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Agenda - Day 1: Overview and introduction to Optima HIV

8.30 Welcome and introduction to the track of the Training Program
. Welcome remarks
. Introduction of participants and trainers
. Participants to present their expectations
. Presentation of objectives and confirm objective(s) for the training
OVERVIEW OF KEY CONCEPT: RATIONALE FOR EFFICIENCY ANALYSIS
8:45 Overview of allocative and implementation efficiency in the HIV response
. Sources of inefficiency in health
. Rationale for efficiency analyses
. Overview of mathematical model tools to conduct allocative and implementation efficiency analysis for HIV
L3 Case studies
] Questions and answers
9:15 Program decisions in the case of programs with multiple benefits (UNDP presentation of their structural drivers tool)
EPIDEMIC AND ALLOCATIVE EFFICIENCY ANALYSIS IN OPTIMA
9:45 Concept: Introduction to Optima HIV and Optima HIV interface
. Introduction to Optima HIV and tour of Optima HIV interface
. Brief demonstration of a complete analysis from beginning to end
. Questions and answers
10:30 Break
11:00 Allocative efficiency implementation process, analytical framework and scope of work
. Allocative efficiency implementation process
. Optima HIV analytical framework
. The importance of defining a scope of work for an Optima analysis
11.15 Training: Creating an Optima project and data spreadsheet
. Creating and naming an Optima HIV project
. Managing Optima HIV project files
. Defining population groups
. Downloading the databook spreadsheet
11.30
12.30 Lunch
13.30 Collating key demographic, epidemiological and behavioural data and populating the Optima HIV spreadsheet
Concept: Principles of project design and data entry
. Key data needs and sources
. Interpreting data sources and considerations for model parameters
. Handling data uncertainties
13.45 Training: Reviewing data sources and avoiding data inconsistencies when completing the Optima HIV spreadsheet
14.30
15.30 Break
16:00 Training: Optima HIV model calibration
. Steps for calibrating and what to look for in a calibration
16.10
17.10 Interactive discussion of questions and ideas arising from Day 1
17.25
Review Optima HIV input parameter priors
Review Optima HIV spreadsheet and provide additional data
17.30 Closure of Day 3



https://docs.google.com/document/d/1VIxB08GjnLhUjRwLAKuBJ-To2WXud7krK9CNNu6NwIg/edit#heading=h.gjdgxs

Agenda - Day 2: Getting to grips with Optima HIV

8.30 Review of materials covered on Day 3, review questions, and plan for Day 4
8.45 Training: Defining programs, service delivery modalities, parameters and cost functions
9.15 Concepts: Collating data to inform cost functions
. Data requirements, sources, and concerns
° Provide examples
9.30
10.30 Break
11.00 Training: Optima HIV scenario analyses
. How to define scenarios
° How to run scenario analyses, view, export, and interpret results
11.15
12.30 Lunch
13.30 Concepts: Optima HIV optimization analyses
. How mathematical optimization is achieved
. Description of the Optima HIV optimization algorithm
14.00 Training: Introduction to cascade optimization
14.20
° How objectives, constraints, and time horizons are incorporated in Optima
o Specifying settings in Optima to meet objectives and set constraints
. Understanding and interpreting results with respect to objectives, time horizons, constraints, and cost functions
15.30 Break
16.00
o How objectives, constraints, and time horizons are incorporated in Optima
. Specifying settings in Optima to meet objectives and set constraints
o Understanding and interpreting results with respect to objectives, time horizons, constraints, and cost functions
17.25
. Work on an Optima HIV epidemic and allocative efficiency analysis
17.30 Closure of Day 4




Agenda - Day 3: Completing an Optima HIV analyses

p-30 Review of material covered on Day 4, review questions, and plan for Day 5
° Access to training materials
8.45
. If complete, interpret findings and extract key messages and recommendations
10.30 Break
11.00 Concepts: Integrating implementation efficiency within allocative efficiency
11.20 Training: Different service modalities
) Choosing implementation modalities and options, defining interactions, and how they work in Optima HIV
12.10
12.30 Lunch
13.30
Concepts: Interpreting analysis findings and extracting key messages and recommendations
. Review of different analysis and outputs with a focus on interpretation
. Extracting key messages or lessons from the analysis
° Structuring recommendations
14.00
. If full country Optima HIV analysis is complete, use your results otherwise, use default results
Prepare a 4-slide PowerPoint presentation summarizing your Optima HIV analysis results
15.00 Next steps in using tools for analytical applications and General Questions
15.40 Concepts: Access to Optima HIV and Q&A
15.50 Participant reflection and feedback
16.10 Concluding remarks
16.30 Plenary closing session
17.30 Workshop closure




Learning objectives for Skills Track: Optima HIV

* Formulate policy questions for HIV and collect data with
which to parameterise

* Use Optima HIV to address allocative and implementation
efficiency questions in HIV policy and programmes

* Interpret results from Optima HIV analyses for program
and policy improvement
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Overview of allocative and implementation
efficiency in the HIV response
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Learning objectives

e Rationale for efficiency analyses
* Sources of inefficiency in health

 Overview of tools to conduct allocative and
implementation efficiency analysis for HIV

e Case studies — how has the tool been applied?
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SOURCE: Chisholm, D and Evans, D. 2010. Improving health system efficiency as a means of moving towards = HIV
iversal coverage. World Health Report (2010) Background Paper, No 28. World Health Organization
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Both sexes, All ages, Deaths per 100,000
1990 rank 2016 rank
|1 Cardiovascular diseases | 11 Cardiovascular diseases | | Communicable, maternal,

neonatal, and nutritional
diseases

'Non-communicable diseases
Injuries

2 Neoplasms.

| 7 Unintentional inj
| 8 Diabetes/urog/blood/endo
|9 Neurological disorders
| 10 Transport injuries
|11 Self-harm & violence

-[12 Self-harm & violence

|13 Digestive diseases t ~——13 Digestive diseases
|14 Cirrhosis }/ e

[20 War & dlsaster : } {o War &‘is_at' | |
|21 Musculoskeletal disorders | 121 Musculoskeletal disorders |
Source: IHME. Global Burden of Disease (2016) \)Ptl
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Decline international HIV financing

e Kaiser report 2018 — the 2017 funding increase is due to timing of US funding,
not a predicted sustainable increase in funding

Donor Government Disbursements for HIV, 2002-2017
US$ Billions
mm Current

Constant (20149%)

$2.8

$1.2

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 E{JL‘ 2016 L2017

URCES Irl D3 .3 dKais Fa ily Fo 3t a al |-::5|Fu_u-.-,-_-_F.;r.'_-__- Tuberculosisand Malaria online data gueries; UNITAID Annua Q Il I la
F‘ eports an ectcommunica t QOECD "'R I 3[.3 ries

2017 increased funding is due to delayed US funding,, not a projected increase in funding.



Effectively
Budget
Increase

* Better Decision
and Delivery

Choices



Decision ..« Delivery
Science Goals

Support countries to:

Make the best possible investment decisions

Generate demand for and deliverservices
to the best feasible standards:

for the right people

Achieve the best possible
health impact

Plan early to ensure that proven
approaches are



Scarce health resources are not being put to their
best use

10 sources of inefficiency in health systems

1.

A

509 G g

Medicines: underuse of generics and higher than necessary prices for medicines
Medicines: use of substandard and counterfeit medicines
Medicines: inappropriate and ineffective use

Health-care products and services: overuse or supply of equipment,
investigations and procedures

Health workers: inappropriate or costly staff mix, unmotivated workers
Health-care services: inappropriate hospital admissions and length of stay
Health-care services: inappropriate hospital size (low use of infrastructure)
Health-care services: medical errors and suboptimal quality of care

Health system leakages: waste, corruption and fraud

10. Health interventions: inefficient mix/ inappropriate level of strategies

& \
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SOURCE: Chisholm, D and Evans, D. 2010. Improving health system efficiency as a means of moving towards universal coverage. World Health Report (2010) Background Paper, No 28. World Health Organization



Types of inefficiency in health systems

1. Allocative inefficiency: The distribution of resources to a combination of
programs, which will yield the largest possible effect for available resources

2. Pareto inefficiency: economy is not producing the maximum with available
resources

3. Productive inefficiency: not producing at its lowest unit cost

4. Social inefficiency: when price mechanism does not take into account all costs and
benefits associated with economic exchange (typically, price mechanism only take
into account costs and benefits arising directly from production and consumption)

5. Dynamic inefficiency: no incentive to become technologically progressive, i.e. not
using or investing in new products and new production methods (or services and
service delivery modalities)

6. ‘X’ inefficiency: no incentive for managers to maximize output (typically,
uncompetitive markets)

Optima
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WHAT to do: Allocative

HOW to do: Implementation

efficiency

efficiency

. Allocative Inefficiency: The distribution of resources to a combination of
programs, which will yield the largest possible effect for available resources

. Pareto inefficiency: economy is not producing the maximum with available

resources

3. Productive inefficiency: not producing at its lowest unit cost

. Social inefficiency: when price mechanism does not take into account all

costs and benefits associated with economic exchange (typically, price
mechanism only take into account costs and benefits arising directly from

production and consumption)

. Dynamic inefficiency: no incentive to become technologically progressive, i.e.

not using or investing in new products and new production methods (or
services and service delivery modalities)

. ‘X’ inefficiency: no incentive for managers to maximize output (typically,

i
uncompetitive markets) }
\
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Toimprove health outcomes in resource constrained
settings, we need to....

e ....focus on both what and how

Optima

HIV



Focusing on the WHAT

Optima
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Improving the WHAT: Improving Allocative Efficiency

e The distribution of resources to a combination of

programs, which will yield the largest possible effect for
available resources

* The right intervention being provided to the right people
at the right place in a way that health outcomes are
maximized for a given level of resource envelope

* Implies shifts in funding allocations over time,

understanding funding envelopes, and a focus on service
delivery modalities

Optima

HIV



Ways in which to improve the ‘WHAT’ (Allocative
Efficiency)

A.

Analyses of temporal changes in epidemiological
trends and benchmarking between countries

Use of cost-effectiveness analysis
Use of mathematical modelling

Optima



A: Use of epidemiological modelling and bl |

I&s,

- benchmarking to improve allocative efficiency{%l{ -'

What patterns are unexpected compared to
epidemiological transition?

Actual Mexico burden <

Expected burden

based on SDS 7|

Actual Mexico burden -

Location

Expected burden

based on SDS’]

Actual Mexico burden

“1 [

i
I

!l | | -

Forces of nature, war,

gr;j!l legal intervention
f-h rmand interpersonal

violence

Unintentional injuries

Transport injuries

Other non-communicable diseases
Musculoskeletal disorders
Diabetes, urogenital, blood,
and endocrine diseases
Mental and substance use

disorders

Neurological disorders

Digestive diseases

Cirrhosis

Chronic respiratory diseases
Cardiovascular diseases
Neoplasms

Other communicable, maternal,
neonatal, and nutritional diseases
Nutritional deficiencies

Neonatal disorders
N Maternal disorders
= Neglected tropical diseases
and malaria ’
Diarrhea, lower respiratory,
and other common infectious diseases
HIV/AIDS and tuberculosis

T
25,000 0,000 15,000 10,000 5,000 0 2,500 5,000 7,500 10,00012,500
Age-standardized rate per 100,000 people

Expected burden
based on SDS’

% HME ‘ W UNIVERSITY of WASHINGTON 8 Institute for Health Metrics and Evaluation
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B: Use of Cost-Effectiveness Analysis (CEA) as a
basis for improving decision-making in health

CEA principle : healthcare interventions can be ranked
on the basis of their incremental costs relative to their
incremental benefits (subject to a number of
important assumptions)

* Benefits are usually measured in terms of expected health
gain

@oﬁ@m’faﬁim a
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Condom availability Cost saving
Male medical circumcision Cost saving
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ART (current guidelines | . 9%
| “132
186
208
HTforsexworkers  ESEIE
-.,566
697
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Generalpopulation HCT  ESWIE
1349
1772
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Early infant male circumcision 8,712,984 ‘\>P tln‘m
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But, cost effectiveness has its weaknesses l o] i

The interrelationship between causes of burden of disease and associated health
interventions is missing: it considers interventions as independent, neglecting their
interactions.

The nonlinear relationship between health service coverage and health outcomes.

The nonlinear relationship between cost and coverage of interventions, by not
calculating the marginal costs of scaling up or scaling down a service.

The dynamic nature of burden of disease due to wider primary prevention,
epidemiological, or Eop_ulatlon—wde impacts of the health services being
|rr]1cpleme)nted (e.g. the impact of vaccination or treatment on transmission of
infection).

The changing nature of financing for interventions, such starting costs and
diminishing returns, or the fact that health services cannot instantly be either scaled
up or scaled down.

The fact that priority-settin% may change at different funding levels or provide
different scenarios for a health system stakeholder.

Because services and funding are already in existence and both the development of,
and priority-setting within, that context needs to take the context and existing
services into account, to not contribute to further fragmentation.

$

Mathematical modelling
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C: Mathematical modelling tools for improving allocative
efficiency

“To address the limits of cost-effectiveness
analysis and consider broader factors in decision
systems, packages of services and technologies
should be considered together rather than in
Isolation and analyses incorporate overall health,
financial and equity objectives and relevant
constraints. Optimization tools have recently
emerged to do this and can help to optimize a
health benefits package tailored to specific
objectives and time horizons within available
budget envelopes, local and changing
epidemiology, dynamic costs, and variable, non-
linear benefits on different populations.”

