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and	TB/
HIV	



Aims	for	today	–	1		

•  What	is	MDRTB?	
•  The	pi;alls	in	management:	

•  Not	suspecCng	and	failing	to	make	and	early	diagnosis	
•  Failing	to	prevent	hospital	acquired	infecCon	
•  Not	using	an	effecCve	ant-TB	regimen	and	not	
considering	XDRTB	



Aims	for	today	–	2		

•  The	pi;alls	with	TB/HIV:	
•  Not	tesCng	for	HIV!	
•  Delaying	HIV	treatment	and	not	considering	overlapping	
toxiciCes		

•  Not	checking	on	drug-drug	interacCons	
•  Missing	IRIS	

•  Challenges:	
•  TDRTB	
•  Local	planning	



What	is	MDRTB?	



Normally	straigh@orward	



But	over	years	sensiEve	TB	has	transiEoned	to	
MDRTB,	XDRTB,	&	TDRTB	

TDRTB 



DefiniEons	–	drug	resistance 		

•  Mono:	resistance	to	1	first	line	drug	(usually	isoniazid)	with	
suscepCbility	to	the	others	

•  MDRTB:	resistance	to	R	(rifampicin)	and	H	(isoniazid)	
•  XDRTB:	MDR	plus:	

•  Resistance	to	any	quinolone	AND	
•  Resistance	to	2nd	line	injectable	(kanamycin,	
amikacin,	capreomycin)	

•  TDRTB:	not	clearly	defined	but	resistance	to	all	1st	and	2nd	
line	drugs	
	



DefiniEons:	primary	vs.	acquired	

•  Primary	drug	resistance:		
•  A	person	becomes	infected	with	an	
organism	 that	 is	 already	 drug	
resistant	

	
•  Acquired	drug	resistance:		

•  A	 person	 is	 infected	 with	 a	 drug	
suscepCble	 organism	 and	 through	
drug	 pressure	 of	 inadequate	
treatment	 i t	 becomes	 drug	
resistant	



Pi;all	1	
Not	suspecCng	MDRTB	



TB	is	a	major	problem	in	Myanmar	

No.	cases				Prevalence				%			Mortality			%	



Pi@all	1:	not	suspecEng	resistant	TB	

•  Previous	TB	treatment	
•  History	of	poor	adherence	
•  Contact	with	MDRTB/XDRTB	
•  Birth,	travel	or	work	in	an	area	endemic	for	MDRTB	



≅20%	of	cases	diagnosed	are	relapsed	in	
Myanmar	



Where	MDRTB	is	prevalent,	risk	of	primary	TB	
being	MDRTB	is	high	



Pi@all	1:	not	suspecEng	resistant	TB	

•  Previous	TB	treatment	
•  History	of	poor	adherence	
•  Contact	with	MDRTB/XDRTB	
•  Birth,	travel	or	work	in	an	area	endemic	for	MDRTB	
	
•  No	clinical	improvement	on	standard	therapy	and/or	

sputum	posiCve	a[er	2m	
•  Specific	at-risk	groups	



Percentage	of	new	cases	with	MDRTB	2014	

Most	recent	data	shown	

•  480,000	MDR	cases	per	
year	globally		

•  190,000	deaths	
•  5%	TB	cases	are	MDR	
•  New:	3.3%	



Percentage	of	previously	treated	TB	cases	with	
MDRTB	2014	

Most	recent	data	shown	

•  480,000	MDR	cases	per	
year	globally		

•  190,000	deaths	
•  5%	TB	cases	are	MDR	
•  New:	3.3%	
•  Retreatment:	
•  20.0%	



Pi@all	2	
Failing	to	make	an	early	
diagnosis	



Pi@all	2:	Early	diagnosis	essenEal		

GenoType	MTBDRplus	Xpert	MTB/RIF	assay	



Gene-based assays associated with RIF 
and INH resistance 

Drug	 	 	 	Gene	

Rifampicin 	 	 	rpo	B	
Isoniazid 	 	 	Kat	G,	Inh	A	
Ethambutol 	 	 	emb	B	
Streptomycin 	 	rps	L	
Pyrazinamide 	 	pnc	A	
Fluoroquinolones 	 	gyr	A	



