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Background1

 
 
WHO, Stop-TB Partners, and NGOs that suppo rt country program s for DOTS i mplementation 
and expansion require capable c onsultants in assessing the capacit y of countries to m anage TB 
pharmaceuticals in their program s, developing  interventions, and providing direct techn ical 
assistance to improve availability and accessibility of quality TB medicines. Beginning in 2001, 
RPM Plus, in addition to its own formal courses on pharmaceutical management for tuberculosis, 
has contrib uted m odules and facilitated se ssions on specific aspects of pharm aceutical 
management to the WHO Courses for TB Consultants in Sondalo.  
 
The WHO TB Course for TB Consultants was developed and initiated in 2001 by the W HO-
Collaborating Centre for Tuberculosis and Lung Diseases, the S. Maugeri Foundation, the 
Morelli Hospital, and TB CTA.  The m ain goal of the course  is to increase the pool of 
international level TB consultants. As of D ecember 2005, over 150 international T B consultants 
have participated in the training, a majority of whom have already been employed in consultancy 
activities by the WHO and international donors.  
 
In 2006 fiscal year RP M Plus received funds from USAID to continue supporting the Sondalo 
Course, which will allow RPM Plus to facilita te sessions on pharmaceutical management for TB 
at four courses in May, June, July, and October of 2006.  
 
 
Purpose of the Trip 
 
RPM Plus Senior Program  Associat e, Edga r Barillas, tra veled to So ndalo to f acilitate th e T B 
drug management session at the WHO course for TB  Consultants in Sondalo, Italy from May 17 
– 20, 2006. 
 
 
Scope of the Work  
 
Participate as facilitator during the first week of the training course and conduct two sessions on 
pharmaceutical management for TB on May 20. 
 
 

                                                 
1 Back ground information based  on: Zagorskiy, Andrey. 20 05. Tr ip Rep ort. WHO Tr aining C ourse for TB  
Consultants: RPM Plus TB Drug Management Sessions. Sondalo, Italy. 19 – 22, May 2005. Submitted to the U.S. 
Agency for Int ernational Development by the Rational Pharmaceutical Management Plus Program. Arlington VA: 
Management Sciences for Health. 
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Activities 
 
The Course was attended by 21 participants f rom 19 countries (Annex 1 includes the lis t of 
participants). The session on pharm aceutical m anagement for TB consisted  of a slide 
presentation on the p harmaceutical m anagement cycle and a d iscussion of  issues  in 
pharmaceutical management which participants  may face when in a cons ultant’s capacity. The 
agenda of the course is included in Annex 2. 
 
Edgar Barillas used slides and materials specifically developed for this course (annex 4), updated 
and revised to prepare the consultants for thei r sim ulated m ission to an invented country –
Fictitia-, on which all the exercises and discussions are based. 
 
The second  presentatio n provided the par ticipants with a dditional inf ormation to analyze th e 
pharmaceutical m anagement problem s in Fictitia and prop ose ten tative interven tions to face 
them. After the presentation, a sm all group exer cise was held to iden tify the strengths and 
weaknesses of the Fictitia Nati onal TB Program, using th e pha rmaceutical m anagement logic 
(Annex 3), and to elaborate on th e tenta tive in terventions to solve th em. Additional m aterials 
were provided for the exercise, including RPM Plus’ Managing Pharmaceuticals and 
Commodities for Tuberculosis: A Guide for National Tuberculosis Programs. 
 
The results of the group work were presented in plenary session. The discussion focused on the 
feasibility of the interventions and strategies to present the evidence in taking in to consideration 
different audiences.  
 
 
Collaborators and Partners 

The Course was facilitated by WHO Collaborating Centre for T uberculosis and Lung Diseases, 
S. Maugeri Foundatio n, Tradate and Morelli Ho spital, Sondalo, in collab oration with 
WHO/Geneva.  Ggiovanni Battista  Migliori, Director of the WHO Collaborating Center was the 
organizer and main facilitator of the course. 
 
RPM Plus has funding from USAID for continuous support of the Sondalo courses in 2006. 
  
 
Adjustments to Planned Activities and/or Additional Activities  
 
 
No adjustments were necessary 
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Next Steps 
 
RPM Plus will continu e to c onduct the TB ph armaceutical m anagement portion  o f the W HO 
consultant training workshop. The dates of the upcoming courses are: 
 

1. June 14 - 21: TB – HIV Course. Tom  Moor e will f acilitate the ph armaceutical 
management session. 

2. July 4 – 11: Training course  on co llaborative TB/HIV activ ities in Eu rope. Chinwe 
Owunna will facilitate the session. 