Gorgens, Petravic, Wilson, and Wilson, 2017




CEA to modelling comparison in South Africa

- League tables do not account for interacting effects

Optimization around epidemiological model
- account for interacting effects

- any other quantifiable components inentire system

CONVENTIONAL LEAGUETABLE  ICER ($/LYS)

Condomavailability —— [CSEIW
Male medical drumdision  [GREEN

9%

“132

186

208
HCT for sex workers ~. 360
., 566
697
906
Generalpopulation HCT  EulWIE
1349
1772
PrEP for young women 3,703
Early infant male circumcision 8,712,984

OPTIMISATION ROUTINE ICER ($/LYS)
Costsaving
(ostsving
ART (current guideline 109

142

248

249

SBBC 2 (condoms) *1,200

General population HCT 1,236

SBBC 3 (condoms, HCT MM() 1,816

HCT for sex workers 2,643

Infant testing at birth 2,937

PrEP for sex workers 9,947

HCT for adolescents 19,540

PrEP for young women Max 26,375

Early infant male circumcision 89,642,731

ICER
between
methods

N/A
N/A
14%
7%
20%
34%
1525%
112%
-3%
161%
621%
118%
974%
1003%
612%
929%
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Number of new HIV infections acquired, 2016

Number of new HIV infections, 2016

M 25-34
FsSwW Clients
6,000 5,000 4,000 3,000 2,000 1,000 0,000 1,000 2,000 3,000 4,000 5,000 6,000
Number of new HIV infections transmitted, 2016
Number of HIV infections caused, 2016
F 50+ M 50+
M 35-49 I
F 25-34 M 25-34
I I I d
F 15-24

Clients
I _l I

6,000 5000 _ 4000 _ 3,000 2000 1000 0,000 1000 _ 2,000 _ 3,000 4000 _ 5000

6,000

The World Bank. 2017. Improving the allocative efficiency

>
of Malawi’s HIV response: Findings from a mathematical ‘
modelling analysis. Washington DC: World Bank. P lma



Example of using a mathematical model toimprove HIV.

allocative efficiencyin HIV in Sudan

Annual spending (USD millions)

Culmulative new infections

14
12

o &~ o o0 o

60,000
50,000
40,000
30,000
20,000
10,000

0

Optimised | Current

Optimised | Current

de | oo

e | oo | oo | oo oo | o\
OO

|0\0 ]o\b |0\0 oo ! olo oo | oo | olo
RSARCARCIR

ST S &S
PSSP P SN

SOURCE: The World Bank Group. “A Case Study on How Allocative Efficiency Analysis Supported by
Mathematical Modelling Changed HIV Investment in Sudan. From Analysis to Action” 2015

4
i ] i
AR .. R
B ART
PMTCT
General population
condom

General population HTC
M High-risk male prevention
W MSM prevention
B FSW prevention

MTCT
MSM
B High-risk men

B Female sex
workers

Males 50+

Females 50+

Males 25—-49
B Females 25-49

. | [l Males 15-24

B Females 15-24

Optima



{

political and religious opposition to HIV programs [ U’

Y o

Sudan example, a Fragility, conflict, and violence (FCV) country W|th ﬁ «‘i

How were funds spent and where did the study recommend?
Spending pattern in 2013 and optimized allocations to minimize

new HIV infections between 2014 and 2020, at 2013 resource level of
USD 12.3 million

With the same amount of money,

14 incidence could be reduced
, by 37% by 2020
10 Reduce Strategic information

! Management

management W Other programmes (infrastr., PLHIV, IGP, HIV/TB)

é 8 oot B ART and care
A Increase Gen. pop. prevention (HTC)
- 4 ART Gen. pop. prevention (condoms, SBCC, STIs)
Indroaas M MSM prevention |
) prevention B High-risk men programmes (FSW clients)
for KPs W FSW
S
2013 actual Optima—allocations
spending to minimise new

infections

SOURCE: The World Bank Group. “A Case Study on How Allocative Efficiency Analysis Supported by Optl
Mathematical Modelling Changed HIV Investment in Sudan. From Analysis to Action” 2015 HIV



Reduce
management
cost

Increase
ART

Increase

i preventlon
$ for KPs

USD millions

2013
actual spending

m FSW
B MSM prevention
Gen. pop. prevention (HTC)
B ART&care
™ Management

allocations

More for programs
despite lower total
budget

ART up from
12% to 18%

Tkps up from
7%1029%

Actual
reallocations

Optimal

High-risk men programs (FSW dlients)
Gen. pop. prevention (condoms, SBCC, STls)

| PMTCT
B Other programs (infrastr., PLHIV, IGP, HIV/TB)

Strategic information

SOURCE: The World Bank Group. “A Case Study on How Allocative Efficiency Analysis Supported by

2015—17
“business as
usual”
allocations

maintained
02030

Mathematical Modelling Changed HIV Investment in Sudan. From Analysis to Action” 2015

| An additional
49,000 new
infections averted:
4 33% reduction
An additional

I i averted:

14,000 deaths
22% reduction
201517

“actual”
allocations
maintained

02030

HIV



$8,000,000 Other

$7,000,000 — Region 8
$6,000,000 — Region7
$5,000,000 —.—

m Region 6

$4,000,000
$3,000,000
$2,000,000
$1,000,000

m Region5

Region4
M, PWID,)

){MSM PWID) Region 7
Region 3

""" (MSM, FSW, PWID)
(FSW, MSM, PWID)  Region 1

: :.su -s"
(MSM, PWID) ,’

M Region4

m Region3

m Region 2

m Region1

m ART
m HCT
m MSM programs

B ART

m HCT

m MSM programs
m FSW programs

m ART
m HCT
m MSM programs

FSW programs m FSW programs - OST
oSy m OST .. PWID programs
PWID
programs = PWID programs PMTCT m ART
PMTCT
m HCT

PMTCT

m MSM programs
m FSW programs
= OST
PWID programs
PMTCT

m ART = ART

N ART

mHCT = HCT

mHCT

MSM
m MSM .
u MSM
SO . programs
programs 1 FSW programs

= FSW programs m FSW programs
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~ Limits to allocative efficiency in generalized Mivall W

R i ) B k7
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100

Increase
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Percentage
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EART mPMTCT mVMMC Condoms
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Limits to allocative efficiency in generalized HIV
epidemics

250

200
Total costs

Costs of services to PLWH
infected post-2013

150

Costs of services to
PLWH locked in by
HIV infections which
have occurred

100

= S = through2013
50 |
i Other costs (largely prevention spending)
e o——o——o——¢ ° ° ° ° ° ° ® P ® e
O | | | | I‘ | | | | | | | | | | | | |
2013 2018 2023 2028
‘ B
Vptima



Results of these limits on allocative efficiency:
where to find efficiencies?

Figure 16. Swaziland: Fiscal Liability Posed by Costs of
National Response to HIV/AIDS, 2013-2030 (Percent of GDP)

250 -
/ e =~
200 A o
150 ettt ssssesesesesesssssssssseseseses[escasarses et eseseasasasas e et s et eseaeasasas st et eseseaeanas et et es s eseseaeaSae e s eseseseesee At e e es s eseeeAeAs et et eeeseaeseasanas e s eeeseneanananana
eNSF
period
100 A
50 A
0 I I I I I I I I I I I I I I 1 |
2013 2018 2023 2028

Source: Author's estimates.




Focusing on the HOW
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When we discuss implementation, it is appropriate
to consider failure

* Two key reasons interventions fail:

* Onereason is because of ignorance.

e  Wejust don’t know what works, and therefore need research and discovery
(i.e. need to figure out the WHAT)

 Another reason is ineptitude.

 The knowledge exists but an individual or group of individuals fails to apply
that knowledge correctly. (i.e. need to figure out the HOW)

“What5 really interesting to me about living in our time and in
our generation is that ... Ineptitude Is as much or a bigger force
In our lives than ignorance.”

Atul Gawande, author of The Checklist Manifesto

Optima



Tools and approaches to improve the HOW

 All about implementation

* Benchmarking

* Supply and demand analysis
* Management assessments

* Geospatial analysis

* Big data analysis
 (Cascade analysis

Optima
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Percentage efficient

Facility 17 is the most efficient facility

Understand differences and areas for efficiency gains

Facility 22 is 55% as efficient as Facility 17
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Cascade concept "
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Framework that outlines the sequential steps or stages of medical
care that people go through from initial diagnosis to achieving
disease control

Initially used for HIV, especially in PMTCT, now increasingly use for
other infections/ conditions like TB, NCDs (and also for prevention)

Both terms “care cascade” and “treatment cascade” are used
interchangeably

For many years, the “continuum of care” term was used and

referred to the same concept of successive stages in somebody’s
diagnosis-care-treatment journey, and the importance of a person
to keep moving through these stages

PR
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Better health outcomes requires that one identifies
bottlenecks and chokepoints along the cascade

* Bottlenecks and chokepoints are points along critical
path to effective service delivery

e Better health outcomes require that we find and fix
these chokepoints




Cascades can help to identify and address b | ﬁ‘“’
~ bottlenecks S M

Example of cascade: IndiaTB
Understanding breakpoints in the cascade allows us to
100% — identify effective corrective steps at EACH STAGE. Even a
. simple problem visualization can lead to important
remedial action

80%
72% l

60%

40% &

20% 4
0%

Intended for Tested  Received  Referred Completed Treatment Started Completed
screening result if positive evaluation recommend treatment treatment

Optima
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. Ind|V|duaIs who want to prevent a specific disease or who aIready I|ve W|th a
medical condition need access to a continuum of services to achieve disease
control—with each service in the delivery cascade conditional on having received
the previous one

* But: people can experience barriers to getting tested, linking to or staying in care,
and starting/adhering to treatment

* Need to address supply side and demand side gaps in order to improve cascade,
improve quality and coverage, and health outcomes

Affective Communication
Behavioural
Cognitive

Behavioural

Provider

Client (hfervention related
related Quality et

Socio
demographic

Training

Organisational

Social support
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;r)'eck Analyses is not a new concept
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Client-centric: how can those at risk of infection

avoid it?

e Assumes intervention is

available

Source: Garnett et al. 2016. HIV Prevention
Cascades: ldentifying Gaps in the Delivery of HIV
Prevention Interventions.

https://spiral.imperial. ac.uk/bitstream/10044,/1/
43765/2/Geoff_cascadesposter_2016. pdf

LONDON CENTRE

~ >
?‘l\’fz‘?f{'\]"l" R Imperlal CO"ege
STROPICAL

London

MEDICINE

A Client-centric prevention cascade

FA4 Do not perceive risk 4 Ignore prevention technology Hl Remain unaffected

1 Lack availability

2 7

[ Lack of uptake

Limitto
improvement
inthe
cascade

Population at risk

At risk

Perceive risk

Take up Adhere Efficacious

product
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Intervention-centric: programme perspective |

e P ro g ramme Staff: B Intervention-centric prevention cascade
° |dent|fy ta rget p0pU|ati0n [ Leave/return [ Lack of adherence or fidelity [ Lack of efficacy

* Make intervention
available

* Observe uptake
* Observe appropriate use
* Observe efficacy

* Denominator = persons
at risk of infection over a
given time period

Population at risk

At risk Supplied Take up Adhere Efficacious

Source: Garnett et al, 2016, HIV Preventicn product product
Cascades: |[dentifying Gaps in the Delivery of HIV

Prevention Interventions.

https://spiral.imperial.ac.uk/bitstream,/10044,1/

43765/ 2/Geoff_cascadesposter_2016. pdf
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Kasungu Mzimba Rumphl Chitipa
.

Mchinji
.

Mwanza
.

. ] = US$1 million
b = e

I.|Iongwe Lllongwe City Dowa

Neno Balaka
® .

Blantyre Blantyre City Chlkwawa Nsanje
.

Adherence and viral load monitoring =]
FSW programs ]
MSM programs —
Condom programs ==
Prevention programs for AGYW =
Voluntary medical male circumcision .

Current  Optimal

Karonga Nkhata Bay Likoma Mzuzu City
. L] .

Nkhotakota Ntchisi Salima Dedza
. . L)

Mangochi  Machinga Zomba Zomba City
e .

Thyolo Chlradzulu Mulanje  Phalombe
0 )

HTC - mobile outreach
HTC - door-to-door

HTC - self-testing ; ; 3.0 4.5 6.0 75 90 105 120
HTC - key populations
HTC - client-initiated
HTC - provider-initiated

HIV prevalence (%)

The World Bank. 2017, Improving the allocative efficiency
of Malawi’s HIV response: Findings from a mathematical
modelling analysis. Washington DC: World Bank.
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Spending (US$m)

Comparison of current and optimal allocations in:

Spending on HCT (left) and prevention (right)

Current

Optimal

- mm HTC -
B HTC -
25 mm HTC --
. HTC --
Em HTC --
£ 20 . HTC -
@ mm HTC -
2 m HTC -
o 15
cC
=
. . VMMC -
@ 10 )
]
=
5 -
=

Current Optimal

The World Bank. 2017, Improving the allocative efficiency
of Malawi's HIV response: Findings from a mathematical
modelling analysis. Washington DC: World Bank.

cross-cutting
early infant
self-testing
door-to-door
mobile outreach
client-initiated
key populations
provider-initiated

campaign-based

VMMC -- primary care facilities

VMMC -- mobile clinics

General population condom programs
MSM prevention programs

FSW prevention programs

A At
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Types of inefficiency in health systems

* Allocative inefficiency
* Pareto inefficiency

* Productive inefficiency
* Social inefficiency

* Dynamic inefficiency

« ‘X’ inefficiency
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QUESTIONS?




