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Sent: Thu 7/19/2007 8:24 PM
To: William Rodriguez
Subject: Urgent advice needed

Hi Bill -

| am not sure if you are still checking email, but just in case | wanted to
get your advice on an urgent problem we are dealing with here...

Our country is facing a massive stock shortage of ARVs -- Triomune 30 (which
about 90% of people are taking) could run out in as little as 20 days and

NVP 200mg runs out in about 50 days. We are trying to explore treatment
options for patients as we simultaneously look into getting drugs here asap.
Sadly, the EFV 600mg is expiring in Sept so that doesn’t help much.

Once the Triomune runs out, patients can take NVP and D4T/3TC (or | suppose
Triomune 40). But when the NVP200 runs out there are no good options?
either patients can take syrup or take Triomune 40mg. What do you think is
better? Syrup would require about 5-12 bottles/month, depending on bottle

size. But 40mg is so lousy...What would you recommend?

In terms of bringing drugs in, we are exploring taking stocks from other
countries and getting a donation from WHO of Triomune (it was WHQO’s donation
offer which made us realize the problem). Unfortunately the earliest the

drugs on order can arrive is 2 months (and is likely to take 3).

Sorry to bother you with this question, but | didn’t know who else to ask!
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Global HIV Update



40.4 million adults living with HIV/AIDS, December 2006

Adult prevalence
rate

15.0% — 36.0%

5.0% — 15.0%
Bl 1.0%- 5.0%
Bl 05%- 1.0%
Bl 0.1%- 05%
Bl 00%- 0.1%
- not available

Source: UNAIDS



2.0 million people in low- and middle-income countries on ART

People on treatment at end year
(millions)
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2.0 million people in low- and middle-income countries on ART

HIV infected people (millions)
People on treatment at end year (millions)
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Low- and middle-income countries with the highest number of
people receiving antiretroviral treatment, December 2006

Mexico
Mozambique
United Republic of Tanzania
Zimbabw e
Ethiopia
Nigeria
Malaw i
Zambia
Botsw ana
India
Uganda
Kenya
Thailand
Brazil

South Africa
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Source: WHO Progress Report, April 2007
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Comparisons

Initial virologic response
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Comparisons

Treatment change
(any change, including switching, substitution)
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Comparisons

Mortality over four years
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Comparisons

Mortality by baseline CD4 cell count
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Comparisons

Median CD4 counts at start of ART
Trends over time
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Can we identify the factors that contribute to (or inhibit)

successful, rapid scale-up of HIV care?



Problems, Constraints

Poverty

Hunger

Gender inequality

Conflict



Problems, Constraints

 Political will

* Funding

» Access to affordable medicines

 Infrastructure - Human Resources and physical capacity
* Health program management

* Laboratory systems and diagnostics

* Poverty

* Hunger

« Gender inequality

e Conflict
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Problems, Constraints

o Political will

« Access to affordable medicines

 Infrastructure - Human Resources and physical capacity
* Health program management

* Laboratory systems and diagnostics

* Poverty

* Hunger

« Gender inequality

 Conflict



Total global funding to cover AlIDS-related expenditures,

US$ million

9000

8000

7000

6000

5000

4000

3000

2000

1000

1996-2005

292 n
.’I—I/
\ \ \ \ \ \ \ \ \ \
199619971998199220002001200220032004005

Data include:

CInternational donors,
domestic spending
(including public spending
and out-of-pocket
expenditures)

CInternational Foundations
and Global Fund included
from 2003 onwards,
PEPFAR included from
2004 onwards

* Projections based on previous pledges

and commitments (range of the
estimation: US$7.5 to US$8.5 billion).

