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Executive Summary 

The Global Fund 2017–2021 strategy and PEPFAR 3.0 increasingly focus on data to improve evidence-based 
responses to HIV epidemics. Improved data on key populations have informed mathematical modelling that 
frequently demonstrate that HIV prevention portfolios matched to differing risks across populations and 
locations will accelerate reductions in new HIV infections and produce better value for money. Existing 
mathematical models of HIV acquisition and transmission have markedly different outputs as it relates to 
distributions of HIV risk in generalized epidemic settings such as South Africa. To that end, this workshop aimed 
to assemble a balanced set of stakeholders including mathematical modelers, government, community, and 
implementing partners to 1) understand how different Southern Africa model structures and inputs have 
resulted in different estimates of attributable fraction of HIV for key populations, 2) equip policy planners and 
programmers with the tools to interpret and apply these different results to their work, and 3) build consensus 
on the types of data that would be most useful to inform these models and strategies to acquire these data. 

The workshop opened with an introduction to mathematical modeling and a review of South Africa HIV models. 
A stakeholder panel of community leadership called for models to include a diversity of sex workers, to consider 
age and geographic differences, and to include community members in estimates improvement and model 
utilization. Overviews of Southern Africa HIV models by modelers reviewed the inputs, uses and outcomes of 
each model, included the LINKAGES model, OPTIMA model, Thembisa, MicroCOSM, Siyaphambili, and Simpact. 
All HIV transmission models were synthesized and compared, with key differences in degrees of sex work 
engagement included, stratification of groups of males and females, and types of interventions modelled for 
impact.  
 
Discussions focused on the different potential applications of different models, improving key population 
parameters for South Africa models, and improving data access. Researchers, implementers, government, and 
community noted the potential use of models to help policy justifications of interventions by showing the 
impact of decriminalization, needle exchange programs, and effect of a concentrated epidemic in generalized 
epidemic settings. Moreover, there were discussions of how the models could be used to characterize 
consequences of leaving key populations behind in achieving treatment, and inclusion of program data as model 
inputs. Participants noted the need to standardize program data, make them more accessible to modelers and 
better include stakeholders the data process to improve estimates. South African government representatives 
discussed the need for greater integration of these approaches to inform South African policy and their 
convening role to bridge activities for modelers, community, researchers, and implementers was put forward.  

The disconnect between 90-90-90 targets new infection rates in many places was highlighted, focusing on those 
underserved in sustained local epidemics. The participants expressed the need to develop and better translate 
the results of these models to policy and decision-making stakeholders to optimize, reallocate, and scale up 
existing interventions. The workshop closed with a feedback session developing next steps for various 
stakeholders.  Moving forward necessitates better synthesis of these results to inform funding allocations, 
government policy, and program implementation.  Community stakeholders reinforced the need for training to 
better own the inputs and results of these models.  Moreover, implementers highlighted their potential role in 
ensuring program data are used to inform models and research.  Taken together, newer mathematical models 
evaluating transmission over longer term horizons reinforce the potential overall impact of better address the 
HIV prevention and treatment needs among key populations in South Africa.  
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Recommendations 

• Funding agencies require syntheses of the results of these mathematical models to inform HIV 
prevention and treatment allocations for key populations in South Africa 
 

• South African government agencies led by the South African National AIDS Commission can 
lead coordination of the receipt and dissemination of data to key stakeholders and then be a 
pathway of the results of these mathematical models to informing HIV policy in South Africa 
 

• Community stakeholders can be better supported to use data and then ultimately engage 
more closely in the estimation and mathematical modeling processes 
 

• Implementing partners can work to align and standardize program data to ensure that these 
data are better leveraged to inform mathematical models of the distributions of HIV infections 
and optimal implementation approaches in South Africa 
 

• The UNAIDS Reference Group and its partners can leverage the model of the SPECTRUM 
workshops to ensure improved data syntheses and communication with mathematical 
modelers on key parameters, model structures, and results for models with key populations in 
South Africa and more broadly across Sub-Saharan Africa 
 

 
Background & Objectives 

The Global Fund 2017–2021 strategy1 and PEPFAR 3.02 increasingly focus on data to improve evidence-based 
responses to HIV epidemics, in terms of both the content and scale of HIV programs. The risks for HIV are not 
evenly distributed across the entire population in any country of the world, and there exists a need to better 
understand the dynamics of HIV transmission events in order to more completely leverage the HIV prevention 
potential of PrEP and universal coverage of ART programs3-5. To achieve this requires moving beyond traditional 
HIV data siloes and developing and integrating approaches that leverage a range of data sources. 
 