Introduction to Optima HIV and
Optima HIV interface

Optima
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Learning objectives

* Introduction to Optima HIV and tour of Optima HIV
interface

* Brief demonstration of a complete analysis from beginning
to end

By -
e
opur I‘aﬁ A I
SOURCE: Chisholm, D and Evans, D. 2010. Improving health system efficiency as a means of moving towards universal coverdge®World Health Report ®010) Backgroun d I»-{ | \/
n

Paper, No 28. World Health Organizatio



Optima
Whatis it?
How will it fit my needs?
How does it work?
Where do | get it?

Tour of the interface

Optima



What is Optima HIV?

Optima



Effective interventions and service delivery - J

Optima HIV aims to support countries to make
the best possible investment decisions

Support demand for and delivery
of services to the best
feasible standards:

sa< for the right people
@ in the right places
at the right time

Z In the right ways
For the greatest
HIV and health impact

While moving early and urgently to




The Optima approach

Burden of disease Programmatic responses

« Epidemic model * |dentify interventions
« Data synthesis  Delivery modes
 Calibration / projections » Costs and effects

Scenario analysis

Projected health and
economic outcomes

Objectives and constraints
 Strategic objectives

« Ethical, logistic, and/or
economic constraints

Optimization

Optima

HIV

s
i
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Addressing objectives using Optima

e What health benefits can be achieved if resources
are optimally allocated?

* For example: how many new HIV infections or HIV-related
deaths can be averted?

e Optima analysis can help inform strategies to achieve
HIV-related objectives
* Optima HIV is an efficiency analysis tool
e Optima HIV is not a budgeting tool



Which model for which purpose?

Optima
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‘ 'Optlma HIV compare wit

h othé

l’-aﬁ it

Comparison of HIV
epidemic model

Approach

Populations

Purpose

Inputs

Outputs

characteristics
EPP Fits four parameters to a MSM, PWID, FSW, male  Estimate and project Size of subpopulations;  Current number of HIV
simple model; written in SW, CSW, and low-risk adult HIV prevalence and HIV prevalence among infections; HIV infection
Java (separated into urban incidence subpopulations; trends (5-year
and rural) treatmentdata projections)
AEM Semi-empirical process PWID, direct FSW, Provide a policyand Size of subpopulations; Trends of HIV infections;
model; written inJava indirect FSW, MSW, CSW, planning tool for Asian HIV and STI prevalence; impacts on AIDS cases,
and MSM countries risk behavior data; ART needs, deaths, etc.
average duration in each (long term projections)
population
MOT Risk equations; written in PWID,FSW, MSM, and  Calculate expected HIV prevalence; number Incidence (HIV

Goals / Spectrum

Optima

Excel

Compartmental rate-
based model; writtenin
Visual Basic

Compartmental rate-

based model;versions
available for MATLAB
and Python

low-risk (separatedinto
males and females)

number of infections
over comingyear

MSM and high, medium, Estimate costsand

and low-risk groups

Flexible; unlimited but
usually around 8-20
groups, including key
affected and general
populations and different
age groups

impact of different
interventions

Analyze and projectHIV
epidemics; determine
optimal resource
allocations

of individuals with

acquisition) per risk

particular exposure; ratesgroup

of exposure

Sexual behavior by risk
group; demographic
data; base year human
capacity

Size of population
groups; HIV and STI

Costs; HIV prevalence
and incidence (5- year
projections)

HIV prevalence and
incidence trends;

prevalence; risk behavior healthcare costs; deaths;

data (e.g. condom use);

optimal resource

biological constants (e.g. allocations

background death rates)

SOURCE: Kerr et al. (2015) Optima: A Model for HIV Epidemic Analysis, Program
Prioritization, and Resource Optimization, JAIDS, 69(3): 365-76.

Optima


https://journals.lww.com/jaids/Citation/2015/07010/Optima___A_Model_for_HIV_Epidemic_Analysis,.17.aspx

How does Optima HIV work?




Optima HIV is a model | 5! .-i

it

Y o

Outcome: how rﬁény peomple
can we safely fly in this plane?

How much further will the plane

fly when program $ allocation is
optimized?

Scenarios: what if we scaled
up the size of wings?

guttlin, 1 JEIREBABY vESiiss

ASS LY INSTRUCTIONS
T

fnaert
1

Programs: piloting, flight
service, maintenance, etc.
Spending: part costs $

Epidemic model

Optimization of $

Optima

HIV



Epidemiological component

* Optima HIV is a dynamic compartmental population-
based model

* The population is divided into compartments based
on:

e User-defined criteria
* Age, sex, risk behavior, location, etc.
 Health states across HIV cascade

* At each point in time, people can move between
health states (i.e. compartments)

Optima

HIV



Undiagnosed
Acute infection

Undiagnosed
50<CD4<200

Undiagnosed
CD4<50

People living with HIV

nta

13 Ras!

;Imodel structure

¥ Infection

- Diagnosis _t Lost to follow-up Treatment success ‘ Disease recovery

V Disease progression - Linkage to care - Treatment initiation -4 Treatment failure # Death
Diagnosed, never linked Diagnosed, lost from care Linked to care Unsuppressive ART Suppressive ART

to care; acute infection

¥

Acute infection Acute infection Acute infection

£ A £ R

-4—— Acute infection

2

7 v v v |

Diagnosed, lost from care Linked to care Unsuppressive ART Suppressive ART
CD4>500 CD4>500 CD4>500 <«—— CD4>500
¥ | A A ¥ 114 5| T
7 v v |
1 re Unsuppressive ART Suppressive ART

350<CD4<500 <4—— 350<CD4<500

Diagnosed, never linked
to care; 200<CD4<350

2

Diagnosed, never linked
to care, 50<CD4<200

Suppressive ART
200<CD4<350
¥ —[_Ti
Diagnosed, lost from care Linked to care - Suppressive ART
50<CD4<200 50<CD4<200 50<CD4<200
¥ [ T
Diagnosed, lost from care Linked to care Unsuppressive ART - Suppressive ART
CD4<50 CD4<50 CD4<50 CD4<50

L

Retained in care
On treatment




Compartmental model structure |

* Tracks disease progression for each population group

* And viral transmissions between populations (i.e. partnerships)

Population group 1

@
-/C s (. " <

¢ ‘;_-‘\
= E T
= ) .
& —'y Y

Population group 2 VA Population group 5

o i Mg @
= ® | v 1@ @ L
s s s (’ - I| "4 ¥ 1‘
l JT T = \ l 1’[ '{ = Population group ‘n’
= | i | = )

~

Population group 3

Population group 6 i

¢ I
’ .
r .
g ’
@ 7 A
»375] .

<77 Heterosexual sex

L potee e

<——> Homosexual sex

g Injecting activities

LITES -
= ———> Perinatal exposure
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How does Optima model HIV transmission?

* Force of infection

* Transmission for each population group

* Incidence depends on:

* Risk-related interaction with others

* Type of risk events (sexual, injecting, mother-child)
Prevalence of HIV among sexual and/or injecting partners
Viral load in partners

Frequency of risk events and types

Was protection used, e.g. condoms, clean needle-syringes?

Optima



What is the probability of transmission of HIV in a
discordant partnership?

number of risk events (e.g. average number of interaction
events with HIV-infected people where HIV transmission may
occur

o P transmission probability of each event

Force of infection

F=1—(1-P)

o
SOURCE: Kerr et al. (2015) Optima: A Model for HIV Epidemic Analysis, Program “ , tlma
Prioritization, and Resource Optimization, JAIDS, 69(3): 365-76. Lo
-


https://journals.lww.com/jaids/Citation/2015/07010/Optima___A_Model_for_HIV_Epidemic_Analysis,.17.aspx

Programs in Optima HIV

* HIV programs can be:
e Targeted programs: direct impact on the epidemic

* Non-targeted programs: indirect impact on the epidemic,
not considered in the optimization

 Collate program cost (spending and unit costs) and
coverage data (or make assumptions, as necessary)

e Cost functions link:
* program spending to program coverage
* program coverage to program outcome

Optima



coverage (coverage and outcome relationships are also defined)

90

— ro w + w1 (o) ~J oo}
o (@) o = o o o o

People in target population accessing program (%)

o

At higher levels,

program operates to

scale \\ /_ ,/

At low coverage levels, Maximum attainable coverage

more investment Is

(incorporates demand- and

1 2 3 4
Investment ($USm)




40 -

o 70,000 - 35~

2 60,000 - 2 30-

3 3

‘£ 50,000 - 2 25-

= 40,000 - D 20 -

T &

230,000 - v 15—

< 20,000 - = 10-

10,000 - 0.5 -
0 Tl | | | 0 "l | | I
2000 2010 2020 2030 2000 2010 2020 2030
Year Year

, Scenario A (business as usual)

, Scenario B (implement new modality for intervention)




 resource allocation to best me$§
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How should the budget be allocated amongst these ‘n’ programs,
modalities, and delivery options, considering their interactions with
synergies and limitations?

Optima



ALl :
l€'ll' ° ° ° “..l
on: consider just two dimel

| AT
3 ﬂ"iﬂ* . h.. .

Funding to
testing program

Fundingto AN efficient Adaptive Stochastic Descent algorithm is applied

ART program Adaptive: learns probabilities and step sizes
Stochastic: chooses next parameter to vary at random
Descent: only accepts downhill steps & . |
SOURCE: Kerr et al. (2015) Optima: A Model for HIV Epidemic Analysis, Optlm."av' |

Program Prioritization, and Resource Optimization, JAIDS, 69(3): 365-76.



https://journals.lww.com/jaids/Citation/2015/07010/Optima___A_Model_for_HIV_Epidemic_Analysis,.17.aspx

Constraints: ethical, economic, logistic, political

New HIV infections

Funding to
Testing
program

Funding to No one on ART can come off ART

Fid -
SOURCE: Kerr et al. (2015) Optima: A Model for HIV Epidemic Analysis, Optll I 'a
HIV

Program Prioritization, and Resource Optimization, JAIDS, 69(3): 365-76.

v
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https://journals.lww.com/jaids/Citation/2015/07010/Optima___A_Model_for_HIV_Epidemic_Analysis,.17.aspx

Which optimization algorithm?

* Traditional algorithms (e.g., simulated annealing) require
many function evaluations—slow

s

w (x)

/$

X0 X

Optima’s optimization algorithm

Adaptive stochastic descent
daptive: learns probabilities and step sizes
tochastic: chooses next parameter to vary at random

escent: only accepts downhill steps - .
SOURCE: Kerr et al. (2015) Optima: A Model for HIV Epidemic Analysis, \)Ptlma

Program Prioritization, and Resource Optimization, JAIDS, 69(3): 365-76. HIV
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ntation and allocative efficiency

Medical facility
Mobile units
Work place

School

Group facilitators

Lay counselers

PMTCT
Fast track

Children
Adults

Community
Enhanced counseling
Medical facility

Testing

Access
to care

= By location type

= Urban, semi-urban,
rural

= By age group

= By population risk group

. Antiretroviral
‘9 therapy
dherence
support
rograms
$0 $100 $150 $200 $250 $300 $350
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Optima

Manage portfolios @

Portfolio: | Geospatial Demo Analysis vOhesr LA

* For conducting analyses across two or more settings
(regional, subnational, district or facility level)

Create regions @

‘ Choose project | as template: No template project selected

Generate spreadsheet | with [8 v | regions fortheyear [ v |

Upload spreadsheer | to create region projects

Geospatial analysis @

Startyear 2017 Regions Budget-objective curve
End year 2030 _—
L Add region =@
Budget 32000000 — ‘
Death weight 5

_ , CILTITEESEC OISl for (5 minutes ¥ | per optimization @
Incidence weight 1 - =

Run geospatial optimization [JR{sg |iminutes v | per optimization @
o

‘Save
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Session objectives

1. What is a scope of work and why is it needed

2. An understanding of the key issues to specify in the
scope, in particular concerning the analytical
framework and timeline

Optima



What is a Scope of Work (SOW) and why is it needed?

* The SOW is an in which
the analysis to be performed is described
* |t should be , so that:

* The study team has clear guidance
* The stakeholders are clear on what to expect from the

analysis
* The SOW should contain:
* Any that are expected to be
provided by the study team
e A for all deliverables
* The within the study team and

other parties involved in supporting or overseeing roles

Optima



Elements of a SOW (table of contents)

* Background (or Problem Statement) - Brief description of
the Program/Service, challenges and opportunities; include
relevant strategies, program objectives, operational plans,
targets or key performance indicators, and any available
budget or expenditure information

* Rationale why the analysis is proposed and how it links to
Government policy

* Objectives — analysis questions to be answered
* Specifications for the analysis — next slide
* Deliverables — detailed description of expected outputs

* Implementation and Coordination — roles and
responsibilities and any coordination mechanisms

* Timeline — All milestones and deliverables

Optima

HIV
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Overview of typical analyses

PREPAREmp 1.

ANALYSES

OPTIMISATION g), 3

ANALYSES

OPTIMISATION/

SCENARIO® 4.

