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Tuberculosis is a global pandemig, killing someone approximately every 18 seconds — about 1.6
‘ million in 2017 alone. -

Y World Health Organization. Global tuberculosis report 2018. 20th ed. Geneva: World Health Organization; 2018.
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TRATAMIENTO DE LA TUBERCULOSIS

Latotalidad de pacientescon tuberculosis

recibeel mismoesquemade tratamiento.

A Fase intensiva (2 meses)

k Pirazinamida
Etambutol

Rifampicina

A Fase consolidacién (4-7 meses)

Isoniacida

puede reducir en un 90% el
riesgo a desarrollar una TB
activa si se toma durante 9
meses.

La terapia estandar
actual para los
casos de [dTBL y
profilaxis.

CDClLatentTuberculosidnfection A Guidefor the Primary
HealthCare 2013



TRATAMIENTO DE LA TUBERCULOSIS

A Potencialmentdatal

o A Faltade adherencia
A Fase intensiva (2 meses)

A Mascontagios

Isoniaci

A Aumentode resistenciaantibidtica

K Pirazinamida A Mas estudios médicos

Ritampidisa%desarrollandafio A Mas dias de internacion
hepaticoseveropor
drogasanti-TB.

Etambutol

O'Connell TM, Watkins PB. The applicatiometabonomicgo predict druginduced liver injury. Clinical pharmacology and therapeutics.
2010;88(3):394.



Varios estudios han asociado a la isoniacida
como la principal responsable de
hepatotoxicidad.

U Huang Yt al. Journal of the Chinese Medical Association : JCMA. 2014;77¢(Z3169

U Yamada Set al. Pharmacogenomics. 2009;10(9): 1483
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U Nolan C.M., et al. JAMA. 1999;281:101%1018.

U BoelsterliU.A. et al. JGastroenteroHepatol 2014;29:678687

U Centers for Disease Control and Prevention (CB&)ere isoniazidssociated liver injuries among persons
being treated for latent tuberculosis infectionUnited States, 20622008. MMWRMorb Mortal Wkly
Rep.2010;59:224229.

U Black M. et al. Gastroenterologyl975;69:288302. [PubMed [Google Scholjr

U MaddreyW.C. et al. Ann Intern Med1973;79:%12.
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METABOLISMO DE ISONIACIDA
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[Solucién propuesta}—— Detectar a los pacientes sensibles ANTES de medicarl

Esquemade tratamiento
GLOBAL

Esquemade tratamiento
PERSONALIZADO
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METABOLISMO DE ISONIACIDA

Amidasa
Isoniacida ------ > Hidracina ;,’
(0] 1 \
I N *\ Metabolitos .
SR a Hepatotoxicos | sete Detox
" P
@ _« Acetilhidracina
v S |
Acetilisoniacida & v
. NAT2
Diacetilhidracina Acetiladorlento

SendKY et al. AntimicrobAgentsChemother2015;59:679¢9.
Wang PPradharK,ZhongXB, et alActaPharmSin B 2016;6:38492.



METABOLISMO DE ISONIACIDA

Amidasa
Isoniacida ------ » Hidracina ---__

g\' I
---, Metabolitos

" Hepatotoxicos = sste ” DetoXx

Acetilisoniacida  * <
NAT2

Diacetilhidracina Acetilador répido

SendKY HeeKH,SoonGH, et alPopulationpharmacokineti@analysif isoniazid acetylisoniazidandisonicotinicacidin healthyvolunteers
AntimicrobAgentsChemother2015;59:679¢9.
Wang PPradharK,ZhongXB, et allsoniazidnetabolismand hepatotoxicity ActaPharmSin B 2016;6:3892.



Toxicol Rep. 2016; 3: 826-631.

