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CURRENT STATE 
OF AFFAIRS
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Estimated 
number of 
new cases

Estimated 
number of 

deaths

1.7 million

(range 1.6–1.9 million)

9.4 million

(range 8.9–9.9 million)

440,000 

(0.39-0.51 million)

All forms of TB

Multidrug-resistant 
TB (MDR-TB)

HIV-associated TB 1.1 million (12%) 400,000

The global burden of TB in 2009

150,000
(0.05–0.27 million)

Source:  Adapted from Dr. Paul Nunn, WHO 2010
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Cumulative figures of MDR-TB among 
subcategories of retreatment cases (9 settings)
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Source:  Dr. Matteo Zignol, Stop TB Department, WHO



Resistance pattern among new 
MDR cases in selected countries
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Source:  WHO, Global Progress Report, 2011



I.  BIOSOCIAL HISTORY 
OF MDR-TB









DOTS and the World Health Organization

Source: Dr. Jim Kim, Dartmouth University
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IDEAS ENSHRINED IN DOTS
1. Political commitment

– Focus on governments; limited engagement with private sector

2. Diagnosis with sputum-smear microscopy
– Finding those thought to be the most infectious cases
– Smear microscopy was good enough; no need for new technology
– Ignored children, people with HIV

3. Standardized short-course chemotherapy
– Ignored drug resistant disease
– Ignored the role of surgery

4. Regular supply of high-quality drugs
– Complex issues around procurement were not dealt with
– Drugs for adverse events were not considered

5. Standardized recording and reporting
– Accountability for outcomes
– Unable to capture complex data 



MDR-TB



1993

1995



“MDR-TB is too expensive 
to treat in poor countries;
it detracts attention and 
resources from treating 
drug-susceptible disease.”

- World Health Organization
Groups at Risk, 1996
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“DOTS makes it virtually impossible to cause a patient to 
develop the incurable forms of TB that are becoming more 
common.  Other treatment strategies are actually causing 
multidrug-resistant TB, and may be doing more harm than 
good.”

— WHO, TB Treatment Observer, 1997



“…best practice SCC may even reduce the 
incidence of MDR-TB where it has already become 
endemic…”

- Dye et al. 
Science 2002
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1996
MDR-TB treatment initiated in Lima’s        
Northern Cone by PIH/SES and 
Harvard Medical School, with the   
Peruvian National TB Program

1998
Major policy meeting held in 
Cambridge, Massachusetts

1998-2000
Creation of “DOTS-Plus” framework;
Five initial pilot projects

Early 2000s
Community-based delivery of MDR-TB 
treatment deemed feasible in 
resource-limited settings



Multi-institutional partnership 
• created by Jim Kim and colleagues (PIH/Harvard) along with 

international partners (MSF, CDC, UNION, KNCV, and the WHO)
in 2000.

• Shut down in 2011; replaced by a new mechanism

Mandate:
� Ensure access to affordable quality-assured second-line drugs

� Ensure that projects were able to use the drugs appropriately

� Use data from “DOTS-Plus” pilot projects to shape policy

2000:       A mechanism to enable “DOTS-Plus”



WHO guidelines for DR-TB treatment
informed by international pilot projects (2006)

2006



~5 million 
new cases

3.5 million patients

Treatment unknown

Drug quality unknown

<0.5%
Treated in GLC-approved programmes 
with quality-assured drugs

10 YEAR TOTAL: PATIENTS REQUIRING MDR-TB TREATMENT (2000 – 2009)

1.5 million patients – DIED

Source:  based on WHO estimates 2008, 2009, 2010



Source:  WHO, Tuberculosis Control Report, 2010



Gap between the Global Plan, 2006-2015 and GLC projections
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* 62,000 were approved by year-end 2009
Only 22,000 of them had received treatment

Source:  Adapted from a slide of Dr. Ernesto Jarami llo, WHO, Geneva



WHY ARE WE UNABLE 
TO RAPIDLY EXPAND 

MDR-TB TREATMENT AND 
STOPTHE EPIDEMIC?