Source: UNAIDS
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ART Coverage and Total Expenditure for HIV/AIDS (2005)
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ART Coverage and Total Expenditure for HIV/AIDS (2006)
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ART Coverage and GNP
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Problems, Constraints

 Political will

* Funding

* Infrastructure - Human Resources and physical capacity
* Health program management

* Laboratory systems and diagnostics

* Poverty

 Hunger

« Gender inequality

e Conflict



Medication Pricing: d4T(40) + 3TC + NVP

January 2004

$4,400
Cost of HIV
medications
per patient
per year
Branded
Best
Price
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Medication Pricing: d4T(40) + 3TC + NVP

Cost of HIV
medications

per patient
per year

January 2004

$4,400

Branded
Best
Price

» Advocacy
» Generic suppliers

« Market-making
(high-volume, low-margin market)

March 2006
$562
ﬂﬁi'&‘
Branded Generic Generic  Clinton
Best Actual List Foundation
Price Price Price Price
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Problems, Constraints

« Political will
* Funding

 Access to affordable medicines

* Laboratory systems and diagnostics
* Poverty

 Hunger

« Gender inequality

 Conflict



ART Coverage and Health Infrastructure
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ART Coverage and Health Infrastructure
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HIV treatment program development

Phase 1. Start-up
— Goals: Begin treating people

— Measures: # of clinics opened, # of patients on ART

— Mode of Operation: Work with existing resources and structures

41



HIV treatment program development

« Phase 2: Scale-up

— Goals: Treat target number of patients (some to all), provide
effective care

— Measures: # of clinics opened, # of patients on ART, clinical
outcomes, costs

— Mode of Operation: Short-term planning, use existing tools, learn
as you go

42



HIV treatment program development

Phase 3: Sustained public health programs

— Goals: Provide effective care for all, build and sustain public health
capacity

— Measures: # of patients in care, clinical outcomes, impacts, costs,
tradeoffs

— Mode of Operation: New tools, long-term planning, sustainable
financing

43
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Classic OR

 How do you optimize X given constraint Y?

 Examples of classic OR:
— Designing the layout of a factory for efficient flow of materials
— Scheduling airline traffic

max f(X) = >.CiXi i=1 = n
s.t. Yaixi< b, I=F1—=n,]=1 -m
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OR for HIV

How do you optimize the number of patients in high-quality care
given resource constraints?

— Constraints may include human resources, lab capacity, money,
space, etc.

Goal of OR for HIV: provide decision makers with support to help
them make informed decisions

Clinton Foundation: use mathematical and operational models (and
policy analyses) to provide practical support for decision makers
In public programs
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HIV OR Example

If we opened a clinic tomorrow, and enrolled 15 patients each day, how
many doctors will we need in April 20067

Or, if we plan to reach 100,000 patients in 2008, how many facilities,
doctors, nurses, counselors, pharmacists, lab technicians do we need? How
many of each commodity do we need?

How do we assess trade-offs in number in care and quality of care? Or
between investments in HIV and investments in control of other diseases?

Resource planning

Forecasting
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What is CSHOR?

« Consortium for Strategic HIV Operations
Research: A division of the Clinton Foundation
HIV/AIDS Initiative (CHAI) that assists
governments in low- and middle-income
countries to accelerate implementation of high-
quality HIV care and treatment in the most
efficient and effective way possible.

« CSHOR activities:

— Development and application of decision support
software to assist with resource planning

— Policy analysis

49
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Model 1:

Simulation of an HIV clinic

» Simulation modeling of antiretroviral
treatment clinics focusing on:
— Human resource requirements
— Pharmaceutical needs
— Laboratory testing requirements
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Model Input:

¢ Clinic design variables

e Patient demographic information
o Patient enrollment plan

Clinic Model:

Relational Database
o Patient generation
Staffing plan

Clinic service

Patient follow-up schedule
Natural history of disease

Simulation Engine

Model Output:

Resource utilization

Drug consumption

Clinic capacity

Evaluation of policy changes
Staffing plan

Relational Database
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Patient
Enrollment and
schedule

Treatment
protocols

\

Disease
progression
simulation

(Start simulation ’

y

Set up clinic

Create new
patients

!