GeneXpert	tesEng	in	Myanmar:	CSF	data	





van	Halsema	C,	Humphreys	S,	Bonington	A.	Eur	Resp	J	2014	

No	molecular	tests	performed	

No	RIF/INH	probe		
Culture	RIF/INH/EMB	resistant	=	MDRTB	

2nd	line	agent	results	
Amikacin/moxifloxacin	resistant	=	XDRTB	

Amikacin	ototoxicity	
PZA/PRO/CYC/LYN/AZI/PAS/CO-AMOX	
Bedaquilline	added	



Pi@all	3	
Failing	to	prevent	hospital	
acquired	infecEon	



Pi@all	3:	failure	to	prevent	hospital	acquired	
infecEon	



Risk	to	paEents	and	staff	from	hospital	
transmission	

		 HCW	 General	
PopulaEon	

Odds	RaEo	
(95%	C.I.)*	

	Annual	DRTB	
	Inc./100,00		

70.5/100,000		 11.7/100,000	 5.84	
(3.07-11.33)	

	Annual	MDRTB				
	Inc./100,000	

63.2	/100,000	 10.7/100,000	 5.73	
(2.93-11.50)	

	Annual	XDRTB	
	Inc./100,000	

7.4/100,000	 1.04/100,000	 	7.08	
(4.55-10.91)	



Establish	good	infecEon	control	pracEce	



IsolaEon/FP2	mask	



Pi@all	4	
Not	using	an	effecEve	anE-TB	
treatment	regimen	



Not	using	an	effecEve	regimen	

•  The	best	current	
anCtuberculous	drugs	are	
rifampicin	(R)	and	isoniazid	(H)	

	
•  Second	line	treatment	is	less	

effecCve,	more	toxic,	requires	
parenteral	therapy	and	takes	
longer,	compared	with	first	line	
treatment.		



Principles	of	MDRTB	treatment		

•  Promptly	suspect	AND	iniCate	appropriate	therapy	early	
•  Assume	resistance	if	therapy	given	previously	
•  Resistance	prevalence	in	country	of	birth/residence	MUST	

be	taken	into	consideraCon	
•  Tailor	drugs	to	past	treatment	if	available	
•  DO	NOT	rely	on	any	drug	being	fully	acCve		
•  Give	AT	LEAST	4	acCve	drugs	while	awaiCng	sensiCviCes	
•  Drugs	chosen	in	a	stepwise	manner	
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Step 1 
Use any available 

Begin with any 
First line agents to 
Which the isolate is  
Susceptible 
 
Add a 
Fluoroquinolone 
And an injectable 
Drug based on 
susceptibilities 

Fluoroquinolones Injectable agents 

Amikacin 
Capreomycin 
Kanamycin 

First-line drugs 

Pyrazinamide 
Ethambutol 
(Rifampicin) 
(Isoniazid)  

BS 

Levofloxacin 
Moxifloxacin 
Ofloxacin 

• Most	potent	and	best	tolerated	
• All	MUST	be	used	if	MDRTB	suspected	but	
unconfirmed	

• MUST	not	rely	on	and	assume	resistance	is	present	
and	therefore	add	in	addiConal	drugs	

•  If	RIF	resistance	then	RifabuCn	likely	to	be	resistant	
•  If	INH	resistance	then	may	be	PRO/ETH	resistant	
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Step 1 
Use any available 

Begin with any 
First line agents to 
Which the isolate is  
Susceptible 
 
Add a 
Fluoroquinolone 
And an injectable 
Drug based on 
susceptibilities 

Fluoroquinolones Injectable agents 

Amikacin 
Capreomycin 
Kanamycin 

One of 
these 

First-line drugs 

PLUS 

BS 

Levofloxacin 
Moxifloxacin 
Ofloxacin 

•  All	paCents	should	receive	a	quinolone	unless	resistance	very	
likely.	

•  Ciprofloxacin	should	NO	longer	be	used	to	treat	TB	
•  Most	potent:	Moxifloxacin	>	Levofloxacin	>	Ofloxacin		
•  MOX/LEVO	may	have	acCvity	against	CIP/OFL	resistant	strains	
•  GAT	is	associated	with	SERIOUS	glucose	imbalance	and	should	
NOT	be	used	

Pyrazinamide 
Ethambutol 
(Rifampicin) 
(Isoniazid)  
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Step 1 
Use any available 

Begin with any 
First line agents to 
Which the isolate is  
Susceptible 
 
Add a 
Fluoroquinolone 
And an injectable 
Drug based on 
susceptibilities 

Fluoroquinolones Injectable agents 

Amikacin 
Capreomycin 
Kanamycin 

PLUS One of 
these 

One of 
these 

First-line drugs 

Pyrazinamide 

Ethambutol 

PLUS 

BS 

Levofloxacin 
Moxifloxacin 
Ofloxacin 

•  All	paCents	with	possible	MDRTB	MUST	receive	an	
injectable	agent	

•  All	paCents	SHOULD	receive	Amikacin	or	Kanamycin	
•  Streptomycin	should	not	be	used	as	likely	resistance	
•  Hearing	should	be	monitored	with	AMIK/KAN	
•  AMIK	and	KAN	usually	X-resistant	
•  If	an	isolate	is	resistant	to	AMIK/KAN,	capreomycin	should	
be	used	
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Step 1 
Use any available 