ANALYSES

SCENARIO »5.

ANALYSES

HISTORICAL»G.

ANALYSES

EPl g2,

Descriptive analyses of epidemiological, program, budget and cost
data (inputs to model parameterisation)

Epidemiological curve fitting (to historical data) and future
epidemiological projections (under current program coverage and
budget allocations)

Optimisation of funding allocations to programs:

1.0ptimisation within current funding volume

2.0ptimisation with higher or lower funding volumes

3.Geographical optimisation of funding within & between sub-national levels of
Govt

Estimation of minimum funding needed to achieve strategic plan
targets

Scenario analyses to assess impact of changes to the program,
coverage, service delivery modalities or unit costs

Impact of historical funding allocations

Optima



Analysis of:

Epidemiological data
Overall funding
Current program expenditure
Unit costs
Program coverage

Optima

HIV



US $89.5
million

Age-standardized death

rate
2,000 1,765
1,500 1,268
1,000 2
500
1990 2010

10
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40

I Age-standardised death

rate (per 100,000)

— R A0k

Indirect
Costs

Years of life lost (YLLs) due to
premature mortality

100,000 88,497
80,000
60,000

40,000
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1990 2010

I Age-standardised YLL rate
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Source: WHO (2012).
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Fit to historical
epidemiological data and
oroject future HIV
epidemiological trends

Optima

HIV



Epidemiological curve fitting (to historical data) and future
epidemiological projections

Unit costs
/ cost
functions

Fixed

Funding
volume

Current
funding

Funding Coverage Programtarget Epidemiological
proportionate outcomes outcomes
allocation

Current Current N/A Assess impact
allocation allocation

e Estimate HIV prevalence, incidence, AlIDS-related deaths as well

as outcomes across the HIV care cascade
e Historically (2000-2017)
* |n the future (2018-2030)

» Total population and by population group
* Sex, Age, Key populations (e.g. FSW, clients, MSM, PWID)

Optima
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Determine, through
mathematical algorithmes,
optimised funding allocations
to programs, within current
funding volume

Optima

HIV



Optimisation within current funding volume

Unit costs Funding Funding Coverage Program target Epidemiological

/ cost volume proportionate outcomes outcomes

functions allocation

Fixed Current Optimise Vary, based N/A Assess impact
funding on

optimisation
and determine the objective function
 Determine, through mathematical algorithms,

* Project of the HIV epidemic with
of resources
 Estimate the future number of new infections and HIV-related deaths

if the current funding for HIV programmes was allocated optimally
throughout:

* The remaining national strategic plan period (20XX to 20XX)
 The time period for achieving global HIV targets (2030 SDG & End AIDS

targets)
Optima



With the same spending...

Belarus could reduce
new HIV incidence by 26%

..and deaths by 34%

...by 2018

by making the following reallocations:
ART from 15% to 31%

PWID from 9% to 15%
Other from 52% to 34%

Percentage

| .
2013
spending

HIV spend on
management

and
non-HIV.—L'

spending

ART f

PWID ._,—01
programs

/

34%

PWID from
9% t015%
Optimized Actual
allocations 201618
budget
‘ .
optima



Determine, through
mathematical algorithmes,
optimised funding allocations
for different levels of funding
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Optimisation with higher or lower funding volumes

Unit costs / Funding Funding Coverage Program target Epidemiological
costfunctions volume proportionate outcomes outcomes
allocation
Fixed Fixed volume  Optimise Vary, based on N/A Assess impact
(either higher optimisation
or lower than
current
volume)

and determine the objective function

Determine, through mathematical algorithms,
. Typically:
e With reduced funding to 50-90% of current HIV spending
e With increased funding to 100-200% of current HIV spending
* Project of the HIV epidemic with of
resources

e Estimate the future number of new infections and HIV-related deaths if the
current funding for HIV programmes was allocated optimally throughout:

* The remaining national strategic plan period (20XX to 20XX)
* The time period for achieving global HIV targets (2030 SDG & End AIDS

targets) !_) t.
ptima



Example of using a mathematical model toimprove HIV.

)
allocative efficiency in HIV in Sudan ! kg i
27 i i

’é‘ 14

ie)

= 12 M ART

@) 10 Optimised | Current PMTCT

% General population

= 8 condom

= 6 General population HTC

© M High-risk male prevention

;_% 4 W MSM prevention

g 0 B FSW prevention

c o o\ \a o o ‘oo o oo 0\0 o oo oo oo c\o 0\0 o\e

<

S° S S S ST ST S S ST S S S S S

2 60,000 Optimised | Current MTCT

£ 50,000 MSM

L M High-risk men

2 40,000 W Female sex

& workers

E 30000 Males 50+

s 20,000 Females 50+

= Males 25-49

=

(_.:3 e M Females 25-49

0 Ny W Males 15-24

o\o | oo

Q' Q" (8 O Q" N
RO R R R SR R SR M Females 15-24
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Optimisation of funding to programs in specific
geographic units

Unit costs / Funding Funding Coverage Program Epidemiologi

cost volume proportionat target cal outcomes

functions e allocation outcomes

Fixed (foreach  Current or Optimise (to Vary, basedon  N/A Assess impact

sub-national different and withinsub- optimisation (for each sub-

entity) funding (for national national entity)
each sub- entities)

national entity)

and determine the objective function

 Determine, through mathematical algorithms,

* Project of the HIV epidemic with of
resources

e Estimate the future number of new infections and HIV-related deaths if the
current funding for HIV programmes was allocated optimally throughout:
* The remaining national strategic plan period (20XX to 20XX)

* The time period for achieving global HIV targets (2030 SDG & End AIDS tar ets
|ma



Mchinji
e

Mwanza
.

. ] = US$1 million
0 OEm B

Kasungu Mzimba Rumphl Chitipa

ulongwe Lllongwe City Dowa

Neno Balaka Ntcheu
. . o

Blantyre Blantyre City Chlkwawa Nsanje
L]

Adherence and viral load monitoring
FSW programs

MSM programs

Condom programs

Prevention programs for AGYW
Voluntary medical male circumcision

Current  Optimal

e g
Karonga Nkhata Bay Likoma Mzuzu City
. . .
e g IS
Nkhotakota  Ntchisi Salima Dedza
L) . .

Mangochn Machlnga Zomba Zomba City

Thyolo Chlradzulu Mulanje Phalombe National
L

HTC - mobile outreach

HTC - door-to-door
HTC - self-testing . ; 30 45 60 75 9.0 105 120
HTC - key populations HIV prevalence (%)

HTC - client-initiated
HTC - provider-initiated
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Estimate the minimum financial
resources — if optimally allocated
— required to achieve HIV

response targets
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Minimum funding needed to achieve strategic plan targets

Unit costs Funding Funding Coverage Program target Epidemiological

/ cost volume proportionate outcomes outcomes

functions allocation

Fixed Optimise Optimise Vary, based Vary, based on  Fixed, based on
on optimisation strategy
optimisation

e Estimate the
and determine how the resources should be

allocated across different HIV response interventions:

* Toreduce HIV incidence by x % and AIDS-deaths by
v% by 202x (national targets)
* Toreduce HIV incidence and AIDS-deaths by 90% by

2030 (from 2010) (End AIDS targets)

Optima



I Children 0-14
I Female 15-24
. o 1524
{ | I Female 25-49
|| - Make 25-49

0o N @
s L

Female sex workers

|| s migrantsMobile pop
BN Men having sex with men
B Unidormed security

New infections (000s/year)

- N W s

@ THE WORLD BANK
a8l s

e Reduce HIV incidence by 50% and scale-up ART to at
least 80% of eligible people (2013-2017)

Minimum budgets required to meet NSP coverage targets, Niger 2013-17

Spending (€m)
M P
o ]

[y
[¥a]

10

5

0
2015 2016 2017
Default (€m) 13.1 16.6 20.2
M Higher CD4 threshold 14.7 18.6 229
W Lower management costs 13.0 16.0 19.2
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Spending required for ambitious targets in Zambia

Range in non-optimized costs 51,200
2.4 times current
W Antiretroviral therapy —_ spending
9) $1,000 \
)
HIV counseling and testing ¥ Potential
2 Funding
m Prevention of mother-to-child E 5800 Gap USD 580
transmission R > million
c
MCM condom programs -é $600
8
Medical male circumcision n
programs T:U $400
® FSW and client condom E
programs <
m Youth BCC and condom $200 -
m Adult BCC and condom
SO L
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Scenario Analyses:
Estimate how the future HIV

epidemic wou
by specific ¢

d

d

ne influenced

nges to the

status quo conditions
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Implementation scenarios

Unit costs/ Funding Funding Coverage Program target Epidemiological
cost volume proportionate outcomes outcomes
functions allocation

Vary asper Varyasper Varyasper Vary as per Vary as per Vary as per
analysis analysis analysis analysis analysis analysis requests
requests requests requests requests requests

* Estimate the
if program specific changes were achieved
of the following actions (examples):
* Scaling up coverage of testing, treatment and adherence programmes
to achieve 90/90/90 targets
* Achieving other programme coverage targets
e Defunding key population non-ART prevention programmes

Optima
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. g i,
t of historical funding a

R

Estimate the epidemiological impact and
cost-effectiveness of the past HIV
response funding as spent and with
historical changes in coverage levels
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Impact of historical funding allocations

Unit costs/ Funding Funding Coverage Program target Epidemiological
cost volume proportionate outcomes outcomes
functions allocation

Fixed Past funding Past allocation Past allocation N/A Assess impact

e Estimate the number of
that would have occurred
in (examples):
* Any component of the last National Strategic Plan (20xx-20xx)

* PWID programs (needle and syringe programs and OST)

 Based on investment and estimated number of new
HIV-infections and AIDS-deaths averted, estimate the

Optima



Example: Evaluating a decade of DFID and WB supported ‘
HIV/ AIDS programmes in Vietnam (2003-2012)

It was estimated that the DFID/WB B o
programmes averted ~33,000 HIV o
infections, 924 HIV-related deaths, 3 39054

and 17,392 DALYs B 000 ]

Most of the health benefits were v ;
attributed to NSPs for PWID.

[ ]
Programme costs amounted to an
estimated (2003-2012): ™ o= DALYs averted
* US S$1,007 per HIV infection averted oCausi  ootosgDiin SSowHEME  —Mepoudl
* US S$36,020 per HIV-related death averted
e US $1,914 per DALY averted - p—

According to standard willingness to ;
pay thresholds, these values indicate & Cliainon .
that the programmes are good value § 0
for money. *

For every S spent on NSPs, the
estimated rate of return in healthcare e e e |
Costs Saved Was US $1,93, @® Hanoi @HCMC @ North Mountain  @North Delta

Central e Mekong Delta @ South East =National

e cmeo |
o t@e |

(US$)
@
3
® dpce

$306,020

® dece
E

Costs during 2003-2

Optima
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Specifications for the Analysis (“Analysis Framework”)

Time horizons (reference year, etc.)
Populations and sub-populations
Interventions/ Modalities

* Target groups

* Characterization of each intervention
Parameters (and/or cascade stage(s)) affected
Baseline coverage in target populations
Saturation
Effectiveness
e Cost (unit or marginal)

Definition of scenarios/optimisations
Constraints applied in modelling
Model constants, parameters, assumptions (e.g. for base case)

Critical data gaps and strategies to fill them
* Additional data collation, secondary data or sensitivity analysis etc.

Optima



Collating data and populating the
Optima HIV databook

Optima

HIvV



Learning objectives

* Key data needs and sources

* Interpreting data sources and considerations for model
parameters

* Handling data uncertainties

\) Pt .
SOURCE: Chisholm, D and Evans, D. 2010. Improving health system efficiency as a means of moving towards universal coverage. World Health Report 0.

10) Backgroun dH |'\,/
Paper, No 28. World Health Organization



Optima HIV data requirements

* Demographic, epidemiological and behavioural data
are to be collated in the Optima HIV databook.

* Once collected, databook is uploaded directly to Optima HIV
model

* Costing, coverage and cost-coverage values are
entered in the Optima HIV interface.

Optima



Minimum data requirements for Optima HIV databook:
demographic, epidemiological, and behavioral values

Sheet Indicators Mandatory or optional
Populations Populations by age, sex, risk Mandatory
Population size Population sizes by population Mandatory
HIV prevalence HIV prevalence by population Mandatory
Other Background mortality, prevalence of STls, TB prevalence by population Mandatory
epidemiology
Testing & HIV testing rates by population, probability of a person with CD4 <200 being tested per year, on ART, covered by ARV-based Mandatory
treatment prophylaxis (PrEP, PEP) by population, on PMTCT, birth rate by female population, percentage of HIV-positive women who
breastfeed
Optional Tests, diagnosis, modelled estimates (infections, prevalence, PLHIV, HIV-related deaths), initiating ART, PLHIV aware of Optional
indicators status, diagnosed in care, in care on treatment (%), pregnant women on PMTCT (%), on ART with VS (%)
Cascade Time to be linked to care by populations, time to be linked to care for people with CD4<200, lost to follow-up by population, Optional*
people with CD4<200 lost to follow-up (%/year), VL monitoring, proportion of those with VL failure who are provided with
effective adherence support or a successful new regimen, treatment failure rate
Sexual behavior By population: number of regular, casual, commercial acts and condom use by partner type, and circumcisions by male Mandatory
population
Injecting Frequency of injection and needle-syringe sharing by populations, number on OST Mandatory
behavior
Partnerships & Interactions for sexual and injecting partners, occurrence of births specified from which female population to youngest Mandatory

transitions

Constants

general population by sex where applicable, age- and risk-related movement between populations

Parameters (transmissibility, efficacy, disease progression, mortality, etc.)