3. September 27 – December 10: TB – HIV cour se. Edgar Barillas will facilitate the 
session. 
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Annex 1: List of Participants 
 

  WHO Global  DOTS course on TB and TB/HIV management  
Sondalo,  17 - 30 May 2006 

List of participants 
 

 
 Name Istitution Phone  / Fax number / Email 
1  Vishnuvardhan   

Kamineni 
 
New Delhi 
India 
 

Programme Development Officer 
International Union Against Tuberculosis 
and Lung Disease (Union) 
 
2nd floor, YMCA Center, Station Road, 
Nizamvdin East, New Delhi – 110013, India  

Phone: +91 11 24350241/2 
Fax: +91 11 24350244 
Mail address : vkamineni@iuatld.org

2  Jean Pierre 
Basake  Kalema.                 
 
Kenge/Popokabaka 
Republ. Democrat. 
Congo 

Médecin coordinateur provincial Lèpre 
et Tuberculose, «  Fondation Damien » 
 
 

Mail address : jpbasake@yahoo.fr 
                         cpltbno@rdc.maf.net
 

3  Amos  Kutwa   
 
BACHBREHCT 
Namibia 
 
 

Technical Advisor 
NTCP Namibia 
 
ICNCU Namibia 
Box 8292 
Bachbrecht Windhoeil 
Namibia 

 
 
  Mail address :  Kncv@nacop.net 
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 Name Istitution Phone  / Fax number / Email 
4 Wang  Xuejing   

 
Beijing 
China 
 

Staff of Beijing Office of 
Damien Foundation Belgium 
 
#1502 Guanming Hotel, Liangmaziao 
Dong Lu, Chaoyang District, Beijing. 
P.R. China 

 
Phone: +8610 84512250 
Mail address :  wangxj@damien-bel.org.cn 
 

5 Olga Toungoussova  
 
Bari 
Italy 

Scholarship holder  
 
c/o Fondazione Salvatore Maugeri 
Via per Mercadante km. 2 
Cassano delle Murge (BA) Italy 

 
Mail address :  otoungoussova@fsm.it
                      
olgatoungoussova@hotmail.ru
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Cornelia  Krause   
 
 
Essen     
Germany 

World undtat 
 
Essen 45355 
Boehnertweg 9 

Phone: +491732726342 
Mail address : borodin@cityweb.de
 
Home address: 5  
                            
                             

7 Jorge Rodriguez de 
Marco 
 
Montevideo 
Uruguay 

NTP Manager  

 

Phone: +598 2 3090297 (home) 
             +598 2 403464 (office) 
Mail address :  
jordemar@montevideo.com.uy
 

8  Dario  Sacur  
 
 Maputo 
 Mozambique 

Director of Tuberculosis Control 
Assistance Program  
( TB-CAP) at Family Health 
International  in Mozambique. 

 
Mail address : DSacur@fhimoz.org

 8

mailto:otoungoussova@fsm.it
mailto:olgatoungoussova@hotmail.ru
mailto:borodin@cityweb.de


 

 
 Name Istitution Phone  / Fax number / Email 
9 Elsa  Zerbini  

 
   
Santa Fe 
Argentina 
 

NTP Manager 
Director of the National Institute of 
Respiratory Diseases of Argentina. 
WHO Collaborating Center in TB 
Epidemiology and Control. 
 
Blas Parera 8260-(3000) Santa Fe – 
Argentina 

Phone: +54 342 4896851 
Phone and fax: +54 342 4892827 
Mail address :  
(personal) 
                         
direccionconi@infovia.com.ar (official) 

10 Alkhelaif  Riyad 
Abdulaziz  
 
Al Riyadh 
Saudi  Arabia 
 

Director of Chest Disease Department, 
and of TB/HIV  
Program 
 
P.O. Box 240777 
Al Riyadh – Saudi Arabia 

Phone: +966 50208497 
Mail address : _rkhlaif@yahoo.com 

11 Sadaf  Sherpao   
 
 
Islamabad 
Pakistan 
 

Program/research Officer 
NACP Pakistan 
 
NACP National Institute of Health, Chok 
Shahzad 
Islamabad - Pakistan 

Phone: +92 300 9599910 (mobile) 
Mail address : saddafaftab@hotmail.com
 
Home address:  
                          