Begin with any 
First line agents to 
Which the isolate is  
Susceptible 
 
Add a 
Fluoroquinolone 
And an injectable 
Drug based on 
susceptibilities 

Fluoroquinolones Injectable agents 

Amikacin 
Capreomycin 
Kanamycin 

PLUS One of 
these 

One of 
these 

First-line drugs 

Pyrazinamide 

Ethambutol 

PLUS 

Step 2 Pick one or more of these 

Oral second line drugs 
Cycloserine  Ethionamide/
prothionamide   PAS 

Add 2nd line drugs until 
you have 4-6 drugs to 
which isolate is 
susceptible (which have 
not been used previously) 

Levofloxacin 
Moxifloxacin 
Ofloxacin 

•  Generally	more	side	effects	&	bacteriostaCc	
•  Ethionamide		=	prothionamide	for	acCvity:	ETH/PRO	X-resistant	
•  ETH/PRO	resistant	then	X-reacCvity	with	INH	resistance	so	also	
cannot	rely	on	as	fully	acCve	drug	

•  CYC	+	PRO	or	PAS	common	combinaCon	(check	TSH)	
•  All	neurotoxic	–	give	high	dose	PYR	
	



Myanmar	MDR-TB	Regimen	

Isoniazid 

Rifampicin 

Ethambutol 

Pyrazinamide 

First-line 

Group 4 
Bacteriostatic 
2nd-line drugs 

Group 2 
Injectable Group 3 

Quinolone 
Ciprofloxacin 

Ofloxacin 

Levofloxacin 

Moxifloxacin 

Streptomycin 

Kanamycin 

Amikacin 

Capreomycin 
Ethionamide 

Cycloserine 

PAS 

Second-line 

• Clofazimine	

• Linezolid	

• AMX/CLV	

• High	dose	INH	

Third-line 

Group 5 
Limited data 
of efficacy 

       6 Am-Lfx-Eto-Cs-Z / 18 Lfx-Eto-Cs-Z  

Group 1   
First line oral 



Principles	of	MDR+	treatment			

•  When	possible,	give	pyrazinamide	(PZA),	ethambutol,	and	
moxifloxacin	once	per	day	as	thought	high	peaks	may	be	
more	efficacious.		

•  Prothionamide,	Cycloserine	and	PAS	usually	split	because	
decreases	side	effects	

•  If	you	can	monitor	levels	of	Amikacin/Kanamycin/Cycloserine	
as	may	be	needed	for	up	to	six	months	

•  The	minimum	length	of	treatment	for	XDR-TB	will	be	18	
months	a[er	culture	conversion	=	usually	2y	in	total	

•  PZA	can	be	used	for	full	course	of	treatment	
•  Consider	surgery	if	localised	disease	



Pi@all	5	
Not	considering	XDRTB	



Countries	reporEng	at	least	1	case	of	XDRTB	

•  Globally	9.7%	(95%	CI	
7.4-12.0)	of	MDRTB	is	XDR	

•  Belarus	29%	
•  Lithuania	25%	
•  Latvia	19%	
•  Georgia	15%	



Outcome	of	XDRTB	treatment	2011	worse:	less	
than	half	cured	
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Step 3 

 Third line drugs 
Imipenem     Linezolid       Macrolides 
Amoxicillin/Clavulanic A    High-dose INH 
Meropenem  Clofazimine Thiacetazone 

Consider use of these 

If there are not 
4-6 drugs 
available 
consider 3rd line 

Step 1 
Use any available 

Begin with any 
First line agents to 
Which the isolate is  
Susceptible 
 
Add a 
Fluoroquinolone 
And an injectable 
Drug based on 
susceptibilities 

Fluoroquinolones Injectable agents 

Amikacin 
Capreomycin 
Kanamycin 

PLUS One of 
these 

One of 
these 

First-line drugs 

Pyrazinamide 

Ethambutol 

PLUS 

Step 2 Pick one or more of these 

Oral second line drugs 
Cycloserine  
Ethionamide   
PAS 

Add 2nd line drugs until you 
have 4-6 drugs to which 
isolate is susceptible (which 
have not been used 
previously) 

BS 

PLUS 

Levofloxacin 
Moxifloxacin 
Ofloxacin 



But	these	drugs..	