Only edit where context

values available

*Recommend entering values for these two indicators within the cascade sheet:

(1) time take to be linked to care, if left blank everyone diagnosed will immediately be linked to care,
and

(2) loss to follow up, if left blank no one would be lost to follow-up

if left blank will be interpreted as zero by the model, the model will run, but the outcome will not be

realistic

Optima



Common data sources

For demographic, epidemiological and behavioural values:
e UNAIDS Global AIDS Monitoring (GAM) reports

* Integrated Bio-behavioural Surveillance (IBBS) reports
 Demographic and Health Survey (DHS)

* Annual M&E progress reports

e Multiple Indicator Cluster Surveys (MICS)

Model estimates for ‘Optional indicators’ sheet in databook:
* National HIV estimates produced using EPP/Spectrum

Consult the Optima HIV User Guide Vol. IV - Indicator Guide

https://docs.google.com/document/d/1AayY5PmIkmt-
rwkjawWjg56omDPZ91gv/qiNB/witbo/edit#heading=h.kn3gck77

8icg

Optima
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https://docs.google.com/document/d/1AayY5PmIkmt-rwkjawWjg56omDPZ9Igv7qiNB7wifbo/edit#heading%3Dh.kn3gck778icg

; nd download spread

Create projects @

Choose a demonstration project from our database:
| Concentrated (demo) v | | Add this project |

II Create new project I

| Upload project from file | | Upload project from spreadsheet

Copy |

Copy |

Other males

Copy |

Other females

Copy |

Other males [enter age] Cther males

Copy |

Other females [enter age] Cther females

Copy |

| Add population

I Create project & download data entry spreadsheet I @

Optima



"&ata in the Optima HIV databo?g ; :
Ul.". J e

. Demographlc epidemiological and behavioral data is entered in an
excel data entry spreadsheet template (Databook)
» for the total population or by population group*,
* by year or as an assumption value, and

» for certain indicators, for the best value, as well as low and high bound
values (bound values are optional)

HIV prevalence

2000 2001 2002 2003 2004 2005 2006 2007 2008

F5W
F5W
F5W

Clients
Clients
Clients

MSM
MSM best

MsM o [ e e

*When entering in the databook - key population size values are subtracted from the general
population values to ensure that the total population is the total for that particular setting

Optima




i ""‘ata in the Optima HIV databook — only, in.
| areas of the databook g

* In the databook note the following:
* Do not alter values in columns A (indicator), B (population
names), X (“OR”) or Y (Assumption)
e Extra rows may be added, but do not move existing text and
cells shaded in blue
* New sheets can be added for additional data or calculations

o]
o]
<

A | B DlE‘F‘G|H|I‘J
Percentageofpenplewhodiefomno -HIV-r I dcaus p r yeal

HEERERRAEE RN

sumption
R
R [
Lo
Lo
L
[
[
[
R
R [
Lo
Lo
[

=
:\‘u!|:.|w

lales
Famales 50+ [N NI N I N ) [ N [ U N AU I N

Optima



1erships and risk transitions

e
L

el = &

* Interactions between regular sexual partners:

* Entered from left column for male populations to their
corresponding partners

* Rows for female populations should be left blank
* Weighting values relate to each other within population

group
 Cells left blank are interpreted as O (i.e. no interaction)

A | B | C | D E | F | G | H | | | J | K |

Ble@ [~ = @M= n

-
-

— T
S K

Interactions between regular partners

FSW Clients MSM Males 0-9 Females 0-9 Males 10-19 Females 10-19 Males 20-24 Females 20-24 Males 25-49 Females 25-49 Males 50+ Females 50+




Partnerships and risk transitions

e Risk transitions

* The average number of years those at risk spend in that risk
group before moving back to the general population

* If only 1 risk population = general population, enter average
number of years before transition, e.g., 10 years for clients

* Risk population transitioning to more than one general
population group, use the simple calculation

1 = 15 years on average
(1/60 + 1/20)

Risk-related population transitions (average number of years before movement)
Males 20-24 Females 20-24 Males 25-49 Females 25-49 Males 50+ Females 50+ Average
FSw 60 20 15
Clients 50 17 50 10
..| Testing & treatment | Optional indicators | Cascade = Sexual behavior = Injecting behavior = Partnerships & transitions | Constants

Optima




Considerations

e Data availability (or lack thereof)

* Population sizes for key populations may be difficult to
estimate where not reported
e Assumptions may need to be made, for example, estimating the
population size for clients of FSW as three-times the pop size of
FSW
* Limited data on sexual and injecting behaviour. IBBS
(Integrated Bio-behavioural Surveillance) reports are one
possible source for these values.

 Variation in the reliability of data values must be assessed and
handled together with the modelling team on a case-by-case
basis as necessary.

Optima



Considerations

e Data inconsistencies

* For example, there may be discrepancies in the number of
sexual acts reported by men and by women who are sexual
partners

e Data, estimates and assumptions used to inform the
model must be carefully reviewed by the country team
together with the modelling team.



Support for Optima users on data entry s o G e
Manual

e User training, including practical exercises

e User guide

* Indicator guide: with mapping to UNAIDS GAM and NASA,
PEPFAR, and GF indicators

* Data spreadsheets undergo several reviews by Optima HIV
team together with country M&E team

e Optima HIV (Burnet and WB) support team provides
online support

info@optima.com

Optima

HIV
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Practice

Review of Optima HIV databook and uploading a completed Optima HIV
spreadsheet
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Optima HIV model calibration
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Learning objectives

e What is calibration?
e Data sources for calibration

e Steps for calibrating and what to look for in a
calibration

Optima



What is calibration?

 Calibration: is the process of adjusting the parameters
of the model to get the best possible match to all
available data

* |deally:
* The model structure would perfectly reflect the real world
» All data would be self-consistent
* Uncertainties and biases would be minimal

* |n practice:

 The model makes simplifying assumptions (e.g., population
homogeneity)

* Epidemiological and behavioral data are not consistent
e Data (especially historical) have large uncertainties and biases

Optima



Data sources for calibration

e All data entered can be used for calibration

* In practice, the most reliable data for the model are (in

order):
 Number of people on treatment

* Prevalence estimates
e Other cascade data (proportion diagnosed, proportion

virally suppressed, etc.)
e Estimates of new HIV infections, HIV-related deaths, etc.
(typically from Spectrum or another model)

Optima



Are the data points consistent?

e Examine trends over time

* Examine all data sources to identify the most reliable
source(s) and value(s)

* Consider values across populations who are sexual
partners. For example, sexual behaviours (acts,
condom use) between FSW and their clients. Are they
balanced?

e Consider values as to their contribution to the status
of the national epidemic. For example, prevalence for
each population multiplied by population size, for an
estimate of the total number of PLHIV. Does this seem
reasonable?

Optima
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Does the data make sense?

e Data that come from different sources may not be
consistent

* Methodologies, sites, etc. can change from year to

ear
y FSW
35 -

30 °
* For example: N \
Does this seem

20 -
realistic?

10 -
5.0 - + .

HIV prevalence (%)

0 I I I I I |
2000 2005 2010 2015 2020 2025 2030

Optima



How to calibrate in Optima HIV

1. Run an auto-calibration

2. Adjust using manual calibration as necessary
Most common parameters to adjust, by population
group:
* Initial HIV prevalence
Force of infection (unitless, rule: <10, > 0.01)

Other parameters

 Inhomogeniety (by how much the curve “bends” away
from current trajectory or changes over time) (unitless)

 Death rate, failure rate

Calibration is an iterative process to fit the model to the epidemic
Optima

HIV



Additional notes for calibration

 When calibrating the model, you have the option to
pay more attention to some data points than others

e Optima will automatically correct for most data
inconsistencies (e.g. by balancing the number of
sexual acts, interpolating missing values for population
size)

Optim

V



1;4‘

E

Practice

Calibrating a model
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Overview of steps for Optima HIV modelling

10.

Access & resources: login and logout, user guide, demo project instructions, and help
Projects: start a new project and define programs

Data: create project & download spreadsheet
a. Enter datain spreadsheet: ensure completeness, model needs at least one data or
assumption value for each population for: population size, prevalence, behaviour, etc.)

Upload complete spreadsheet to project

Calibration
a. Automatic calibration
b. Manual calibration: adjust as necessary

Define programs and enter costs and coverage

Cost functions
a. Define cost functions
b. Define outcome functions

Analyses
a. Scenario
b. Optimization

Analyze results, generate slides and report, disseminate results
In future: update the project & regenerate results in consultation with the Optimateam

Optima



Defining programs, service delivery
modalities, parameters, and cost
functions

Optima
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Learning objectives

* HIV programs including service delivery modalities
* Cost functions
* Data requirements, sources, and concerns

* Currency

Optima



Effect of programs on HIV response

To model the effect of HIV programs on the epidemic,

the first step is to relate changes in program spending
to changes in program coverage.

Then changes in program coverage on outcome using
cost functions.

Optima



Overview of HIV programs

e Optima HIV can accommodate programs that:
* Directly target HIV response (i.e. diagnostic, treatment, prevention)
* Less directly target HIV (i.e. behavioral, awareness campaigns)
* Non-targeted, but included in the budget (i.e. management)

e Each targeted program implemented requires:
* Coverage (number of people reached)
* Unit cost
e Spending
* Impact on disease

. Pro%ram component can include programs not currently
implemented, but may be included in the future

* There may be >1 service delivery modalities for each
type of program or intervention (e.g. self-testing, mobile
testing etc. % These are handled as separate programs in
the Optlma HIV model

Optima



HIV program spending

.
S

* Can be reported
directly (top-down
costing)

w
L

w
b

Il Antiretroviral therapy
B rviTcT

CHiv counseling and testing
[ |Mass media programs

N
U

 Alternatively, can be
reconstructed from
unit costs and
program coverage
(bottom-up costing)

[ lopiate substitution therapy
|:|Needle-syringe program

[ PWID condom program

Bl VsM condom program

I Fsw & client condom program

(I
o

-
b

I

H “ptima

HIV

(V2

Annual spending (millions, 2013 USD)
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Cost definitions

 Unit cost

 Total program cost divided by the number of people
covered

* Total cost/number of people covered
* E.g. $100/10 =510

* Marginal cost
* Cost of covering one more person

Optima



Variable unit costs

e Relationships between costs and coverage are
generally nonlinear, because costs change depending
on the level at which the program is operating

* Optima allows users to specify programs with costs
that vary depending on coverage

* We expect increasing marginal costs as programs
expand coverage to increasingly hard to reach
populations [saturation]

Optima
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Relating program costs and population coverage

Cost-coverage curves:

 Relates program spending to program

coverage

» Cost-coverage curves can be

* Linear: slope represents a single unit

cost, or

: slope represent scale-up,
stable implementation, and increasing

effort in reaching additional people

* In the absence of estimates, linear cost-

coverage curves are assumed

Coverage

Coverage

Linear
A
>
Spending
Non-linear
A
>
Spending

Optima
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People in target population accessing program (%)

90

80

70

60

50

40

30

20

10

Cost functions define relationships between investment and coverage

Also defined in the modelis the relationship between coverage and
outcome

At higher levels, program
operates to scale

\/ /

L4
Maximum attainable coverage (incorporates

demand- and supply-side constraints)

At low coverage levels, more
investment is needed to scale up

0 1 2 3 4

Investment ($USm) ‘\)Ptir
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Cost functions: requirements and data sources

Data requirements
1.Cost: total spending and unit costs

* National AIDS Spending Assessment (NASA)

* PEPFAR/Global Fund expenditures

e Country programme reports

e Other (e.g. Global Health Costing Consortium Unit Cost Repository)

2. Coverage: number of people reached

3. Outcomes under:
« Zero spending (S0): in the absence of any programs targeting this
parameter

* Maximum attainable coverage (unlimited spending): for each program
acting in isolation

* Global AIDS Monitoring (GAM) reports
* Annual programme/ M&E reports

Optima



n ".gqons for each program or modality

‘ ' i | g 1 LN i
;’.l‘f '}.. l;{,. ’&7‘ ‘;v ‘ b o “! . : 1 i ‘
I- u.[".-u!: .‘—'I;’ ' :ga ".-"; i l l.‘. -4 7.“ 18wt ' i ¢ !