Published online 2016 Oct 17. doi: 10.1016/] toxrep.2016.10.004

Prevention of isoniazid toxicity by NAT2 genotyping in Senegalese

tuberculosis patients

PMCID: PMC5616082
PMID: 28959610

A Toure, Dr.#€= M. Cabral,® A. Niang,9 C. Diop,® A. Garat ¢ L Humbert® M. Fall,® A Diouf @ F. Broly,P-¢

M. Lhermitte P-¢ and D. Allorge®©

Table 4

Plasma Isoniazid and Acetylisoniazid concentrations in slow and rapid acetylator TB patients

(N =79) after 3 and 6 h from the administration of a dose (5 mg'kg bodyv weight) of INH.

Isoniazid

Acetylisoniazid

Slow Acetvlators

Rapid Acetylators

3 h (mg/L)

6h (mg/L)

3h (mgL) 6h(mgL)

670 +270 35+2325 237+06 133+067
1.52+060 077+06 113+08 041+032
W=7 WI-22] (W31 (UI-1.2)




Indian J Med Res. 2017 Jan; 145{1): 118-123. PMCID: PMC5460557

doi: 10.4103/fjmelJMRE_2013_15

N-acetyltransferase gene polymorphisms & plasma isoniazid
concentrations in patients with tuberculosis

A K. Hemanth Kumar, ' K._Ramesh 2 T Kannan,® V_Sudha,! Hemalatha Haribabu 2 J_ Lavs
Soumya Swaminathan,® and Geetha Ramachandran’

PMID: 28574024
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Figure

Median two-hour isoniazid concentrations in the different genotypes. The vertical bars denote inter-quartile

range.
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(A) CYP2EI Rsal/Pstl cl/cl genotype compared to cl/c2 + c2/c2 genotypes

Odds Ratio

_StudyorSubgroup  Weight M-H. Random, 95% CI
CYP2E1 Rsal/Pstl c/c genotype
An 2012 5.9% 1.67 [0.93, 2.98]
Brito 2014 2.3% 1.17 [0.25, 5.40]
Chamorro 2013 53% 0.96 [0.48, 1.92)
Cho 2007 3.9% 0.94 [0.35, 2.56)
Feng 2014 6.4% 4.22[2.59, 6.89)
Forestier 2013 35% 2,94 [0.97, 8.91)
Gupla 2013 1.4% 2.83(0.35, 22.87]
Huang 2003 5.3% 2.52[1.26, 5.05]
Kim 2009 53% 2,66 [1.34, 5.26)
Lee 2010 52% 1.00 [0.49, 2.04]
Mishra 2013 20% 0.46 [0.09, 2.49)
Rana 2014 59% 0.66 [0.36, 1.18]
Santos 2013 3.0% 2.28[0.64, 8.11)
Sharma 2014 6.0% 1.12[0.64, 1.96]
Singh 2014 46% 4.02[1.76,9.21)
Singla 2014 22% 0.32[0.07, 1.52)
Sotsuka 2011 4.0% 065 [0.24, 1.74)
Tang 2013 6.4% 0.99 [0.61, 1.60)
Teixeira 2011 28% 0.78 [0.21, 2.95)
Vuilleumier 2006 1.2% 0.60 [0.06, 5.93)
Wang 2010 57% 2.10[1.14, 3.88]
Xiang 2014 56% 1.28 (0.68, 2.42]
Yamada 2009 3.9% 1.06 [0.39, 2.88]
Zaverucha-do-valle 2014  2.3% 0.86 [0.19, 4.04]
Subtotal (95% CI) 100.0% 1.30 [1.06, 1.83]
Total events

Heterogeneity: Tau® = 0.24; ChP = 57.52, df = 23 (P < 0.0001); F = 60%

Test for overall effect: Z = 2.35 (P = 0.02)