•  Efficacy	o[en	uncertain	
•  Imipenem/Meropenem	
•  Co-Amoxiclav	
•  Linezolid		

•  Or	weak	and	bacteriostaCc	
•  Clofazamine	
•  Azithromycin/clarithromycin	
•  Thioacetazone	(NOT	IN	HIV)	

•  Expensive	&	may	require	IV	admin	
•  High-dose	INH	can	be	considered	if	low	level	R	



Step 3 

 Third line drugs 
Imipenem     Linezolid       Macrolides 
Amoxicillin/Clavulanic A    High-dose INH 
Meropenem  Clofazimine Thiacetazone 

Consider use of these 

If there are not 
4-6 drugs 
available 
consider 3rd line 

Step 4 

 Expanded access drugs 

Bedaquilline 
Delamanid  

Consider use of these 

HELP 



Countries	that	had	used	bedaquilline	by	2014	



WHO	Policies	available	

2013	 2014	



Pi@all	6	
Not	tesEng	for	HIV	



Not	considering	HIV:	esEmated	HIV	prevalence	
in	TB	



HIV	prevalence	in	key	populaEons:	Myanmar	
2014	



High	HIV	prevalence	in	injecEon	drug	users	–	
sehng	for	TB	
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Sonnenberg	JID	2005	

HIV	paEents	more	at	risk	of	TB:	South	African	
Miners	Cohort	



TB	in	the	course	of	HIV-infecEon	

CD4+ 

 (cells/µL) 
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Seroconversion: 

Acute retroviral syndrome 

MAC 

CMV 

Pneumococcal pneumonia 

Candida vaginitis  

ITP 

Years after infection 

Oral Candida-infection 

Kaposi sarcoma 

Lymphoma 

Dementia 

Oral haircell-leukoplacia 

Cachexia 

Toxoplasmosis 

PCP 

HSV 

Candida esophagitis 

Cryptococcosis 

TB 

Overall:	
•  >	new	infecCon	
•  >	miliary,	atypical	
pulmonary	and	
extrapulmonary	TB	

•  <	smear	+ve	rate	
•  >	high	Cssue	load	with	no	
granulomata		

•  >	mycobacteraemia	



IniEaEng	ARV	therapy	and	reported	cases	of	
MDR/XDR	TB	2005-13	



Pi@all	7	
Delaying	HIV	treatment		



TB	cases	starEng	ART	is	a	common	access	into	
treatment	



Delaying	ART	–	compeEng	risks	

Immediate	(<	2	wks)	
	
Benefits:	
• 	↓	risk	of	other	OI’s	
• 	↓	risk	of	death	<50	
	
Risks:	
• 	↑	adverse	effects	
• 	↑	incidence	of	IRIS		
	

Early	(2	months)	
	
Benefits:	
• 	↓	risk	of	IRIS	

Risks:	
• 	↑	incidence	of	OIs	
• 	↑	risk	of	other	
death	CD4	<50	

Mortality	



TB treatment 

TB treatment 

ART 

ART 

Study week 

8 0 24 

HIV+ 
TB 

Primary 
endpoint 

General	schema	for	CAMELIA,	STRIDE,	and	
integrated	arms	of	SAPIT		

“Immediate	ART”	
(within	2	weeks)	

“Early	ART”	
(2-3	months)	



Effect	of	ART	Eming	on	death	(CAMELIA)	or	
death/AIDS	(STRIDE,	SAPIT)	
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34%	↓	
p=0.004	

19%	↓	
p=0.45	

11%	↓	
p=0.73	



Effect	of	ART	Eming	on	death	(CAMELIA)	or	
death/AIDS	(STRIDE,	SAPIT):	CD4	<50	
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p=0.004	



Pi@all	8	
PotenEal	drug	interacEons	and	
overlapping	toxiciEes	



Rifampicin  Rifabutin  

NRTIs No problem  No problem 

Efavirenz (EFV) EFV AUC  ↓ 26% RFB AUC ↓ 38% 

Nevirapine (NVP) NVP AUC ↓ 40-60% No problem 

Etravirine/Rilpivirine ETR/RPV ↓ 40-60% NNRTI AUC ↓ 37%  

PIs unboosted PI AUC ↓ 80-90% RFB AUC ↑ 200% 

PIs boosted PI AUC ↓ 60-75% RFB AUC ↑ 300% 

Raltegravir Integrase AUC ↓ 40% No problem 

Dolutegravir  Integrase AUC ↓ 40% No problem 

Maraviroc  CCR5 AUC ↓ 60-70% ? No problem 

Adapted from www.hiv-druginteractions.org with approximated AUC percentages displayed; Refer to individual  
SPCs for further details on drug interactions 
NRTIs=nucleoside reverse transcriptase inhibitors; NNRTIs=non-nucleoside reverse transcriptase inhibitors; PIs=protease inhibitors; AUC=Area under curve; 
ABC=Abacavir; AZT=Zidovudine 
 