80% /

60%

50%

40%

30%

20% -

10% -

Coverage of a defined service

0% T | |
SO $20,000 $40,000 $60,000 S$80,000 $100,000 $120,000 S140,000

Each program/service modality has it’s own cost-coverage curve
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Spending on different programs/modalities mapped to
coverage

[so; Slr Yy SN] -> [COI Cll seey CN] (S mapS to Coverage)

Entire target population

Coverage reached
by program X for S,




For every parameter, the type of program interaction is set

Option 1: additive (optional)

Entire target population




For every parameter, the type of program interaction is set

Option 2: random (default)

Entire target population




For every parameter, the type of program interaction is set

Option 3: nested (optional)

Entire target population

Coverage reached
by program X for S,




Reconciliation — a critical step before running an analysis

From the Cost functions, Summary tab, if calibration and coverage values do not
match +/-10% as a guide, the modeling team will:

* Check the databook and calibration output for values that might be unrealistic

* Check outcome functions to see if values are realistic:

Year: 2018 %

Parameter

Condom use for commercial acts
Condom use for commercial acts
Number of people on treatment
Number of people on PMTCT
Condom use for casual acts
Condom use for casual acts
Condom use for casual acts

Condom use for casual acts

Population
["Clients","FSW"]
["MSM","FSW"]

tot

tot

["Clients","Females 20-24"]
["Clients","Females 25-49"]

["MSM","MSM"]

Condom use for casual acts

Condom use for casual acts

Condom use for casual acts

["Males 10-19","Females 10-19"]
["Males 10-19","Females 20-24"]
["Males 10-19","Females 25-49"]

["Males 20-24","Females 10-19"]

Summary

Calibration value
0.6900
0.3925
700,000.0000
75,165.0000
0.3755
0.3645
0.3000
0.3965
0.4400
0.4290

0.4630

Note: reconciliation does not apply for number of circumcisions

Coverage value
0.6847
0.3730
697,668.1332
75,182.2664
0.3497
0.3497
0.2876
0.3830
0.4079
0.3996

0.4328

Optima



Currency

e Suggested currency (for consistency): USD

* Any currency can be used - inform modelling team of
currency chosen and ensure the same currency is
consistently used across the entire project

* Model does not apply inflation or discounting

* These adjustments to spending output can be
made outside the model

Optima



Practice

Defining programs, service delivery modalities, parameters, and cost functions
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Optima HIV scenario analyses
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* How to define scenarios
* How to run scenario analyses, view, and export results

Optima



Scenario analysis in Optima HIV

* Explore the impact of past spending

 Compare the impact of theoretical changes to the
epidemic

 Compare the impact of different program assumptions
* Compare different model assumptions

* Many other factors can be examined using scenario
analysis

Optima



Budget and coverage scenarios

 Specify spending or coverage amounts for each
program within the scenario (compared to baseline
”business as usual”)

e Results can be used to inform policy analyses

Active Scenario name Parameter set Program set Scenario type Manage
% 90-90-90/95-95-95 Treatment fixed default parameter SO LT
Status quo Status quo default parameter SO LT
= —— i ———
fi 2000 v 2030 v Add parameter scena ? Add budget scenari ] 1 Add g 1
Il Eeaee A




A8 bl

| '“"*l anaIy5|s in O' i
ﬂll'f' * M DN

CREATE OR EDIT A PARAMETER SCENARIO @&

MName
\ 90-90-90/95-95-95 \

Parameter set:

Treatment fixed ]
Model parameters Population Startyear  Finalyear  Startvalue  Final value
Proportion of PLHIV aware of their status 4 Total Populatié 2015 4 2020 & | o9 Cox
Proportion of PLHIV awere of their status 4 Total Populai¢ 2020 4 2030 4 09 o %

' Proportion of diagnosed PLHIV in care ¢ |TowlPopulaug 2015 4 o |1 o S
Proportion of PLHIV in care on treatment 4 Total Populatié 2015 4 2020 & | o9 X
Proportion of PLHIV in care on reatment 4 Total Populati¢ | 2020 4 2030 4 | 09 ‘ | 0.95 ‘ x
' Proportion of people on ART with viral suppress. Total Populati¢ 2015 4 2020 4 | 09 o
Proportion of people on ART with viral suppres¢  Total Populati¢. 2020 ¢ 2030 4 09 o %
' Add parameter

| Cencel | Save |

HIV




Optima - gz

Active  Scenario name Parameter set
v 90-90-90/95.95-95 Treatment fixed
¥  Statusquo Status quo

New HIV infections
P — RHNI5I595
— S0 QRO

40k
2%+

¢ o 1 1

2000 200 2020 2%

cqQ«+ NG POF G As @

Optumization Geospatial Account/help «

Program set Scenario type
default parameter
default parameter

Manage
sh&rn
s irn

Add parameter scenario () Addbudgetscenario (U Add coverage scenario

HiVaelated deaths
1ok —_— RAISI55
—mm

20k +

10k

° 1 1

2000 20 2020 %

WG PF oSG RGO

Export figures  Export data

0.1 0.48 1

0.1 08 1
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Active  Scenario name Parameter set
v 90-90-90/95.95-95 Treatment fixed
¥  Statusquo Status quo

New HIV infections
P — RKVISISI5
— S0 QRO

40k
2%+

¢ o 1 1

2000 200 2020 2%

Q4 G | POF S me | @

Optmization

Geospatial

Account/help «

Program set Scenario type Manage
default parameter sirn
default parameter 7 irn
Add parameter scenario () Addbudgetscenario (U Add coverage scenario
'_____'
Hivrelated deaths | Euponmm_l Export data
- L& R B B ]
3k —_— RAVIS95-95
— S0 QO 0.1 0.48 1
20k Size: ®
0.1 08 1
10k o
Font:
@
o 20 2020 )
: Update  Clear  Default
G POF 8 A @
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alawi - prioritize diagnosisand
> el

[ scale-up NG 1
100,000
c
.g 80,000 - - No new people on treatment
é 60.000 — Optimized budget
£ —— Continued ART scale-up
= 40,000 -
T
= 20,000 -
z
o I I I 1 1 I I
1990 1995 2000 2005 2010 2015 2020 2025 2030
Year
70,000
n
< 60,000 +
8 50,000 | - No r.1e\‘N people on treatment
o A0 000 —— Optimized budget
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Practice

Running Optima HIV scenario analyses, viewing, and exporting results
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Optima HIV optimization analyses
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Learning objectives

* How mathematical optimization is achieved
* Description of the Optima HIV optimization algorithm

Optima



How should the budget be allocated amongst these ‘n’ programs,
modalities, and delivery options, considering their interactions with
synergies and limitations?

Optima



eW HImeectlons

T

Funding to
FSW program
i
Funding to 1
ART Apply an efficient Adaptive Stochastic Descent algorithm
. |
r Optima

| Source: Kerr et al 2016



Which optimization algorithm?

Traditional algorithms (e.g., simulated annealing) require many
function evaluations—slow

s

1

e ((x)

x0 x*

Optima’s optimization algorithm

Adaptive stochastic descent
» Adaptive: learns probabilities and step sizes
» Stochastic: chooses next parameter to vary at random
» Descent: only accepts downhill steps

Optima
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Theory of optimization

Aim: For a given amount of money, what’s the best outcome we
can achieve?

“Best” could mean: 5-

 Fewest infections

* Fewest deaths

log(error)
(1ou18)60]

* Lowest costs
e All of the above

Formally:

For resource vector R such that )R = const. and outcome O =
f(R), find R that minimizes O.

Optima



- outcomes lead to different results *4

' wdh

11000
10500
15000 —
10000
P
2 10000 - o
(8]
2
[=
z 9000
’;: 5000 -
; 8500
=
8000
0>
8
7500
7000

0 | FSW programs (US$m)
ART programs (US$m)
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HIV-related deaths

6000 —

5000

4000 —

3000 —

2000 —

1000 —

ART programs (US$m)

5000

4500

4000

3500

3000

2500

FSW programs (US$m)

Optima

HIV



Example: reducing incidence in Sudan

Current

2%

4%

2500 g T T T T T T I T
| I BALLSD
) Simplex
| Levenberg-Marquardt
BN simulated annealing
I Genetic algorithm
G 2000 —
2
@
o
Optimal g
9]
Qo
£
2
2 1500 —
1000 | | | | | | |
0 200 400 600 800 1000 1200 1600 1800 2
Function evaluations
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Example: Optima HIV optimization for Indonesia

Current
spending

Minimise
incidence
Minimise
deaths
Minimise
DALYS
Minimise
future HIV
costs

BFSW & client condom programmes v
B PWID needle-syringe and condom programmes E
OPWID opiate substitution therapy S €
OGeneral population condom programmes E =
OMSM condom programmes £A
B Prevention of mother-to-child transmission E f
B Antiretroviral therapy 3R
0.87
_:I 0.56
_ 0.91
_ 0.82
_ 1.32
0 10 20 30 40

Annual spending (millions, USD)

Cumulative deaths

(2012-2022, thousands)

415

411

379

382

464

Cumulative DALYs

(2012-2022, millions)

™
Qo
N

1.92

1.91

1.86

2.28

Cumulative HIV costs

{2012-2022, billions, USD)

=
B
w

0.14

2.5

2.19

1.54
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Example: Optima HIV optimization for Sudan

B FSW prevention
B MSM prevention
OSWC prevention

@ General population HTC

W General population condom

W PMTCT
B ART

Current
spending

Minimize
DALYS

Minimize
incidence

0%

20%

40%

60%

80%

100%

Cumulative DALYs

(2014-2020; thousands)

209

159

162

Cumulative incidence

(2013-2020; thousands)

ul
w
©

35.0

33.4
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Example: Optima HIV optimization Kazakhstan

Current spending
($16,500,000 in 2015)
<1% 4%

(]

20%

<1%
4%

16%
3%

Optimized for both HIV incidence

and AlDS-related deaths

4%
5%3%

42 %

33%

2%

2% 9%

Optimized for HIV incidence Optimized for AlDS-related deaths

7% 14% 11% <1%
<1%

4%

11% 5%

11%

2%
4%

43% 88%

Optimized for DALYs

6% Bl Fsw & client condom program
(1]

Bl visM condom program
-PWID condom program
|:|Needle-syringe program
[__|Opiate substitution therapy
[ Imass media programs

[ JHIV counseling and testing
Bl PvTCT

Bl Antiretroviral therapy

12%

1%

81%

Optima
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Recommendation: single objective to ease interpretation

« Recommend selecting a single objective with multiple
outcomes
* |dentify allocation to minimize incidence
* |dentify allocation to minimize deaths
* |dentify allocation to minimize DALYs

* Highlight or present the optimal allocation for a single
objective for a single outcome, e.g. by 2030 reduce

HIV incidence by 90% compared with 2010 (End AIDS
target)

Optima



Time horizons matter

The greatest long-term impacts are affected by
different short-term allocations

HIV Prevention & ART Programs

B General population adults - BCC B General population youths - BCC
FSW and client condom programs  ®VMMC

B MSM condom programs HCT
PMTCT ART Change relative to
current spending

Latest reported
spending

Achieve objectives _ - 2.2
by 2016 -

Achieve objectives - - 1.8
by 2019 -

Achieve objectives .I 1.3
by 2030 .

Optimal annual spending to achieve objectives Fis 2
wptima



Time horizons matter

500

12015-2030
| » -Amiretvovir'altberapy .

e to child transmission

L | MSM condom programs

_| Medical male circumcision
[ Fsw and client programs

| I Y outh BCC and condom programs
100 - 1 ‘ I Adult BCC and condom programs

| — Prevention of mother

200

Annual spending
{millions USD)

I Antiretroviral therapy

e

! HIV counseling and testing

== Prevention of mother

. to child transmission

L 1 MSM condom programs
= _| Medical male circumcision
I Fsw and client programs
I Youth BCC and condom programs
I Adult BCC and condom programs

200 ¢

Annual spending
{millions USD)

100/

0- S

F VPP G A DS ~
“r@'}.é).@*.é}.@"}.e”’\%é}.é}. LIS

N\ K\ \\ ° \\ \\ Q &\ - . & .\ .\ .\ .\ .\
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Introduction to cascades

Optima

HIV



Learning objectives

* The HIV care cascade
* Interventions along the care cascade
* Optima modeling the cascade

Optima



HIV care cascade

B = 4 «N 110

" The HIV care cascade is used to represent the proportion
of people at the different stages of HIV: diagnosis, care,
treatment, adherence, and treatment success.

= Various interventions exist to move people across the care

cascade to:

" increase the proportion of PLHIV aware of their status, initiated and retained
on treatment, and achieving viral suppression

100%

80%
60%
40%
20%

0%

X

X

Susceptible PLHIV Diagnosed Linked to care Initiated on Adherent to Virally suppressed
treatment treatment

Optima



Optimization of
service delivery
cascade in HIV




Optima HIV care cascade compartments

Susceptible population

Infection

People living with HIV

Diagnosis

Diagnosed

Lost to follow-up

Linked to care

TNon—adherence
TTreatment failure lViraI suppression

Linkage to care

Treatment initiation

Optima

HIV



Optima cascade modelling

- The model does not track individuals, so the
traditional cohort cascade can not be generated.

- Displays the outcomes for people who are at
each stage of the cascade over each year

- Optima HIV can be used to determine the
optimal resource allocation across these
Intervention modalities to achieve best results
across the HIV care cascade

Optima
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L]

an cascade optimization be don

F o
{7 S fie-

p

Main components*

>

vVvyyvyy

\4

>

* Based on methodology developed by Shattock, Fraser, Shubber, Muzah, Barron,
Pillay, Gorgens, Gray & Wilson in: Optimising resources across service delivery
modalities to improve the HIV continuum of care in South Africa (draft manuscript) ——> Homo

Dynamic epidemiological model —

Calibration process o o I IR B

na

Optimization function
Characterized services along cascade

Understanding of their service
delivery modalites .