 
12 Ali Abdel Rahman M. 

Eissa  
 
Sudan 

NTP Manager Phone: 
Mail address : alieissab@yahoo.com
                         aleissab@hotmail.com 
 

13 Elimam  Adil  Hassan   
 
Kartoum  
North Sudan 

SNAp Deputy Manager Phone: +249 922859298 
Mail address : adilhelimam@yahoo.co.uk 
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 Name Istitution Phone  / Fax number / Email 
14 Aloudal  Mohammad 

Reza  
 
Kabul 
Afghanistan 

National TB Officer 
WHO Main Office ,Kabul 

Phone: 
Mail address : aloudalm@afg.emro.who.int
                         mraloudal@yahoo.com 
(private) 

15 Nafisa Hodjaeva  
 
Tashkent 
Uzbekistan 

Deputy Program Manager 
For Uzbekistan 
American Red Cross International 
Services 

Phone: 
Mail address : nhodjaeva@gmail.com

16 Lola_Nazarova  
 
Dushanbe 
Tajikistan 

Deputy Program Manager 
For Tajikistan 
American Red Cross International 
Services 

Phone: +992 372240033 (office) 
             
Mail address : lola_nazarova@yahoo.com
 

17 Yousaf Hayat  
 
Dushanbe 
Tajikistan 

American Red Cross Regional Health 
Delegate for Central Asia, Caucasus and 
Pakistan 
 

Phone: +992 372240033 (office) 
             
Mail address : dryousaf@gmail.com

18 Lisa Onyemobi 
 
Abuja  
Nigeria 

National Professional  Officer 
Joint TB/HIV Activities 
WHO Nigeria 

Mail address : onyemobil@ng.afro.who.int
 

19 Ouedraogo  Georges 
 
Ouagadougou 
Burkina Faso  
 
 

Chief Programme ESTHER in Burkina 
Faso 
 
 

Phone: 
             +226 50436955 (home) 
Mail address : oued.georges@liptinfor.bf 
 
Home address: 
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 Name Istitution Phone  / Fax number / Email 

   20 Aleksandar Šimunović  
 
 
Zagabria 
Croatia 
 

National TB Manager 
 

Phone: +385 1 4683005 
              (mobile) 
Fax: +385 1 4683877 
Mail address : sanja.popovic-grle@zg.t-
com.hr
                         
Aleksandar.simunovic@hzjz.hr

     21 Mihovil Roglić,  
 
 
Zagabria 
Croatia 

Specialist of internal medicine, 
subspecialist pulmonologist 

Phone: +385 1 2385 135 
Mail address : mihovil.roglic@zg.t-com.hr
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Annex 2: Agenda 
 

Time 
 

Thursday 
18/5/06 

Friday 19/05/06 Saturday 
20/05/06 

Monday 22/5/06 Tuesday 23/05/06 Wednesday 
24/05/06 

08.30 - 10.30 
 
 
 

Part 1, Unit 1-4: 
Course 
presentation 

Unit 4:  Assess 
epidemiology  

Unit 7: Assess 
drug management 

Unit 10: Assess 
the laboratory 
network  

Unit 11: Assess  in-
country supervision 
Unit 12: Assess the 
NTP organization 

Unit 2: Assess TB 
control in the 
private sector 

10.30 - 11.00 Coffee  Coffee  Coffee  Coffee  Coffee  Coffee  
11.00 - 13.00 
 
 
 

Part 2, Unit 1  
Preparing the 
mission 

Unit 5: Assess 
Case management 
& DOT  

Unit 7: continued Unit 10:  
continued 

Unit 12: continued Unit 3: Assess 
GFATM proposal 

13.00 - 14.30 Lunch Lunch Lunch Lunch Lunch Lunch 
14.30 - 15.30 
 
 
 

Unit 2: How to 
prepare the report 

Unit 6: Assess 
recording and 
reporting 

Unit 7:  continued Unit 10:  
continued 

Unit 13: Debriefing 
 

Individual 
finalization of 
reports 

15.30 - 16.00 Coffee Coffee Coffee    Coffee Coffee Coffee
16.00 - 18.00 
 
 
 