Read
demographic
information

!

Assign patient
attributes

!

Patient visit

Creation of
“pseudo-
population”

scheduling

Lab visits

!

Drug and
dosing

!

Wait for
follow-up

Update status

No

Death or
lost

Yes

A 4

{ Record ]

A 4

Output |

A 4

(' End Simulation ’



1. Create pseudo-population

eRead demographic information from database (VBA)

e Assign random values to clinical attributes (VBA)
0Sex, Age
oPregnancy, Gestational age
OoWHO stage
0CD4 count/percent
oViral load
olnitial TB rate, Month of TB treatment
OARYV experience, Number of weeks on ARV
OoAnemia
oWeight
oPeripheral neuropathy
OAcute opportunistic infection
eCreate patients (VBA)
eSent patients to the clinic according to the enrollment

plan (ARENA)
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2. Enrollment and clinic

services

* Enrollment plan
— Weekly

* Fixed number of enroliment
« Ramp-up
 Random distribution
 Clinic services

— prescription

— screening

— counseling

— testing
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3. Treatment protocols

Initial visit
Follow-up visits
Lab test
Regimen
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4. Disease progression

* Disease progression will dictate resource
consumption
— When to start a patient on treatment
— When to switch therapy
— Patient death

* Disease marker
— CD4 count
— Viral Load
— WHO Clinical stage
— Dead or alive
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Disease Progression

« Start with given CD4+ count (%) in each
VL category

e Determine time interval

* Adjust CD4+ count over that time interval
(Mellors, et al., Ann Int Med, 1997)

 Viral load changes similarly
 WHO stage transition could be an input
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Patient states related to
resource consumption

Initiate treatment Change therapy

Second Line Il

First Line
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Patient states related to
resource consumption

Initiate treatment Change therapy

Second Line Il

First Line

60



Treatment initiation

WHO CD4 TESTING CD4 TESTING
CLINICAL NOT AVAILABLE AVAILABLE
STAGING

1 Do not treat Treat if CD4 count is below
200

2 Do not treat Treat if CD4 count is below
200

3 Treat Consider treatment if CD4
count < 350
and initiate ART before
CD4 count<200

4 Treat Treat
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Patient states related to
resource consumption

Initiate treatment Change therapy

Second Line Il

First Line
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When to change therapy?

Clinical failure 2

New or recurrent WHO stage 4 condition®e®

CD4 cell failure ¢

» Fall of CD4 count to pre-therapy baseline (or below); or
» 50% fall from the on-treatment peak value (if known); or
» persistent CD4 levels below 100 cells/mm?e

Virological failure

Plasma viral load abovel10 000 copies/ml?

--WHO ART Guidelines 2006
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Other issues

Single drug toxicity
Opportunistic infections
Patient death rate

Patient loss-to-follow-up rate
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Sample output:

OUTPUTS

Average Patient Throughput

25 [ 0| patients per day

Average Utilization %

MWedical Staff
Admissions 4 § Phlebot. 118
Coctars 0 Counselars 137
Murses 27 Rooms 435

Simulation Day 2

Current Utilization

10004
|
0o
240
Day 3
Room Clerk Doctor Nurse

36.0Hours

Counselor Phlebotomist
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Forecast of demand for antiretroviral drugs in low and
middle-income countries: 2007 -2008

Omar Galarraga®, Megan E. O'Brien®, Juan Pablo Gutiérrez™*,
Francoise Renaud-Théry”, Boniface Dongmo Nguimiack®,
Michel Beusenherg", Katherine Waldman]’, Anil Suni]’,
Stefano M. Bertozzi**" and Robert Greener®

Background: Middle and lowincome countries have scaled up HIV teeatment in the
past 5 yeass. To maimain this efort, indormation megasding the amounts and fypes of
drugs s nesded . Shortages or owestock of acive pharmaceutical ingmesdients make the
scale-up efforts more difioult and costly. To inform globa | planning and implementa-
tian, we otimate fie valume of cument and futume demand for actiee pharma cosical
ngredients for first and seconddine antinetrovical drugs.