Understanding of their impact on oz |
cascade stages N Lé

wwwwww

Annual per patient cost of each
service/intervention

Target populations for each
service/intervention

Understanding of relationship
between cost and coverage

Heterosexual s€X

sexual sex

Slea)

36%

~0%
I/




Examples of service modalities and outcomes alongcascade

SERVICE/MODALITY
4 Testing/ = Testing (lab vs. point-of-care)
'Tﬂ Diagnosis = Testing (workplace/home/self)
b 4
q Linkage/ = Community support for linkage

B4 Enrolment
-

= Tracing new cases

@® @ linkage = Textmessaging
to care = Tracing of lost-to-care
= Education/counselling
(lay vs. professional counsellors)
b 4
Treatment Treatment initiation counselling

(conventional vs. fast-track vs same-day)

= Treatment initiation counselling

= Adherence community support

= Text messaging

= Enhanced adherence counselling (lay vs. professional)
= Drug refill (clinic vs. community)

4 D Disease
BREGE ontrol

EXPECTED OUTCOME (MODEL)

Receipt of test results

Increased linkage to care

Increased retention in care

Treatment adherence
(consolidation/maintenance phase)

Optima

HIV

IR - ¢ . ™



"'dology Optimization across a cascade &
lh'f.-
INTERVENTIONS CAN IMPACT MORE THAN ONE CASCADE STAGE

» Example: Testing modalities
Can have additional effects at latter stages of cascade beyond

diagnosis itself

— On laboratory monitoring compliance (such as post-diagnosis
CD4 testing, viral load testing

— On treatment adherence

» Example: Counselling/education intervention
Can influence behaviours across cascade stages

W - :
u!l [}
l\
’ 14
m " |

s

The thing that works, that helps people progress
through the cascade is proper counselling, on
everything, from HIV to their treatment to the side
effects...”

Key informant, Limpopo Province, South Africa




CASE STUDY
South Africa

Collaborative work with:

V4 o \ l
ZUNSW &2 health
> Az ST REA R K e 5 Department:
o e Burnet Institute Health
Medical Research. Practical Action. REPUBLIC OF SOUTH AFRICA

" WORLD BANK GROUP

| Health, Nutrition & Population

Optima
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il ylreatment im

gj;ff"t-l

i

plementation efficiency in South,ﬁ,frlca

.
b

ol oY by
L u!‘ . 1L S v o
Uient-initiated clinic-based testing [l Laboratory (D4 testing Fast-track ART initiation counselling Facility-based ART dispensing

Provider initiated testing Point-of-care (D4 testing Same day ART initiation

Mobile testing Community support: link to care Laboratory viral load testing
Door-to-door testing Pre-ART wellness program 7111 POCorimmediate viral load testing
Workplace testing Additional education (e.g., | ACT)* Community support: adherence
KA Youth-friendly SRH testing Community support: pre-ART care BBl Text messaging adherence
Self-testing Text messaging: pre-ART care Mobile rural ART services

Bl pMTCT Classic ART initiation counselling Enhanced adherence counseling™

* Two distinct service delivery models are considered: professional counsellors and lay counsellors
** Vlirally suppressed at 6 months

Retained in

® S care: pre-ART
Pre-ART care
4 Non-adherent
Not yet |
eligible for
treatment
(6
8] Linked Initiated
| | to care treatment
Linkage Treatment Treatment
Diagnosis to care initiation consolidation

Decentralized delivery (incl. MediPost)
Adherence clubs

Subseque

nt therapy counselling

Pre-ART client tracing
ART dlient tracing

= \
Ireatme

—e

Resistance Shitch
® witc

regimens

y |

|
|

Treatment

maintenance

ant
adherence

ce

No treatment eligibility criteria (optimal scenario)




s ¢ W8
annual cost of eachinterventic

Client-initiated clinic-based testing
Provider initiated testing

Mobile testing

Door-to-door testing

Workplace testing
Youth-friendly SRH testing
Self-testing

Laboratory CD4 testing
Point-of-care CD4 testing
Community support: link to care
Tracing: pre-ART client

Pre-ART wellness program

Additional education (professional) B HIV testing
Additional education (lay) M Linkto care
Community support: pre-ART care M Pre-ART care
Text messaging: pre-ART care B Treatment initiation
Classic AM initiation counselling B Treatment adherence
Fast-track ART initiation counselling
: 2k x M Treatment maintenance
Same day ART initiation

Community support: adherence
Mobile rural ART services

Text messaging adherence
Tracing: ART client

Enhanced adherence (professional)
Enhanced adherence (lay)
Laboratory viral load testing

POC or immediate viral load testing
Facility-based ART dispensing
Decentralized delivery (urban)
Decentralized delivery (rural)
Adherence clubs

Subsequent therapy counselling

S0 $20 $40 $60 $80

Annual cost of program

Optima



'}funit cost with data

e
fue s

* Linked unit cost with data on program capacity, geographical setting(s) and
cascade stages that the services directly impact*

* Excerpt from a longer table

Unit cost Program
Program (urban and rural setting) (USD, 1ZAR = 0.0630 USD) Capacity (%) Cascade flows affected
Client-initiated clinic-based testing $5.20 J Diagnosis, linkage to care

o)
R ©o

(o]
[s5

Provider initiated testing $5.73
Mabile testing $6.05
Door-to-door testing $7.44

Diagnosis, linkage to care
Diagnosis, linkage to care

Diagnosis, linkage to care

Workplace testing $9.68 Diagnosis, linkage to care

Youth-friendly SRH testing $14.74 Diagnosis, linkage to care

Self-testing $4.41 Diagnosis, linkage to care

Laboratory CD4 testing $8.28

Linkage to care
$23.76 Linkage to care
$2.66
Tracing: pre-ART client $8.18

Point-of-care (D4 testing

!

Community support: link to care

Linkage to care

Linkage to care, pre-ART care
Pre-ART care

Pre-ART care, treatment consolidation

Pre-ART wellness program $5.00

Additional education (prof) $6.30

Wi

Community support: pre-ART care $5.32

Additional education (lay)

Pre-ART care, treatment consolidation
Pre-ART care

Optima



e j‘- over 2017-20

* Excerpt from a longer table

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
HIV TESTING INTERVENTIONS

Self
Youth friendly SRH & w4 Status quo (Shape/tint)

Workplace @ -m—o—a-  Optimal coverage levels within

A
Door-to-door am resource envelope
Mobile —

Provider initiated = :
Client initiated clinic-based T . ol *oee Runl
TREATMENT ADHERENCE INTERVENTIONS AAaaa Ubanandrural
Enhanced (lay) e e
Enhanced (prof) -—

Tracing ART clients : .. ‘e L
Mabile rural ART services : e

Text messaging —_—e——
Community support - S
ART INITIATION, ART AND PMTCT INTERVENTIONS
PMTCT —_—
ART _
Same day initiation counselling -
Fast Track initiation counselling ‘
Classic ART initiation counselling  §
TREATMENT MAINTENANCE INTERVENTIONS
Subsequent therapy counselling .
Adherence dlubs -
Decentralised delivery s
Facility-based ART dispensing e —
POCimmediate viral load testing o T
Laboratory viral load testing _—

<
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Program coverage percentage (%) Bars = 95% prediction intervals for 40 simulations

Optima
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I&s,

Findings

By optimally allocating resources and
having HIV treatment eligibility criteria

removed:
PLHIV achieving viral suppression by 2020
can be increased frqm 45% 10 56%
> | without additional funds
60% —
50% —
- -
40% — | .
’ Over 2017—20, an estimated
30% — 11% of HIV incidence
. can be averted
20% — 9% of AIDS deaths
10% —— can be prevented
0% o ‘;, 7??{1,,:27“';

e W
g =

it

By 2020, an estimated:

| 87% of PLHIV will be diagnosed

69% of them
will receive ART

94% of them will
be virally suppressed

Optima

HIV
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Defining objectives and constraints in
Optima HIV




Learning objectives

 How objectives, constraints, and time horizons are
incorporated in Optima

* Specifying settings in Optima to meet objectives and
set constraints

* Understanding and interpreting results with respect to
objectives, time horizons, constraints, and cost
functions

Optima



Objectives: achieving maximum impact k i)
What objective is desired?

* Minimizing new infections

* Funding allocated to most effective HIV prevention
interventions

* Minimizing HIV-related deaths

* All funding would go to saving lives (treatment/care)
for a short time horizon

* Minimizing longer-term financial commitments

e Obtain equality in access or impact across groups

Optima

HIV



L1

LS |
Multiple objectives | — T

* National strategic plans can have multiple objectives
by end of the strategy timeframe

* For example:
* 60% reduction in HIV incidence
* 50% reduction in HIV-related deaths
* Virtual elimination of mother-to-child transmission
e Attain universal treatment coverage

e Simultaneously get as close as possible to all NSP
targets with the funding available

Optima

HIV



Constraints: ethical, economic, logistic, political

SN E

New HIV infections

Funding to
FSW
program

Funding to
ART  No one on ART can come off ART

Optima

HIV



Constraints are important, but should be limited

No constraints

Objective: to minimize new HIV infections

Annual spending
(millions USD)

Cumulative new infections

(millions)

500

400

300

200

100

T

T

T

- Antiretroviral therapy
- HIVY counseling and testing

Prevention of mother
to child transmission

|:] MSM condom programs
: Medical male circumcision
- FSW and client programs
- Youth BCC and condom programs
- Adult BCC and condom programs

I 11en veho have sex with men

- Female sex workers
- Male 50+

- Female 50+
[ Imate 25-a9
[ Female 25-39
[ Imate 20-24
I Femate 20-24
|:] Male 10-19
- Female 10-19

[:] Mother to child transmission

Opti
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Constraints are important, but should be limited

With constraint
No one who commences ART should be removed from ART

Annual spending

{millions USD)

Cumulative new infections

{millions)

200

400

300

200

100

0

1 Current

Zero

- Antiretroviral therapy
|:| HIY counseling and testing

Prevention of mother
to child transmission

I:l M5k condom programs
|:| Medical male circumcision
- FSW and client programs
- Youth BCC and condom programs
Adult BCC and condom programs

Men who have sex with men
Female sex vworkers

Male 50+

Female 50+

Male 25-49

Female 25-19

Male 20-24

I Femate 20-21
[ |male10-19
- Female 10-19

I:l Mother to child transmission

Optim
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Constraints are important, but should be limited

Most commonly requested constraints:

* No one who commences ART should be removed from ART

* PMTCT is important to retain

e OST has many important multi-sectoral benefits and funding
must not be decreased

* Programs cannot be scaled up faster than 20% per year

* Programs should not lose more than 30% funding per year in a
scale-down period

* Important to maintain some prevention for all populations

* Non-targeted program costs cannot be touched and are not
included in the optimization
* no evidence to affect outcomes
* Keep some programs which are mandatory for the key
populations

Optima



Constraints are important, but should be limited

 Little to no change towards achieving the objective

* Recommendations
* Analyses be as unconstrained as possible
* No one on treatment be removed from treatment (ART, PMTCT, OST)
* Add constraints around funding mechanisms
* Donor-based program targeting policies

* Reasonable scale-up/down periods (with allowance for as large changes
as possible)

Optima



tion in Optima H

faty i S B
CREATE/EDIT OUTCOMES OPTIMIZATION @ X
Name Parameter set Program set
- Optimal with latest reported funding || Treatment fixed $ 1 default $

Objectives @

Timeline: from 2017  to ‘2030 ‘

Budget: %266557274.39 | peryear

Weighting: Infections: 1 ‘ Deaths: 5

Constralnts @

Not less than Not more than
Program (% of current) (% of current)
Condom promotion and distribution ‘07‘ % | I
Voluntary medical male circumcision ‘ 0 ‘ % ‘ lop
Programs for female sex workers and clients ‘07‘ % ‘ i: %
Programs for men who have sex with men ‘C‘ % ‘ I %
HIV testing and counseling ‘07‘ % 1 - %
Antiretroviral therapy ‘]Or % | - %
Prevention of mother-to-child transmission ‘T‘ % ‘7 %




Practice

Defining objectives and constraints in Optima and performing an optimization
analysis, including cascades

Optima
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Integrating implementation
efficiency within allocative efficiency




Learning objectives

* Different service delivery modalities
* Cost-coverage outcome relationships

* Per modality

* Modeling optimized results with reduced non-targeted
costs

Optim

V



Modeling implementation efficiency (IE)

* How can services be delivered differently?
* Define mechanisms

* Define intervention modalities as new ‘programs’ for
allocative efficiency analyses

* How to represent IE in the cost functions?

 Change marginal costs to reflect different scales
 Change in coverage by service modality
* For testing modalities, consider yield

* Does it influence the quality of the covered service?
 Change in outcome per person reached

Optima



Cost-coverage-outcome relationships

* For each program (representing an intervention modality):
* Define cost-coverage and coverage-outcome relationships
is % of population reached (or number of people)
described as relationship mapping
. “Change in outcome per person” for
. “Change in coverage per person”

 e.g., for every person reached by a testing program,
their chance of being tested is x%

* Map vector of anticipated spending to outcomes

* [So Sy, ..., Sp] -> [Outy, Outy, ..., Outy]

* For allocative efficiency assessment, ideally want to map to single
outcome: [Sy, Sy, ..., Syl -> Outy

Optima



n ".gqons for each program or modality

‘ ' i | g 1 LN i
;’.l‘f '}.. l;{,. ’&7‘ ‘;v ‘ b o “! . : 1 i ‘
I- u.[".-u!: .‘—'I;’ ' :ga ".-"; i l l.‘. -4 7.“ 18wt ' i ¢ !