Unit 3: 
Presentation of 
Fictitia Today  

Unit 6:  continued Unit 8: Assess 
partner co-
ordination 
Unit 9: Assess 
advocacy 

Unit 10:  
continued 

Part 2, Unit 1: Assess 
TB DOTS Plus 
implementation  

Discussion of 
selected reports 
 

18.00 - 19.00 Free time Free time Free time Free time Free time Free time 
19.00 - 20.00 Dinner      Dinner Dinner Dinner Dinner Dinner
20.00 – 21.00 
 

Free time Free time Free time Q&A on human 
resources 

Free time Part 3, Unit 1: 
Introduction (ice-
breaker)  
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Time Thursday 25/05/06 Friday 26/05/06 Saturday 27/05/06 Monday 29/05/06 Tuesday 30/5/06 

08.30 - 10.30 
 
 
 

Unit 2:  How to prepare a plan 
(8.30-9.30)) 
Unit 3:  Epidemiology of TB 
& HIV/AIDS (9.30-10.30) 

Unit 7: The clinical 
management of 
HIV/AIDS 
 

Unit 11: Surveillance of 
HIV prevalence among 
TB patients 
 

Unit 15: TB/HIV 
Monitoring & 
Evaluation 

Unit 19: Discussion of 
selected TB/HIV plans 
 

10.30 – 11.00 Coffee  Coffee  Coffee  Coffee  Coffee  

11.00 – 13.00 
 
 
 
 
 

Unit 4:  Principles of TB & 
HIV/AIDS control 

Unit 8: TB/HIV 
interim policy 
 

Unit 12: Capacity 
building for TB/HIV 
 

Unit 16: Strengthening 
TB and HIV/AIDS 
collaboration 
Unit 17: Costing & 
budgeting for TB/HIV 
planning 

Unit 20: Course 
evaluation & Closing 

13.00 – 14.30 Lunch Lunch Lunch Lunch Lunch 
14.30 – 15.30 
 
 
 
 

Unit 5: News on DOTS 
(private sector/ communities 
and universal standards of 
care)  

Unit 9: The WHO 
3x5 initiative 
 

Unit 13: Field visit 
 

Unit 17: Continued 
 

15.30 - 16.00 Coffee Coffee Coffee Coffee 
16.00 - 18.00 
 

Unit 6:  Clinical management 
of TB 

Unit 10: Recording& 
Reporting 
 

Unit 14: Service 
delivery for TB/HIV 
 

Unit 18: Individual 
finalization of TB/HIV 
plans 

18.00 - 19.00 Free time Free time Free time Free time 
19.00 - 20.00 Dinner    Dinner Dinner Dinner
20.00 – 21.00 Free time Free time Free time Free time 

Departure to Tirano 
station
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Annex 3: Worksheet for Group Work 
 

TB DRUG 
MANAGEMENT 
AREA WEAKNESSES / GAPS SOLUTIONS / ACTIVITIES 

Selection 
 
 

  

Procurement 
(include 
Quantification, 
Quality 
Assurance) 
 

  

Distribution 
(include inventory 
control/stock 
management) 
 

  

Use 
(include irrational 
use, patient and 
provider 
adherence) 
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Annex 4: Presentation on Pharmaceutical Management 

 

Pharmaceutical Management for TB
Document No. 2.7.2

WHO Training Course
for TB Consultants and Managers

Sondalo, Italy

 
 
 

Expanding DOTS: 
Assessing Management of 
TB Pharmaceuticals 

Rational Pharmaceutical 
Management Plus Program

RPM Plus
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Unit Objectives

What a TB consultant must know about 
the pharmaceutical management of TB

 
 
 
 

Objectives of the Session

• Understand importance of pharmaceutical 
management for success of National TB 
Programs (NTP)

• Have frameworks for looking at pharmaceutical 
management for TB  

• Be able to identify impacts of drug policy and drug 
management practices on availability and quality
of TB drugs
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DOTS Strategy

• Sustained political commitment

• Access to quality-assured sputum microscopy

• Standardized short-course chemotherapy for all cases 
of TB under proper case management conditions, 
including direct observation of treatment (DOT)

• Uninterrupted supply of quality-assured medicines

• Recording and reporting system enabling outcome 
assessment of all patients and assessment of overall 
program performance

 
 
 
 