Rifamycins	&	ART	



AE	problems	-	overlapping	

Syndrome	 Causes	

Febrile,	generally	unwell	 IRIS,	paradoxical	reac0ons,	MDR	TB	

Abnormal	LFTs	 TB	drugs	(RIF/INH/PZA),	HIV	drugs,	paradoxical	
reac0ons,	IRIS,	hepa00s	virus	‘flares’	

Neuropathy	 d4T,		ddI,	3TC,	HIV,	isoniazid,	ethionamide,	
linezolid,	cycloserine	

Eye	problems	 Ethambutol,	rifabu0n,	linezolid,	ethionamide	

CNS		 Efavirenz,	cycloserine,	quinolones	

Cardiac		 PIs,	quinolones	

Arthropathies	 HIV,	pyrazinamide,	quinolones,	PAS	



Pi@all	9	
Not	idenEfying	IRIS	



Not	idenEfying	IRIS	

PaCents	on	TB	
treatment	

PaCents	not	on	
TB	treatment	

Paradoxical	TB-
IRIS	

Unmasking	TB-
IRIS	

ART	

ART	



Paradoxical	TB-IRIS		

•  Incidence	8-54%	(15.7%	in	meta-analysis)	
•  Median	14d	onset	a[er	starCng	ART	
•  Focal	and	o[en	systemic	features	
•  HospitalisaCon	in	up	to	half	
•  Median	duraCon	2-3	months	but	can	be	years	
•  Mortality	infrequent	
•  DifferenCal	diagnosis	wide	



Lymph-node,	lung,	brain,	and	liver	most	
common	



Effect	of	ART	Eming	on	IRIS	(STRIDE,	SAPIT):	
CD4	>50	
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Challenges	in	differenEal	diagnosis	of	IRIS	

ALTERNATIVE	
DAGNOSIS	

	
Bacterial/fungal	infecCons	

NTM	and	PCP	
Lymphoma	

KS	

DRUG	RESISTANCE	
	

14/141	suspected	TB-ISIS	
had	MDR	or	rifampicin	

resistance	

DRUG	REACTION	
	

Especially	if	HEPATIC	
involvement	



IRS	management	

•  IRS	treatment	
•  ConEnue	TB	and	ARV	treatment	
•  NSAID’s	then	
•  Prednisolone	(remember	RIF	inducCon)	tapering	off	
•  Montelukast	no	harm	
•  Thalidomide	
•  Others		



Time	to	iniEaEon	of	open	label	prednisone		
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Placebo	arm	

Prednisone	arm	

P=	0.03	

4	Week	Visit	

Days	 Meintjes	G,	et	al		
Oral	Abstract	34	

Matched	groups	at	BL	
apart	from	length	of	time	
from	starting	TB	treatment	
to	starting	ART:	longer	in	
prednisolone	arm	

35	paEents	iniEated	OL	prednisolone;	
	20	in	placebo	arm	and	15	in	prednisolone	arm	



Challenges	



TDR-TB	



TDR-TB	

•  Resistant	to	all	2nd	line	drugs	
•  Culture	and	smear	remain	+ve	a[er	18m	
f	2nd	line	therapy	

•  Described	mainly	in	India	but	also	
elsewhere	



Now	isolates	reported	resistant	against	new	
anE-TB	agents	2015	



Local	management	



Myanmar:	TB	cases	and	deaths	1990-2014	

MYANMAR	2014		
NoEfied	TB	cases	141,957	
NoEfied	MDR/RR-TB	3,495	
PaEents	started	on	MDRTB	treatment	
1,537	
EsEmated	MDRTB	cases	9,000	



SE	Asia:	MDR/RR-TB	outcome	

Cure		 Failure		 Died		 LTFU		



Myanmar:	MDR/R-RTB	outcome	

Cure		 Failure		 Died		 LTFU		



Aims	for	today		

•  What	is	MDRTB?	
•  The	pi;alls	in	management:	

•  Not	suspecCng	and	failing	to	make	and	early	diagnosis	
•  Failing	to	prevent	hospital	acquired	infecCon	
•  Not	using	an	effecCve	ant-TB	regimen	and	not	
considering	XDRTB	

•  Not	considering	HIV		