Methods: Using mgeesion analysis and documened assumptions, we estimated the
mumber of individuak receiving amtistmwviral drugs o 2008, The walume of active
phammaceutical ngredients was caloulted using two methads: 2 nommative approach
madelling mplementation of courtry-specific guidelines, and an empincal model
prajecting cument frends in drug useestimated by a survey of country MW programmes.
Results: The mumber of patients reated was estimated toreach 138 million by the end
o HIA, of i ch 94 6% wou bd hean fimt dimeand 5 2% aon second Jine treafment. The
Larpest estimated abwalute demand valumes for 2008 we e for nevicapine, mudine,
and ridmudine wsing ether approach; the brgest poportional inoeases i X007 =
K, were abserved for emiricitabine, tenofovir, indinavir, and nelfinavie. The gap
hetween normatiee and empincal etimates was greate st (most positive) for fenafovin,
Fidovudine, didancsine, and smallest (most negative) for saquinavie and neliinavie.
Conclusion: A comparisan of the results fom the nomathee and empinical demand
ciantities suFRess that moretenodovi, zidovud meand didanasine wauld be equied &
mational teeatment guidelines weee fully implemened, whemas the countries seem to
be using more saquinavic and nelfinavie than would be mquinsd by their cument
uidelines. & A7 Lippieac Willams & Wikies

AIDS 207, 21 (suppl 4):597- 5103
Keywords: ami-HIY agents/supply and distrbutionstherapeufic use,

anfliretroviral herapy, developing countries: economics, forecasting™demand,
highly active futilization
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Validation

« Validation will require pre- and post- assessments after
analysis, creation of recommendations for enrollment and
staffing plans, and implementation of those
recommendations at a clinic or set of clinics in a
resource-limited setting.

« This is very challenging from a data-collection point of
view.
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Model 2:

The lab facility location problem

Decisions to make

— Where to locate and how to size lab facilities

— Which facility serves which clinic/hospital

— How many lab tests should be done by each lab facility

Issues drive the choice of facility locations.
— cost reduction

— demand allocation

— equitable service supply

— multiple lab services

— blood sample keeping time, etc.
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The lab facility location problem

A set of clinics originates demand for lab
services.

The clinics’ lab test demand must be satisfied by
one or more lab facilities.

Laboratories can be stand-alone facilities, or
located within a clinic.

Our goal is to minimize operating cost.

— Given existing lab capacity, how should we allocate
clinic demand among lab facilities.

— If we are going to establish a central referral lab
network in the future, we need to decide where to
locate lab facilities.
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Costs and Services

* Variable cost
— Equipment
— Vehicle
— Fuel

— Human resource
« Lab technicians, drivers, and maintenance engineers

— Lab consumables/Reagents
* Fixed cost
— Facility construction/Rental

— Human resource
« Lab managers/administrators, clerks

— Other overhead

« Service types, service times/capacities
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Problem definition

 There are a set of lab facilities and a set of
clinics requiring tests.

* In a given period, each lab has a capacity,
and each site needs a number of tests to
be done.

* Given the associated cost, we want to
allocate tests to laboratory facilities in a
way that minimizes costs.
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Objective Function

min z=2 > 2 %G+ 2, fYj

teT iel jeld jed

Xijt the fraction of clinic i’s lab test sent to lab facility j in period t

yj the binary variable which is equal to 1 if lab facility j is open and to O otherwise

f. the cost to establish a laboratory facility

C..  the cost to both transport and test blood samples to lab j from a clinic site i
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D Xy =1 Viel,teT

jed

Constraints

« demand constraints

« capacity constraints

2 iy 8, Vied teT
iel

(t; —R)x; <0

* blood sample shelf life < R
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Simulation

« Based on the results form the previous
model, we can carry out a detailed
analysis for each laboratory facility.