 Recognizing the heterogeneity in the distribution of HIV infections, HIV response planning, and implementation 
is increasingly geographically-focused on high burden/high transmission districts6.  Similarly, acquisition and 
transmission risk vary among behaviourally-defined subpopulations who may bear 10-20% of the disease burden 
in generalized epidemics6-9. However, clearly defined response planning and implementation for these 
populations is lagging.  Recent large-scale investment in household surveys is improving measurement of the 
disease burden of HIV, expansion of HIV testing and treatment services, and viral suppression among people 
living with HIV10-13.  
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There have also been innovations in survey methodology focused on specific subpopulations, enabling HIV 

programs to obtain more robust data on specific determinants of HIV acquisition, including estimates of the 
unmet HIV prevention and treatment needs among gay men and other men who have sex with men, sex 
workers, people who inject drugs, transgender women, and incarcerated populations. Where available, these 
data have informed mathematical modelling exercises that frequently demonstrate that HIV prevention 
portfolios matched to the differing risks across populations and locations will accelerate reductions in new HIV 
infections and produce better value for money14-15. Existing models, depending on structure and inputs, have 
different outputs, and in order to make these different tools useful to policy makers and other key stakeholders, 
there is a need to generate consensus on how the outputs of various models can be used and where future 
modeling activities should focus attention. 
 

 The objectives of this workshop are: 
 
1.  To understand how different model structures and inputs (parameters or calibration targets) have resulted in 
different estimates of attributable fraction of HIV for key populations 
 
2.  To equip policy planners and programmers with the tools interpret and apply these different results to their          
work 
 
3.   To build consensus on the types of data that would be most useful to inform these models 
 

List of Attending Organizations 

Anova 

The Aurum Institute 

CDC South Africa 

Durban Lesbian and Gay 
Community and Health Centre 

Human Sciences Research  
Council (HSRC) 

Johns Hopkins University (JHU) 

Imperial College London 

LINKAGES FHI 360 

OPTIMA 

OUT Wellbeing 

Perinatal HIV Research Unit 

Sisonke 

South African National AIDS  
Council (SANAC) 

TB/HIV Care 

UNAIDS 

University of Bristol 

University of Cape Town 

University of Toronto 

USAID South Africa 

Wits Reproductive Health 
Institute (WRHI) 

https://www.anovahealth.co.za/
https://www.auruminstitute.org/
https://www.cdc.gov/
http://www.gaycentre.org.za/
http://www.gaycentre.org.za/
http://www.hsrc.ac.za/en
http://www.hsrc.ac.za/en
https://www.jhsph.edu/research/centers-and-institutes/center-for-public-health-and-human-rights/index.html
https://www.imperial.ac.uk/
https://www.fhi360.org/
http://www.out.org.za/
http://www.phru.co.za/
http://www.sweat.org.za/what-we-do/sisonke/
http://sanac.org.za/
http://sanac.org.za/
http://www.tbhivcare.org/
http://www.unaids.org/en
http://www.bristol.ac.uk/
http://www.uct.ac.za/
https://www.utoronto.ca/
https://www.usaid.gov/south-africa
http://www.wrhi.ac.za/
http://www.wrhi.ac.za/


  

Agenda: 6-7 November 2018 

 

Day 1 – November 6th, 2018 

Time 
Session 

type 
Topic Lead/Moderator 

8:30  – 9:00  Registration – Coffee and Snacks  

9:00  – 9:45  Introductions, welcome and purpose of meeting USAID, JHU 

9:45 – 10:15 Presentation 
Introduction to mathematical modeling and metrics of 

HIV transmission and acquisition 
Sharmistha Mishra 

10:15 – 10:45 Presentation Overview of models in South Africa Leigh Johnson 

10:45 – 11:00  Break  

11:00 – 11:30 Panel 
Stakeholder panel: Model uses and data needs in policy, 

programming and implementation 

Keith Sabin 

 

11:30 – 12:00 Presentation 

Assessing and interpreting population attributable 

fraction (PAF) and preventive fraction:  History, 
methods, & relevance to KP epidemic appraisals 