80% /

60%

50%

40%

30%

20% -

10% -

Coverage of a defined service

0% T | |
SO $20,000 $40,000 $60,000 S$80,000 $100,000 $120,000 S140,000

Each program/service modality has it’s own cost-outcome curve

Optima




Spending on different programs/modalities mapped to
coverage

[so; Slr Yy SN] -> [COI Cll seey CN] (S mapS to Coverage)

Entire target population

Coverage reached
by program X for S,




For every parameter, the type of program interaction is set

Option 1: additive (optional)

Entire target population




For every parameter, the type of program interaction is set

Option 2: random (default)

Entire target population




For every parameter, the type of program interaction is set

Option 3: nested (optional)

Entire target population

Coverage reached
by program X for S,




One step further: modeling
optimized results with reduced

TARGETED & NON-TARGETED
costs

Optima
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7. MOLDOVA )
x}\» 14% OF HIV BUDGET

. GEORGIA *
IS%OFHIVBUDQET =

Y T

7% OF HIV BUDGET » (

d‘:‘
b
$20,000 $10,000 $1,000 $2,000 $3,000 t‘[‘ { , .
| o 9 w0, © e EUROPE AND CENTRAL ASIA
GDP PER CAPITA ml aRmENA ART UNIT COST o S ey ) 7 Direct HIVspend
N e S R irect HIV spending
[ BELARUS B AL ‘
T GEoRGiA (< Indirect HIV spendi
b : pending
7 _[] I:(:r::,l;:snTEAPN B — (excluding management costs)
7] MOLDOVA I Management costs
= RUSSIAN FED.
[ TAJIKISTAN
[ UKRAINE
[ UZBEKISTAN
2 i Epe— RUSSIAN FEDERATION

IBRD 42517 | SEPTEMBER 2016
@ This map was produced by the Mop Design Unit o The Workd Bank.

shown on this map do not imply, an the part of The World Bank
sty | Group, anyfudgment an the legal status of any territory, or any

of
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Example - Combining optimized allocations with cost
savings for targeted programs

* |n Ukraine, service delivery cost savings combined with optimized
allocation analysis could result in potential annual savings of USS47
million between 2015 and 2030:

1.
2.

Millions

180
160
140
120
100
80
60
40
20

Assumed reduced ARV costs following procurement of generic drugs and
Assumed reduced viral load monitoring costs due to new negotiation of lower

prices

By 2030 (cumulatively)

*  48% new infections averted
e  61% HIV-related deaths averted

80 million
(current)

Lab
monitoring — — — —

million USD

} Savings of $47

ART \

160 million
(optimized)

160 million (optimized
with savings)

Source: The World Bank. 2015. Value for Money in Ukraine’s HIV Response:
Strategic Investment and Improved Efficiency

B FSW programs
H MSM programs
PWID programs
B OST
m HTC
ART
Lab monitoring
B PMTCT
B MGMT
W Other
m Ol
B Rapid tests
M ELISA
m Care
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Example - Combining optimized allocations with cost
savings for targeted and non-targeted programs

* Kazakhstan —
additional analysis
suggested a

* 67% reduction in
ARV unit costs and

e 19% reductionin
management
costs

could potentially lead
to a reduction of new
HIV infections and
HIV-related deaths by
50% by 2020

& ) -
Source: Shattock et al. 2017. Kazakhstan can achieve ambitious HIV targets despite expected donor withdrawal by PLII I Ia

combining improved ART procurement mechanisms with allocative and implementation efficiencies

International donor
funding replaced

A

50%
Achieve
ambitious
40% targets
30%

67% reduction in ART costs and
19% reduction in management costs

20% | \

10% |

0% \

0% 20% 40% 60% 80%
Reduction in treatment costs

New annual HIV infections and AIDS
deaths in 2020 compared to 2014: No increase 10% decrease 20% decrease

Reduction in management costs

==30% decrease ==40% decrease ==50% decrease

HIV



Practice: representing
intervention modalities

Choosing intervention modalities

Defining intervention (program) interactions

Understanding how intervention interactions work in the Optima HIV model

Optima
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Interpreting findings and extracting
key recommendations from
modeling analyses

Optima

HIV



Learning objectives

* Review of different analysis and outputs with a focus
on interpretation

* Extracting key messages or lessons from the analysis
* Considerations when interpreting results

e Structuring recommendations

e Other key considerations when writing report and
policy briefs

Optim
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Review model outputs and other results obtained

1. What findings - review, from the descriptive to the analytical/modelling

outputs — sometimes a large amount of different types of results
* Simple descriptive findings might be as valuable as model outputs

* Order findings by research question/objective — most important results?

» Useful “by-products” - assessment of guidelines, benchmarking, unit
costs...

2. Do findings hold up - review and consider them carefully

* Plausibility - Do they make epidemiological sense? Match understanding

of what interventions work and their effects? Concur with any findings
from comparable studies or real-world experiences?

* Are any results sensitive for dissemination? E.qg. potentially undermining
an important program, or clash with political reality?

3. Are findings supported by solid data?
e Disclaimers need?

Optima

HIV
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Priority Findings

1. Findings which directly answer the study questions
* Answers

2. Findings which support change, reform, innovation
* Action

3. Findings which resonate with general policy environment and
wider ongoing processes (decentralization, cost-sharing,
integration, etc.)

 Traction

4. Findings in line with best practice evidence (DCP3, systematic
reviews, etc.)

* Compatibility

5. Findings which represent important new insights
* Novelty

Optima

HIV
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Understanding the Outputs/Results oo

1. Consider the limitations

* Data gaps and assumptions?

* Simplifications?

* Covering up important heterogeneities?

* Effects of time horizons?
2. What might drive the results?

* Can a simple deterministic sensitivity analysis be done (scenario type)?
3. Capturing current?

* Do the results describe the current situation, or draw on past data —
how might it effect conclusions

* |s there a need for re-analysis, maybe because policy has moved on, or
new data has come out?

4. Representativeness
* For a setting, a population, an area

REMEMBER: All model projections are subject to uncertainty. Estimates are
indicative of trends rather than exact values

Optima



Remaining and Emerging Questions?

Consider important unanswered questions
* Reasons why?

* Consequences for what we recommend

Emerging new questions?

* Propositions on how to address them

"V Hom



Key findings - how will they differ between
analyses?

e Optimization results and recommendations will differ
depending on
1. Type of HIV epidemic

* Generalized or

e Concentrated
* Which key populations are affected?

2. Time horizon, eg, 2018 to 2020 or to 2030
Budget level

4. Programs

* Parameters which get influenced by particular programs
* Unit costs

* Cost function values, eg, saturation, outcome in the absence of or
under maximum coverage of programs

2

Optima



2013 spending

Optimized 100% budget

Social protection
Infrastructure
Training
Enabling environment
I Blood safety/PEP/Precautions
STl control
[ Management
W Strategic info/Research/M&E
M PLHIV/stigma
B Antiretroviral therapy
BCC and condom programs
HIV counseling and testing
HPMTCT
OsT
B NSP
B MSM programs

B FSW and client programs

Optima



Time-varying optimisation — key messages?

Annual spending

$250m;

$200m

$150m

$100m

S$50m

0
> %15 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

| -Antiretroviral therapy
.HIV counseling and testing
Y (e

; ;;MSM condom programs
;Medical male circumcision
j.FSW and client programs
‘.Youth programs
1.General adult programs

Infections averted compared with

Zambia's HIV response:
Prioritised and Strategic

Allocation of HIV Resources
for Impact and Sustainability

16%
oo .
c 14%
©
S 12%
Q
o
 10%
<
o
o 8%
to
£ %
£
8
£
©

2%
=

0%




|
[

Different budg

No spending
20% budget

50% budget

ets — key messages?

| o

i

‘%00% budget
150% budget

200% budget

B Fsw
B VARPs
LRP
B ART B cHLD
Il PvTCT -
B vYTH
[ = B FAD
OPT"V”ZED B mAD
FELD
1 | MELD
FSW
PRI
MIG
M MsMm
B uNi
2012 budget NOTHO PTIMIZED M MIN
B TRU
Bl vcTcT

400% budget

1 I I I I

O 5 10 15 20 250 10 20 30 40 &0

Spend (millions $) Cumulative new
infections ('000s)

Optima



Millions USD

250
200
150
100 _
) I
i
current
allocation

optimal
allocation

reached NSP
targets

optimal
allocation,
reduced mgmt
cost,
indirect
programs
budget included
in optimization

B Condoms and SBCC
W SBCC (15-24)
M F5W programs
M M5M programs
DU programs
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Reaching 90/90/90 — key messages?

New HIV infections per year

HIV/AIDS-related deaths per year
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«90-90-90» - ambitious target aimed at ending AIDS

Additional Annual HIV-related costs
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Documentation and Reporting

Important: Express the uncertainty of modelled estimates

e Describe model-related and data related limitations

Follow a clear sequence
»  Description of outputs (Results section)
» Interpretation and contextualisation of these findings (Discussion)

»  Drawing policy-relevant lessons on how HIV response can be improved
(Recommendations)

Lack of clarity minimises the usefulness of the results
* For policy-makers in deciding which allocative changes to make

* For implementers to change practice



Principles of Good HIV Epidemiology Modelling for Public Health
Decision-Making in All Modes of Prevention and Evaluation

* Clear Rationale, Scope, and Objectives

* Explicit Model Structure and Key Features

* Well-Defined and Justified Model Parameters
* Alignment of Model Output with Data

* Clear Presentation of Results, Including Uncertainty in
Estimates

* Exploration of Model Limitations
* Contextualisation with Other Modelling Studies

* Application of Epidemiological Modelling to Health
Economic Analyses

e Clear Language

o

SOURCE: Delva W, Wilson DP, Abu-Raddad L, Gorgens M, Wilson D, et al. (2012) HIV Treatment as Prevention: ‘

Principles of Good HIV Epidemiology Modelling for Public Health Decision-Making in All Modes of Prevention and P II l Ia
Evaluation. PLOS Medicine 9(7): e1001239. HIV
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Report: Implications and Recommendations

* Implications are what could happen
 Recommendations are what should happen

Both flow from conclusions

Both must be supported by evidence and context-relevant

Implications: If...then... Recommendations: Call to action
 Describe what may be the e Describe clearly what should
conseguences happen next
e Useful when advice not * State as precise steps
requested * Ensure they are actionable and
» Softer approach but still can be feasible
persuasive e Structure

Optima

HIV



Writing to reach Policy-Makers: Pointers

* How knowledgeable are they about the topic?
* How open are they to the message?
 What are their interests, questions, concerns?

* Consider implication of recommendations (e.g.
ethical, economic, political considerations,
feasibility)

Describe the urgency of the situation
Speak in terms of benefits and advantages

Use economic, productivity, human development
arguments

Place in current policy and planning context
Structure, brevity, readability

VY YVYVYYVY

Optima
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Policy Briefs

1. Start by painting a general picture, move from general to
specific

Focus on 3-5 key messages
Define your purpose
|dentify salient points that support the aim

Pt gs B o

Distil points to essential info, avoid too much jargon and
statistics

6. Use presentation methods (side bars, call-outs,....)

“I have made this letter longer only because | have not had the time to
make it shorter” Blaise Pascal, French philosopher, 1623 -1662

“I try to leave out the parts that people skip” Elmore Leonard, American
novelist, 1925-2013



Getting Change in Resource Allocation and Programming

... the raison d’etre of the analysis

* Work closely with local champions, use existing
TWG/Steering Committee

* Ensure report provides basis for change (allocations,
coverage levels, etc.)

e Conduct study at the right time — also making use of

procurement cycles, medium term expenditure budgeting
etc.

* |dentify low hanging fruit — changes that can swiftly be
implemented

* Develop action plan with defined timelines and
responsibilities

* Make recommendations within the reality of budgets and
funding priorities

* Realize that change will be incremental
Optima

HIV



Case study - Sudan
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Other enablers & synergies

m Training

= Blood safety/PEP/Precautions
STl control

® Management

m Strategicinfo/Research/M&E

m BCCprograms

m Antiretroviral therapy

m HIV testing services

= PMTCT

= Opioid substitution therapy

® Needle-syringe program

' MSM program

® FSW program




Practice

Structure key recommendations from an allocative efficiency analysis using Optima
HIV model

Optima
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QUESTIONS?
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Next steps




Next steps for conducting an Optima HIV analysis or
Investment case

« Contact the World Bank to discuss options for conducting an
Investment case analysis

e Contact our team at info@optimamodel.com

A contract and scope of work, including objectives and
guestions to be addressed, will be developed

* Following investment case analyses, Optima HIV models can
be updated thereafter, and analysis results regenerated In
consultation with the Optima Consortium for Decision Science

Optima

HIV
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Overview of steps for Optima HIV modelling

N

10.

Access & resources: login and logout, user guide, demo project instructions, and help
Projects: start a new project and define programs

Data: create project & download spreadsheet
a. Enter data in spreadsheet: ensure completeness, model needs at least one data

or assumption value for each population for: population size, prevalence,
behaviour, etc.)

Upload complete spreadsheet to project

Calibration
a. Automatic calibration
b. Manual calibration: adjust as necessary

Define programs and enter costs and coverage

Cost functions
a. Define cost functions
b. Define outcome functions

Analyses
a. Scenario
b. Optimization

Analyze results, generate slides and report, disseminate results
In future: update the project & regenerate results in consultation with the Optima team

Optima
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