« Simulation can incorporate uncertainty into
the model
— Road status during rainy season

— Reagent supply uncertainty
— Machine down time
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LabMod 2000Q

/_ 1. Country and Project \ 2. Enrollment Plan

3. Lab Schedules 4, Age Distribution 5. Attrition Rate 6. View Output

Start a New Laboratory Forecasting Project

Select a country ——— |T] Select the Country in wh_il::h _ﬂle f'ural::a_st takes place from

a the drop down menu. This will determine the default values
of demographic data that will be used to make the forecast.
(These defaults can be changed later.)

Input your project name Test Enter a name for the forecast in the Project box.

£ - h . —_— 3
Choose File | no file selected © Uplead If you have saved an input file on your local computer,

you can click on the Browse to find the file and then click
on the Upload button to upload your data. You can
continue if there 1s no data to upload.

reated by Clinton Foundation HIV/AIDS Initiative and Weill Cornell Medical College, Department of Public Health
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LabMod @OO‘

’f_ L. Country and Project U 2. Enrellment Plan x 3. Lab Schedules 4. Age Distribution L. Attrition Rate 6. "

Historical and Planned Patient Enrollment

Enter the date that the clinic opened in the Clinic Start Date box.
Enter today’s date under the Today’s Date box.

Enter the total number of patients currently enrolled in the clinic in the Total Enrollment Over This Period

box.

The date format 1s mm/dd/yyyy.

Clinic start date Today's date Total number of patients enrolled over this period
01/01/2006 04/30/2007 800

Enter the Start Date of Forecast and the End Date of Forecast in their respective boxes.
Enter the number of patients to be enrolled in the clinic each week in the Weekly Enrollment During Forecast Period

box.

Start date of forecast End date of forecast Average Weekly enrollment during forecast
peeieel

5/1/2007 1/1/2009 20
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LabMod 2000Q

(1 Country and Project ?If 2. Enrollmant Plan Y 3. Lab Schedules 3 4. Age Distributior 5. Attrition Rate b. View Dutput

Schedule for Patients ON ARVs

Enter laboratory testing schedule for patients who are in-care or in-freafment
Wote that here, Week 0 is the week the labs are done for the first time after a patient visits a clinic.

Test: Enter the name of the laboratory test in the leftmost box.

Done on weeks: Weeks after the patient’s initial visit during which the test should be performed. Enter this a set of number separated
by commas. For example: 2,4,8 indicates that the corresponding lab test should be performed two weeks, four weeks and eight week
after the patient’s initial visit (which is assumed to happen on week 0).

And every __ weeks thereafter:Run the lab test agamn each ume this number of weeks pass.

Remove a test by clicking the corresponding Delete button.
Add a test by clicking the Add other labs bution and fill in the new row as before. (Up to 10.)

,. Add other labs \'

Test ALT | Done on weeks ()4 and every 48 = weeks thereafter (Delete)
Test CD4 Count | Done on weeks .24 and every 24  weeks thereafter (Delete’)
Test FRC Done on weeks 04 12 | andevery 48  weeks thereafter (Delete)
Test [Serum licids Done on weeks  andevery 52  weeks thereafter (Delete’
Test Viral Load | Done on weeks and every 52  weeks thereafter (Delete)

/8



Mumber of labs

B oo B co4count [] FBC [ ] wiral Load
T I T T

T T T T T T T T T T T T T T ! T

600 |

ALk \II

May 200%un 2007Jul 200Rug 200Bep 2000t 200 ov 200D ec 2003an 200F eb 2008 ar 20088pr 200842y 2008un 2008Jul 2008ug 200&ep 2008t 20080y 200@ec 2008
Time




EloMed Cania

BMC Medicine
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How far will we need to go to reach HIV-infected people in rural
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David P Wilson'2 and Sally Blower*!
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Model 3:
Male-circumcision clinic scale-up

* Multiple randomized controlled trials stopped early due to
substantial protective effect of adult male
circumcision on HIV infection rates in circumcised men
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Uncircumcised males in Africa* under the age of 24

Millions

Uganda
Nigeria
South Africa
Sudan
Tanzania

Congo, Dem. Rep.