Sharmistha Mishra  

 Romain Silhol 

12:00 – 13:00 
Presentation 
& Discussion 

Southern Africa Models session I: 

Linkages 

OPTIMA  

Peter Vickerman 

Jack Stone 

 Robyn Stuart 

13:00 – 14:00  Lunch  

14:00 – 15:00 
Presentation 

& Discussion 

Southern Africa Models session II: 
Thembisa, Simpact, MicroCOSM 

NIH Siyaphambili Southern Africa model 

Leigh Johnson 

Sharmistha Mishra 

Marijn Hazelbag 
Wim Delva 

15:00 – 15:30 Presentation Overview of the AIDS Epidemic Model  Amala Reddy  

15:30 – 15:45  Break  

15:45 – 16:15 Presentation 
The Use of Spectrum/EPP Software for National HIV 

estimates 
Keith Sabin  

16:15 – 16:45 Presentation 
Structural determinants of transmission PAF and 

development of a diagnostic algorithm 
Sharmistha Mishra 

16:45 – 17:00 Discussion Close Out  



  

Day 2 – November 7th, 2018 

Time Session type Topic Lead/Moderator 

8:30 – 9:00  Registration – Coffee and Snacks  

9:00 – 9:30 Presentation A synthesis of HIV transmission models 
Jack Stone & Romain 

Silhol 

9:30 – 10:00 Discussion How can and should different models be used? Keith Sabin 

10:00 – 10:30 Discussion 
Improving KP-Parameters for models in South 

Africa 
Patrick Nadol 

10:30 – 10:45  Break  

10:45 – 11:15 
Presentation & 

Discussion  

Strengthening local ownership of KP data for 

national HIV estimates 

Lifutso Motsieloa 

Billia Luwaca 

11:15 – 12:00 Discussion 
Improving models of dynamic nature of KP-Risk 

Status 
Jeffrey Eaton 

12:00 -  12:15  Break  

12:15 – 13:00 Discussion 
 Improving data access for HIV policy planning 

and metrics for better models 
Joseph Lawrence 

13:00 – 14:00  Lunch  

14:00 – 14:30 Discussion Stakeholder feedback Stefan Baral 

14:30 – 15:00  Priorities, next steps, and closing of workshop  

 

  

 

 

 

 

 



  

Notes 

Introduction to Mathematical Models: HIV Acquisition and 
Transmission 

Presented by: Sharmistha Mishra 

• Why and when models useful 
o To Predict/forecast 
o Compare “what could happen if…” 
o Identify “what matters the most and when” 

• Different types of models 
o Cohort models: follow individuals over time 
o 1st order transmission/acquisition (e.g. MOT): follow individuals, account for one-way transmissions 
o Dynamic models: follow individuals, allows for chains of transmissions 

▪ Onward and secondary transmissions 

•  Important Note:” People acquire infections, they don’t transmit infections. Unmet prevention and treatment needs transmit 
infections” 

• Key concepts in transmission models 
o Mechanistic: simulates the causal pathway 
o Feedback loops: everyone is somehow connected 
o Herd immunity: indirect benefits 

• How is it done? 
o Specify the question: what is outcome of interest? What is time 

horizon? Will the answer change if we include onward 
transmission? 

o Choose model type 
o Behavioral and biological processes: Mechanisms 
o Calibration targets 
o Parameter inputs 
o Calibrate/fit the model 
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o Compartment=health-state variable 
o Parameters= data  

• Why heterogeneity is important in HIV transmission  
 

o No differentiation in risk: lower   reproductive potential, longer to 
take off, but higher HIV prevalence 

o Differentiation in risk: higher reproductive potential (potentially 
harder to control), quicker to take off, may be more concentrated 
▪ Higher transmissibility parameter 

o Thinking about heterogeneity allows for thinking about who to 
prioritize if fixed resources 

o 90-90-90: Who is getting left behind? Disproportionately KPs 

• Considerations when modeling heterogeneity and KP 
o WHO: What are the layers of heterogeneity? How to identify? 

