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NAT2 = N-acetyl transferase 2
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Isoniazid metabolism

NAT2
Isoniazid —) Acetyl Tsoniazid
Acetylation

Hydrolysis

Hydrolysis

Covalent binding
to macromolecules

(Hepatic necrosis)

Hydrazine

Acetylhydrazine

(hepatotoxic)

Oxidation

Acetylation %

Acetylation

Acetylation rate

Mitchell et al. 1976, Roy et al. 2008

1) Rapid Acetylator

2) Intermediate Acetylator
3) Slow Acetylator

A

Hepatotoxins

[Acetyldiazine, Ketene,

Acetlorium ion]

Ce

Conjugation

Excretion

-

Drug optimization

Eur ] Clin Pharmacol (2013) 69:1091-1101
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PHARMACOGENETICS

NAT?2 genotype guided regimen reduces isoniazid-induced
liver injury and early treatment failure in the 6-month
four-drug standard treatment of tuberculosis: A randomized
controlled trial for pharmacogenetics-based therapy

Junichi Azuma - Masako Ohno - Ryuji Kubota -

Seichiro Yokota - Takayuki Nagai - Kazunari Tsuyuguchi -
‘Yasuhisa Okuda + Tetsuya Takashima + Sayaka Kamimura -
‘Yasushi Fujio - Ichiro Kawase «

Pharmacogenetics-based tuberculosis therapy research group
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The Influence of NAT2 Genotypes on
Isoniazid Plasma Concentration of
Pulmonary Tuberculosis Patients in Southern
Thailand
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2-3 ml
msuiana NATZhaplotypes
(Alleles: *4, *5B, *6A, *7B, *12A, *13A) l

Fast acetylation alleles + Slow acetylation alleles
("4, *12A, *13A) (*58, "6A, *7B)

c

(Fﬁ'::;::}]":ast a-lll:AIes) Intermediate acetylator: 1A Slow acetylator: SA
(Fast alleles/ Slow alleles) (Slow alleles/ Slow alleles)
*AI*4, *41*12A, *4I*13A,
*12A/12A, *12A/13A, *4/*58, *4/*6A, *4/*TB, *5B/*12A, *5B/*13A, *5B/*5B, *5B/*6B, *5B/*7B,
*13A*13A *6A/*12A, *6A*13A, *7B/I*12A, *7BI*13A *6AI*6A, *6A/*7B, *7BI*7B
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NTP recommends dosage adjustment of INH based on NAT2 genotypes

0060

M151991 5.1 uavesenfiuuzindmsudive (e1guinnda 15 U)
dUastnulsaluuszmdlng

dwiin YUIAVD I

AeuBunIsinen H (un.)** R (un.) Z (un.) E (un.)
(nn.) (4-6 un./nn./7) (8-12 un/nn/AU)  (20-30 un/nn/A)  (15-20 un/nns/)

35*-49 300 450 1,000 800 40580
50-69 300 600 1,500 1000

> 70% 300 600 2,000 1,200

NTP: National Tuberculosis Control

Programme Guideline, Thailand 2021

vaewmn  * Tunsdidmidn < 35 vise > 70 Alansu Awanwuegauiming
“* H gnansauFumuiving uazuiln Acetylator gene ve3Uae (NAT2 genotype)

lolaluoz@a (Isoniazid : H) / Tsuvlaii@u (Rifampicin : R) / Wos1Bu11ue (Pyrazinamide : Z) / 3usuynea (Ethambutol : E)
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NAT?2 genotype guided regimen reduces isoniazid-induced
liver injury and early treatment failure in the 6-month

four-drug standard treatment of tuberculosis: A randomized
controlled trial for pharmacogenetics-based therapy

Junichi Azuma « Masako Ohno » Ryuji Kubota «

Soichiro Yokots - Takayuki Nagai - Knzunari Tsuyuguchi -
Yausuhisa Okuods - Tetsuya Takashima - Savaks Kamimura -
Yasushi Fujio - lclﬁro Kawase +

d tub

NAT2 genotyping

is therapy research group

Provided informed consents for the study (n=173)

(at a central laboratory)

Screening test

(at each hospital laboratory as routine)

— > Ineligible (n=1)

I
|
l
|
|
l
|
|
\

Valid for INH-DILI

- Non-tuberculosis

Micobacterium infection

- INH-resistant

Valid for

 Computer generated randomized dynamic allocation

o> . o
St-dose Low-dose Middle (St)-dose High-dose St-dose
_____ R e e e e ?
Informed only assigned dose of INH to investigators
n=9 | n=7 | n=64 | n=44
> n=1 > n=1
—>n=7 > n=4 > n=4
n=9 | n=T | n=56 ‘ n=40 n=43

carly treatment failure

Table 1 Dose of isoniazid in NAT2-genotype-guided treatment or
conventional standard treatment

NAT?2 status SA-type [A-type RA-type
Body weight (kg) <40 40< <40  40< <40  40<
Dose of isoniazid (rhg, once a day)
PGx-treatment 100 150 200 300 300 450
STD-treatment 200 300°) 200 3007 200 300?

Isoniazid tablet (100 mg, 50 mg) was used practically. Stratified dose
was 2.5, 5, 7.5 mg/kg b. w. for patients with SA-, TA-, and RA-type,
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