Odds Ratio ( : Y P : ! I : I
M-H Random.85%Cl
(B) CYP2EI Dral D/D genotype compared to D/C + C/C genotypes.
L0 CTE— Odds Ratio Odds Ratio
L - CYP2E1 Dral D/D genotype
——— Bose 2011 13.1%  0.49[0.16, 1.47) I
il Brito 2014 53%  1.14[0.31,4.19) ——
—— Gupta 2013 203%  1.05[0.54, 2.05) e
—_— Santos 2013 44%  259[0.73,9.19)
Sotsuka 2011 106%  0.85[0.32, 2.26) —
e Tang 2012 463%  0.83[0.52,1.33] ‘:
[ Subtotal (95% CI)  100.0%  0.93 [0.68, 1.27]
— Total events
— Heterogeneity: Ch = 4.28, df = 5 (P = 0.51); F= 0%
& Test for overall effect: Z = 0.46 (P = 0.64)
001 0.1 1 10 100

-
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No hepatotoxicity
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(A) GSTMI null genotype compared to the non-null genotype

Odds Ratlo Odds Ratio
—Study or Subgroup  Welght M-H. Flxed 95%C1 ~~~~~~ MH Fixed 95%C1
Brito 2014 26% 0.88 [0.30, 2.56] A
Chatterjee 2010 5.9% 1.00 [0.51, 1.96] i
Forestier 2013 51% 0.87 [0.30, 1.49] Fa )
Gupta 2013 42% 220(1.17,.4.13) =
Huang 2007 3.4% 2.34[1.14, 482 Exr
Kim 2010 9.2% 0.69 [0.38, 1.26] =l
Leiro 2008 4.3% 0.73[0.31, 1.74) ST
Lu 2014 25% 1.14 [0.41,3.16] )
Monteiro 2012 51% 1.37 [0.70, 2.66] B D
Rana 2013 21% 247[1.07,571) |7 e
Rana 2014 3.5% 2.55(1.34, 4.87] T
Roy 2001 1.4% 3.32[1.16, 9.48] e
Shanma 2014 104%  1.15([0.70, 1.88] ol
Singla 2014 20% 1.96 [0.73, 5.25) ) P
Sotsuka 2011 25% 126 & i -
Tang 2012 10.9% 1.22(0.76, 1.96] T
Telxoira 2011 39% 0.96 [0.41, 2.24] S T
Wang 2010 7.2% 1.62[0.84,279] e
Xiang 2014 13.9% 1.14 [0.74, 1.74) o o
Subtotal (95% CI) 100.0% 1.30 [1.12,1.52] ¢
Total events
Heterogenelty: Ch* = 27.01, df = 18 (P = 0.08); F = 33%
Test for overall effect: Z = 3.38 (P = 0.0007)
0.01 01 10 100

Odds Ratio Odds Ratio
Study or Subgroup _ Weight M-H.Fixed 95%Cl _ MH Fixed 95%Cl

Brito 2014 14%  1.11(0.24,5.18] —r

Chatterjes 2010 08% 202039, 10.39] —_—

Forestier 2013 38%  0.82[0.29,229) —

Gupta 2013 38%  2.03[0.94, 4.39] |

Huang 2007 74%  0.94[046, 1.91] ——

Kim 2010 92%  1.25(0.68,2.28] T

Leiro 2008 29%  260(1.08,6.23] =

Liu 2014 40%  0.88(0.33,235] =

Monteiro 2012 73%  0.74[0.34, 1.61] —

Rana 2013 63%  0.56(0.22, 143 e

Rana 2014 106%  0.69 (036, 1.34] -1

Roy 2001 04% 571063, 51.89] e —
2014 22%  2.52[0.95, 6.70] A

Sotsuka 2011 0.70 (0.26, 1.92)
2012 17.3%  0.96(0.60, 1.52] = o

Teixeira 2011 34%  0.77(0.24,241] —

Xiang 1 0.89 (053, 1.51] b o

Subtotal (95% CI)  100.0%  1.03 1 *

Total events

Heterogeneity: Chi* = 19,14, df = 16 (P = 0.26); I* = 16%

Test for oversll effect: Z = 0.31 (P = 0.76)