Pharmaceutical Management--defined

• Pharmaceutical management is the set of practices 
aimed at:
– ensuring the timely availability and appropriate 

use of safe, effective, quality medicines
– appropriate use of related supplies (ex. syringes)
– appropriate management services for all health 

care settings
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Good TB Pharmaceutical Management--results

• Full set of quality TB medicines is available at 
all facility levels of the NTP when patients 
need them

• Patients more likely to complete their 
treatments promoting the NTP targets (85% 
treatment success)

• TB medicines are of guaranteed quality
• TB medicines are prescribed, dispensed, and

administered correctly (under DOT) 
throughout full course of treatment

 
 
 
 
 

LEVELS PRIVATE SECTOR PUBLIC SECTOR PARTNERS

International International Procurement 
Agencies / GLC / GDF GDF

National

Government Supply 
Services

National TB Program
Third-Party 

Payers

Regulatory 
Agencies

Wholesalers

TB Institutes

Regional Regional Facilities

District

Private 
Prescribers

Community

District Facilities

Primary Care
Facilities

TB Patients (intensive / continuation phases)

Local 
Manufacturers

Multinational Suppliers

Distributors

Shops, 
Pharmacies

CMS system flow
Alternative flow
Information flow

Donors/ 
GFATM

NGOs

NGOs

NGOs

Elements of Medicine Supply Systems
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Waste in Pharmaceutical Management & 
Potential for Improvement

 
 
 
 
 

Framework: Pharmaceutical Management Cycle 

Selection

ProcurementManagement
Support

Distribution

Use

Policy and Legal Framework

 
 

 21



WHO Training Course for TB Consultants: RPM Plus Drug management Sessions in Sondalo, Italy 

Policy Framework

• Government TB policy and support of NTP
• Decentralization
• Integration of services/supply systems
• Use of private services
• Essential medicines
• Generics versus brand names
• Support of domestic manufacturing 
• Availability by level of care

 
 
 
 

Legal Framework 

• Registration of pharmaceuticals
– Proof of safety, efficacy, and quality
– Pharmacopoeia standards

• Accreditation/licensing
– Hospitals, clinics, pharmacies, and providers

• Pharmaceutical sector regulations/laws
– Procurement, retail sales, importation
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Policy, Laws: Challenges for NTP

• Political will is not translated into actual legal 
and financial support

• Gaps exist in pharmaceutical regulations 
• Laws exist but are not enforced 

• TB program management
– Lack of skills and resources for effective 

pharmaceutical management, poor QA 
program, poor drug management 
information system (DMIS) for feedback 
analysis and planning

 
 
 
 

Selection

• Treatment regimens for 1st and 2nd line therapies 
should be determined by expert committees using:
– Epidemiological profile including category mix, 

morbidities, drug resistance patterns
– Evidence-based medicine to show effectiveness 
– Bio-equivalence data (especially Rifamp. in FDCs)
– Applied pharmaco-economics for cost-effectiveness
– Appropriate packaging such as selection of fixed-

dose combination (FDCs), blisters and patient kits
• Marketing approval/registration
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Selection (The Essential Medicines Target)

Dispensary
S S

All medicines
worldwide

Registered medicines
National list of
essential medicines

Levels of 
use

Supplementary
specialist
medicines

CHW

Health center
Hospital

Referral hospital

Private sector Source: WHO/EDM

 
 
 
 

Selection: Challenges for NTP

• Lack of quality TB drugs registered in the country

• Pressure from manufacturers and suppliers

• Branded versus generic drugs (non-informative brand 
names)

• Local biases: schools of thought, personal interests

• Lack of skills to use selected drugs (e.g., FDC)

• Unjustified selection of second-line drugs
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Good Procurement Practices

• Reliable estimate of actual needs
• Research of pharmaceutical market 
• Procurement by generic name (INN)
• Supplier qualification and performance monitoring
• Competitive bulk procurement
• Sole-source commitment
• Guaranteed payment to suppliers
• Transparency (SOPs, audits, published results)
• Separation of key functions
• Product quality assurance program 

 
 
 
 

Procurement: Challenges for NTP

• Wrong drugs, dosage forms,, packaging, labeling,  
quantities = overstock or stock outs) 

• Lack of drug-quality specifications in tender documents: 
lowest prices = poor quality

• “Rigged” tenders caused by lack of competition or poorly 
designed and enforced standard operating procedures

• Port clearance delays
• Potential for corruption due to lack of transparency and 

procurement performance monitoring
• No competition – high prices
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International Sources of TB Medicines

