhiém HIV véi sy
giam do thanh thai (c6 li€n quan tdi suy giam
hoat dong cia NAT2 & bénh nhan duong tinh
voi HIV) [21].

Va cic nghién ctru ¢ tré em cho thay céc
thong sd thé tich phan bd va do thanh thai thap
hon so v6i ngudi 16n, do kich thudc co thé nho
hon. Sy phat trién cta hé enzym 1a mét yéu td
luén dugc xem xét dua vao mé hinh dé giai thich
cho su khac biét vé dic diém duoc dong hoc gitra
nguoi 1on va tré em [16,22].

Su lién quan cta kiéu hinh gene NAT2 t6i do
thanh thai isoniazid d3 duoc biét tir trude: dod
thanh thai isoniazid & bénh nhan c6 kiéu hinh
chuyén hoa cham s& thip hon, din toi luogng
thudc trong co thé cao hon (thé hién qua gi tri
AUC cao hon). Méi twong quan nay di duoc
chtng to trong 07 bai bao c¢6 can nhic sy anh
huong cua kiéu gen NAT2, trong khi 03 bai con
lai khong can nhic toi yéu td nay ngay tir dau véi
nhig 1i do khac nhau. Nhitng c4 thé chuyen hoa
cham, thiéu hut enzym NAT2, co6 thé co gia tri
do6 thanh thai c6 tinh dai dién cao hon cho dd
thanh thai INH khong lién quan t6i kiéu gen
NAT?2 [21]. Trong khi d6, nhitng ca thé chuyén
hoa nhanh c6 do thanh thai cao hon chu yéu 1a vi
hoat dong thai tru thuc té tang cao, khong phai
do sinh kha dung giam [20]. Bén canh kiéu hinh
NAT?2, sy khac biét gitra dac diém dan cu va dia
li ciing c6 thé giai thich cho su khac biét vé do
thanh thai.

Mot phan tich meta cta Pa51panodya va cong
su cho thy da dang kiéu hinh 1a mot yéu té anh
hudng t6i két qua diéu tri lam sang, bénh nhan
¢6 kiéu hinh chuyén hoa nhanh cé nguy co that
bai diéu tri vé mat vi sinh ciing nhu c6 ti 18 tai
nhiém lao cao hon cac bénh nhan chuyén hoa
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cham [26] — diéu nay phu hop voi dic tinh duoc
dong hoc/dugc luc hoc cua isoniazid 1a diét
khuédn phu thudc ndng do. Két qua tir mo phong
ctia nhém Wilkins con goi ¥ rang ché d6 licu dya
trén cAn ning chung hién nay trong huéng dan
cia WHO cho két qua ndng do thude thap dudi
mirc phtt hop diéu tri & nhém nguoi chuyén hoa
nhanh [21]. Tuy nhién, nhém bénh nhan chuyén
héa cham lai ¢6 nguy co ton thuong gan sau mot
lidu trinh diéu tri v6i lidu thong thuong [15].
Diéu nay cho thay viéc sang loc kiéu gen NAT2
nham diéu chinh ché d6 liéu phu hop véi timg ca
thé, nang cao hiéu qua diéu tri ciing nhu dam bao
an toan. Ddi voi tré em, viéc dua mé hinh vé sy
phat trién hé enzym chuyén héa cua tré em theo
tudi s& gitp giai thich rd hon su thay ddi va khac
biét & cac thong sé duge dong hoc ddi voi dbi
tuong nay.

5. Két luan

Céac két qua vé md hinh duge dong hoc cua
isoniazid nhin chung déu dwa ra mé hinh hai
ngin (c6 qua trinh hap thu va thai trir tuén theo
dong hoc bac mot, cod thé mo phong su ha"ip thu
thong qua ngin chuyén tiép). Cac yéu tb c6 lién
quan dang ké t6i su bién thién ciia cac thong sd
dugc dong hoc bao gdm: kiéu hinh gen NAT2,
cin ndng (dai dién cho kich ¢& co thé), trong d6
kiéu hinh NAT2 c6 thé c6 anh huéng mang tinh
quyét dinh t6i két qua didu tri trén 1am sang.
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