Ethiopia
Mozambique
Ghana
Malawi
Zimbabwe
Zambia
Cote d Ivoire
Rwanda
Kenya
Burundi
Cameroon
Angola
Chad
Burkina Faso
Lesotho

* Gambia, Guinea-Bissau, Gabon, Equatorial Guinea, Seychelles, Libya, Djibouti, Comoros, Algeria, Egypt, Morocco,
Tunisia were negligible due to small population of uncircumcised young men

19.2

1 8.0

| 7.4

| 7.2

16.9

| 6.6

5.9

5.9

14.0

3.8

|3.5

13.5

13.0

129
128
[ 1238
2.1
113

[ 113
0.9

[ 10.6

Guinea
Namibia
Botswana
Central African Republic
Senegal
Benin
Congo, Rep.
Niger
Madagascar
Liberia
Mauritius
Mauritania
Sierra Leone
Mali
Somalia
Reunion
Swaziland
Cape Verde
Togo
Eritrea

Sao Tome and Principe

Africa contains over 95 million uncircumcised males under the age of
24, with the largest population in Uganda

0.5
0.5
[ ]0.
105
0.4
0.4
[10.4
0.
10.3
0.3
0.2
0.2
10.2
10.2
0.
10.2
10.2
10.1
10.1
J0.1
0.1

Source: US Census Bureau 2007; Global Insights 2007; Male Circumcision and AIDS: The Macroeconomic Impact of a Health
Crisis, 2006; team analysis
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o Demand for circumcision in Africa could range from 40 to 70 million
men under the age of 24

Low

Medium

High

Demand for circumcision

Assumption Population in millions under the age of 24

1 40% conversion

[] Benchmark is Zimbabwe, 38
the second lowest country
in terms of acceptability

1 50% conversion

| Median among all
countries reviewed, with 48
many countries in the
range of 45% to 60%

1 70% conversion

1 Within informed
populations, theoretical
acceptability reaches levels 67
greater than 80%, but
conservatively assumes a
lower number to account
for actual conversion rates

Source: Team analysis

-

Critical
guestions:
| By country,

can we derive
amore
accurate
conversion
rate?

What factors
will drive the
difference in
conversion
rates?
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Model 3:
Male-circumcision clinic scale-up

Multiple randomized controlled trials stopped early due to
substantial protective effect of adult male
circumcision on HIV infection rates in circumcised men

High demand for service among general male population
Often inadequate clinical facilities

Complex human resource trade-offs with existing/planned
HIV treatment efforts
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Sample clinical flow plan:

Registration

!

Fre-op

Withdraw }4

Contraindicated

Counseling

!

Fre-op
Care

> VeT

!

Cperation

!

Recovery
Fost-op Care

|

Fost-op
Counseling

'

(o]
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Task-based approach

Station Task assigned to Mean Service

time

Registration Non healthcare worker | 5 min

Pre-op Counseling Counselor 20 min

Pro-op Care NUrse 25 min

Operation Doctor 45 min

Recovery and Post-op Care NUrse 30 min

Post-op Counseling Counselor 15 min

VCT Phlebotomist 15 min
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Queueing network

Model clinic as an Open Jackson Network
of M/M/s queuing processes

Time-stationary Poisson distribution for
arrivals

Exponential distribution for processing
times

Solve for number of staff with maximum
avg. queue length that user specifies
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Sample model run:

Deterministic with

Stochastic with

utilization requirement that
waiting time at any
station is < (min)
100% 75% 60 30 10
Doctor 2 3 4 4 5
Nurse 3 4 4 5 6
Counselor 2 2 3 3 5
Non healthcare 1 2 2 2
worker
Phlebotomist 1 1 1 2
Total Active Staff 9 11 14 15 20

89



~ Resource Forecast for Male Circumeision Clinie.

i | s hatp:f fsonalstager.te.cornelledu users /shirish MC frminitial = Qs Cacgle

Circles  Welcome to A hysics site TR CDM article  Christy-Bangladesh  MIT

ﬁ . Resource Forecast for Male Circumcision Clinic e

Crvorall MC scale-up campaign input

S of uepet popuisten 15630
In sit Fl
i ; itial Visit Flow Chart
Drays of opeidaton Sor yoar I40
Fours of cperation per day ] Registralion
Fre-op
Withdraw
Initial Visit Task Assignmont | WT‘W
Taik asdgred o AwSr g line Pre-op
i) Confraindicaled Care
Fregitrationr __nen maalhoa worosr ] l
Preeop Coursalng _MJ 2
Pre-og Cane harse 3 3 Operation
Oporation Dot ] 7] l
Racowery 0 Posl-op Con Nanm W w Rocavery
Poatop Courtedng Cosmar 2 W
VET Pl Eem AT E 1§
Porcariage go b volertary courselng and lesding (%) 0
Proantagn wihdrms afer pro-op cosnselng (%] I
et
Percentage of contraindicated afer pre-op care (%) 10
Percentage of follbw-up patient (%) 80
Follow-up Visit Flow Chart
Follow-up Visit Task Assignment
Task assigned to Avarag_a time Regiét'raliun
{rminp
Registration [ non healthcare worker |3 |5 l o
Follow-up Check | Murse B |20 cnmphcahan
;i E Follow-up
Complication Carz | Doctor 35 Check

Percentage of conplication (%)

o | Complication

Care

miilic Health, Weill Cornell Medicz.
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0 National policy will be a critical driver of a high conversion rate

Key questions

1 Who will be permitted to perform M/C?

1 What will be the cost to each participant?

1 Where will M/C be performed?

L1 Will HIV testing to mandatory as pre-screening?
| How will complications be handled?

1 What age group will M/C programs target?

| What is the public opinion?
Culture | Do common religions support or hinder the MC movement?
| What has been the nature of media coverage?

1 How many people can perform M/C in the country?
| Based on the operating model, what is the maximum daily capacity?
1 Are there adequate educators

S To inform the public?

S To teach those who perform M/C?

S To ensure proper care of circumcised patients?

Resources

] Who currently performs M/C?
] How is demand split between public/private (e.g. for profit, faith-based, NGOs)?
] Within the private sector what is their capacity?

Existing
capacity

Source: Team analysis
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"Employing OR techniques and modeling skills, the OR department has played a role in the
development of long-range plans for the past 17 years. Every major system change ... (was) modeled by
OR several years in advance of the actual system change. This enabled the company to grow smoothly...
By modeling various alternatives for future system design, FedEx has, in effect, made its mistakes on
paper. Computer modeling works; it allows us to examine many different alternatives and it forces the
examination of the entire problem."

-- Frederick W. Smith, Chairman, CEO , Founder, FedEXx

93



Summary

OR allows you to put some order on the chaos of health delivery.

OR and its models can be used to identify service delivery bottlenecks, and to maximize
resource allocation given resource constraints.

It is critical for practitioners to be involved in the process of translating their
knowledge into models, and for the models to be of immediate, practical use.

Well-designed, practical decision support software can provide decision makers with
scientific, testable, and quantitative representations of service delivery and associated
logistical systems.

The most important step in an OR project, in particular for HIV-related issues, often turns out
to be understanding and formulating the problem itself.

Data collection and change management are big challenges in applying decision support
tools in practice.
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