• Global Drug Facility (GDF) http://www.stoptb.org/gdf/
– 1st line medicines at special prices
– Governments and organizations can buy since 2002
– Countries can apply to GDF for free grants

• Green Light Committee (GLC) www.who.int/gtb/policyrd/DOTSplus.htm
– 2nd line medicines at special prices

• International agencies
– UNICEF
– PAHO
– Nonprofit suppliers (IDA and others)
– Donors

 
 
 
 

GDF Impact on TB drug prices

To treat one Category I or III patient of medium weight 
(40-54 kg):

• GDF   US$ 15 - 17 (CIF) (as of May 2005)

• Other suppliers    US$ 30 - $50 in 2004 (no data yet 
for 2005; prices will go up by 20-30% for RIF and 
FDCs in 2005) (CIF)
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GLC Price Comparison

 
 
 
 

GDF Stop TB Patient Kits
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Distribution

• Vertical vs. integrated programs
• Central medical stores vs. alternative models
• Push vs. Pull system
• Storage—environmental conditions
• Good storage practices
• Transportation method and frequency
• Inventory management 

 
 
 
 

Distribution: Challenges for NTP

• Parallel TB network vs. existing MOH network
• Different goals of NTP and distribution network
• Lack of management skills / no pharmacists in NTP
• Absence of pipeline data
• Medicines expiry and stock-outs
• Lack of transportation means
• Inadequate distribution of donated TB drugs
• Waste and pilferage
• Poor inventory control skills
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Poor Storage

 
 
 
 

Use

• Drug information services to providers and patients
• Rational prescribing
• Feedback of anti-microbial resistance data
• Drug use evaluation to determine effectiveness
• Good DOT
• Patient information/counseling
• Packaging—blisters and patient kits 
• Curriculum reform in medical/nursing schools
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Use: Challenges for NTP

• Noncompliance with the treatment regimen

• Idiosyncratic prescribing

• Adverse reactions to medicines (~2% of 1st line 
patients)

• Lack of control over patient use (migrant population)

• Discontinuation due to non-confirmed adverse reaction 
or patient pressure

DOTS takes care of most of these issuesDOTS takes care of most of these issues

 
 
 
 

Management Support

• Planning for implementation
– Situation analysis using assessment tools and DMIS
– Strategic planning, program planning, work planning

• Implementation
– Managing people, training, money, information flow, 

comprehensive quality assurance program
• Monitoring and evaluation

– Monitoring program performance and outcomes
– Evaluation of organizational effectiveness
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Product Quality Assurance Elements

• Pre-qualification of suppliers
• Tender documents include international quality requirements:

– Pharmacopeial standards
– Proof of Good Manufacturing Practice (GMP)
– WHO-type quality certificates
– Proof of bioequivalence (RIF and FDCs) 

• Supplier performance monitoring and evaluation 
• Quality monitoring of products in facilities
• Physical inspection and laboratory testing on receipt
• Random sampling of distributed products 

 
 
 
 
 

Product Quality Assurance System

Stakeholders
• Drug regulatory authority      
• Quality control laboratory
• Procurement agencies
• Local manufacturers
• Pharmaceutical importers
• Port of entry officials
• Pharmaceutical distributors
• Providers
• Patients
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WHO Training Course for TB Consultants: RPM Plus Drug management Sessions in Sondalo, Italy 

Assured drug quality

Documentation, monitoring and evaluation

Regulatory 
framework

(central 
administrat ion, 

registration, 
inspection, and 
gov. laboratory 

serv ices)

Technical 
elements (quality 

spec ifications, 
Basic tests, GMP, 
GLP, GPP, GDP, 

GSP)

Pre-marketing 
quality 

assessment
(marketing 

authorization/ 
licensing and 
registration)

Post-marketing 
authorization 
surveillance 

(for quality and 
adverse ev ents)

Adequate legislation and law enforcement

Slide for note taking

Drug quality assurance structural components

 
 
 
 
 

Summary

• Pharmaceutical systems are complex
– Multiple interrelated components
– Decision-making process is complex
– Many stakeholders are involved
– Systems operate in a dynamic environment

• TB pharmaceutical supply is part of larger health 
system

• The pharmaceutical management cycle framework 
guides the systematic analysis of pharmaceutical 
systems
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The Reference Text
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