INADEQUATE 
DIAGNOSTIC CAPACITY
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Need rapid culture and drug-sensitivity testing

• Liquid bacterial culture � 2 weeks

• Molecular tests � 2 hours to 2 days

• Require laboratory infrastructure; need an 
approach that requires less infrastructure

• Need something that works on children and 
those with HIV

Need rapid point-of-care test

• Diagnose patients at health points/clinics

• Start treatment immediately to reduce 
transmission  and increase successful 
treatment outcomes

CHALLENGES



SOLUTION:  BUILD CAPACITY

Lesotho example demonstrates what can be achieved 
in resource-limited settings



LAB CAPACITY BUILDING:  EXPAND-TB

EXPAND-TB is a joint projected between FIND, the St op TB Partnership 
and the World Health Organization under a Grant fro m UNITAID
EXPAND-TB is a joint projected between FIND, the St op TB Partnership 
and the World Health Organization under a Grant fro m UNITAID

Source:  Dr. Fuad Mirzayev, WHO, Geneva
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Source:  WHO, Tuberculosis Control Report, 2010



New barrier:

Some individuals in international policy circles want  to slow down 
the expansion of diagnostic capacity because it wil l create a 
“gap” between diagnosis and treatment …



INADEQUTE
SECOND-LINE 
DRUG SUPPLY



Amikacin 1gm vial  $9.00 $0.90 90

Cycloserine 250mg tab  $3.99  $0.50 87

Ethionamide 250mg tab  $0.90 $0.14 84

Kanamycin 1gm vial $2.50 $0.39 84

Capreomycin 1gm vial $29.90 $0.90 97

Ofloxacin 200mg tab $2.00 $0.05 98

Drug Formulation       1997 price            2000 pr ice    % Decline

Reduced prices of second-line TB drugs (2000)

Result of negotiations based on plans for pooled procurement



Situation with second-line anti-TB drugs
• Competition tends to lower prices and allows affordable access to medical 

technologies… second-line anti-TB drugs have been an exception.

Off-patent
decades old
MDR-TB drugs



Source: MSF/IUATLD 2011



Source:  World Health Organization, 2005

Drugs cost significantly more than the provision of ca re…





• Not enough manufacturers of 

quality-assured 2nd line drugs

• No pooled procurement

• Opaque market; insufficient forecasting

• Prices are very high for some drugs

• Serious delivery delays

• Overly centralized system

• Countries want local manufacturers

• No pediatric formulations!!!

CHALLENGES
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• Access to quality-assured second-line anti-TB drugs 
remains a major barrier as countries increase their pace of 
enrolment

– Need to explore other mechanisms

• Some new drugs are in clinical development for TB 
treatment (e.g. moxifloxacin, PA-824, TMC 207).

– Need to ensure that pediatric dosages are known

– Need to conduct prophylaxis trials



INABILITY TO DELIVER 
NECESSARY CARE 

IN COUNTRIES



Source:  Keshavjee and Farmer, IJTLD, 2010



Countries included:  Botswana, Cote d'Ivoire, Ethio pia, Guyana, Haiti, Kenya, Mozambique, Namibia, Nig eria, Rwanda, South Africa, 
Tanzania, Uganda, Vietnam (added in 2004), Zambia

The number of individuals receiving antiretroviral trea tment 
in PEPFAR’s 15 focus-countries compared to the GLC mec hanism

GLC 
Mechanism

Source:  PEPFAR 2008; WHO 2008

367,000 TB/HIV 
Patients Treated



Lack of infection/transmission control

Lack of systems to deliver care to patients over the 
2-year period of treatment and to manage 
adverse events

Lack of systems to help countries scale-up treatment 
rapidly

Delivery of treatment



Infection control has to be made a priority

Photo: Partners In Health



Source:  World Health Organization, 2005

Ambulatory care costs less + less nosocomial transmis sion



Community based care allows patients to receive care i n their own 
communities; essential when treatment is up to two- years long

Picture: Partners In HealthPhoto: Open Society Institute/Pep Bonet
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INEFFECTUAL 
TECHNICAL 

ASSISTANCE 
MODELS



The system of international technical assistance 
provision is currently inadequate.  It must be 
transformed in order to better draw on the experien ce 
of successful regional MDR-TB treatment programs, t o 
include the provision of on-site, long-term technic al 
assistance, and where necessary, to involve on-site  
implementation teams.

U.S. INSTITUTE OF MEDICINE 
RECOMMENDATION (2008):



We have not made use of existing approaches…

Many of the successful GLC Pilot projects had strong 
technical partners helping on-site and long-term:

– Latvia worked with US CDC

– Tomsk (Russia) worked with PIH

– LHL worked with Arkhangelsk

– Orël (Russia) worked with CDC and WHO

– PIH assisted the NTP in Peru with national scale-up

– TDF is the NTP’s main technical partner in the Philippines

– Lesotho received technical assistance from PIH and FIND

– MSF worked with Uzbekistan, Georgia, Armenia



Lima

Riga

Maseru

Tomsk

We have not made use of existing knowledge hubs…



WE HAVE MAJOR GAPS 
IN OUR STRUGGLE 

AGAINST TB



We have no preventive therapy for MDR-TB contacts…

Comstock’s studies in Alaska 1960s

• Isoniazid preventive therapy effective in preventin g TB in different 
populations

• protective effect persistent for more than 19 years  (as of 1979); 
perhaps lifelong

INH prophylaxis in patients infected with HIV

• highly effective in preventing mortality

• greater effect seen in PPD+ people

• 36 month therapy (continuous IPT) was more effectiv e for prevention 
of TB than 6 month IPT in people with HIV (2011)

Is there a role for prophylaxis of MDR-TB contacts?

• children?

• people infected with HIV?

• all contact?

• New drugs



Universal access—and transmission interruption—has to  be a priority

Source:  WHO 2010

Ambulatory care and community based approaches provide  a way 
to treat large numbers of patients rapidly, and safely

We are not fighting for universal access to MDR-TB car e…



Impact of HIV Infection on Tuberculosis Notifications
in Chiang Rai, Thailand, 1985 - 1994
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Yanai H, et al.  AIDS 1996;10:527-31

Adapted from: John R. Mansoer MD, MPH, U.S. Centers for Disease Control

We have not focused enough on the HIV epidemic…



Source:  WHO, Tuberculosis Control Report, 2010



we have not addressed MDR-TB in Children…

Between 10% and 30% of patients

• Diagnostics poor

• Treatment has not been optimized

• Outcomes/deaths not properly 
measured



Low case detection:
• one third of patients (over 3 million) are not dete cted each year
• mortality has stayed roughly the same

Reasons for low case detection:
• No point of care test
• Poor program performance
• Lack of integration with health system
• Lack of engagement with the private sector

Our case detection is low…



UNICEF 
(2008-)

UNAIDS
(2010-)

We have no aspirational goal…



CONSEQUENCES OF 
INACTION
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New data from Minsk, Belarus

• “Results:   Multidrug-resistant tuberculosis was found in 
35.3% (95%CI: 27.7-42.8) of new patients and 76.5% 
(95%CI: 66.1-86.8) of those previously treated. Overall 
nearly one in two patients enrolled had multidrug-
resistant tuberculosis. Extensively drug-resistant 
tuberculosis was found in 15 of the 107 multidrug-
resistant tuberculosis patients (14.0%; 95%CI: 7.3-20.7). 
Patients under 35 years old have shown a 2 times higher 
odds of MDR-TB than those 35 and older.”

Skrahina et al., European Respiratory Journal (e-pub Oct 20th)



Source:  WHO, Global Progress Report, 2011
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Thank you