Programme for? 
o WHAT: What are the various exposures or modes of transmission and do they overlap? How to programme for? 
o HOW LONG: What is life-course – how long is someone in a period of “higher risk?” 
o Need to continue about the heterogeneity in groups that are also thought to be high risk (AGYW) 

• Need to look under the hood at all our models to better understand how we can improve our estimates 
 

 

 



10  

 
Question and Answer Session:  

Q. Geographic heterogeneity: what are your thoughts on best/worst practices around extrapolation from one place to another? Or one 
population to another? 
A. Brings up the question of how generalizable the results of the model. When interpreting the results of the model, important to 

say “These are the results conditional on…” and be very specific about who/what/when the results can apply to.  
 

Q. Younger FSW are particularly vulnerable. Heterogeneity is going to be especially critical for how we do programmes 
A. Will be really important to think about different risk groups and align programmatically 

 
Q. What is “fitting” data to the model? Is it manipulating data? 

A. Two aspects to this: 1) Sometimes we want to estimate the value of a parameter (prediction), 2) We want the values of the 
parameters in the model to reflect what we are actually seeing  
A. Target statistics: want the model to be the closest match to these target statistics, there may be many models with different 
inputs that achieve these target statistics 

 
Q. How do we address the difficulty of identifying clients of FSW?  

A. There have been studies around male clients of FSW to better understand this group. 
A. Important to capture this data as household-based surveys give us very different estimates of client size than client-specific 

studies. 
 
Q. Is there any effort to include phylogenetics? 

A. Inherent value of integrating phylodynamic with behavioral data in models (objectivity when looking at sequences); Erik Volz and 
Africa Centre 

A. But also important to consider biases of sequences in phylodynamic data because of different sources of data →usually collected 
from treatment-based surveys/services rather than population-based surveys 
 
Q. We know even less than Transgender women. Prevalence among TGW is so high – would be useful to determine who partners are? 
Are they different? What data are needed? 

A. Will be useful to think about this as we run through the different models and what are heterogeneities within populations in 
addition to across populations. 
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A Review of South African HIV models and model-based estimates in 
South Africa 

Presented by Leigh Johnson, University of Cape Town; UNAIDS Reference Group 

• Background 
o Many models for South African epidemic 

▪ Very few focused on estimates for key 
populations 

▪ Aim to review South African HIV models that 
have provided estimates for FSW and MSM 

• Inclusion criteria 
o Published in peer-reviewed, models of HIV, applied to 

SA or multiple countries, but not a SR 

• Study characteristics 
o 95 studies included 
o Many described impact of ART in SA 
o Other on biomedical interventions 
o 13 for FSW; 4 for MSM 

• The Modes of Transmission (MOT) analysis for South Africa 
o Led by SACEMA 
o Using the UNAIDS MOT model: a static model which is 

not calibrated to match the known level of HIV 
prevalence in SA (or the time trend in HIV prevalence) 

▪ No reality check is primary criticism of this 
model 

o MOT model makes many simplifying assumptions 

• Key assumptions 
o FSWs comprise 1% of the female population 
o MSM comprise 3.2% of the male population 
o Clients of FSWs comprise 7% of the male population 
o 40% of MSM and FSW clients are assumed to have 

faithful female partners 
o HIV prevalence is 30% in MSM and 50% in FSWs 

o MSM have 5 partners from annum, 12 sex acts per 
partner 

o FSW have 340 partners per annum, 2 sex acts per 
partner 

• % of new HIV due to different modes of transmission 
o 20% total transmissions due to commercial sex 

(through different partner types) 
o 8% among MSM 
o 3% from MSM to other female partners 

• Important to stress that there is quite a bit of uncertainty 
around the estimates, because not a lot of data to inform the 
models 

o Unfortunately, the uncertainty is not usually 
communicated with the results 

• Incidence 
o FSW: Predicted- 31% vs. Actual - 7% 
o MSM: Predicted - 9.9 vs. Actual -12.5% 

• Vickerman et al., 2006: Importance of epidemic type on 
impact of interventions 

o Cotonou, Benin (concentrated) and Hillbrow, South 
Africa (more generalized) 

o Compared the impact of promoting microbicide in 
commercial sex vs. in main/casual partnerships 

o Very different impact  
▪ 40% reduction in HIV incidence in Cotonou 
▪ 2% reduction in HIV incidence in Hillbrow 

• Johnson & Geffen et al., 2016: Importance of model types 
o Frequency-based vs. Network-based 
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o Incidence reduction was seen to be much greater in 
network-based 

▪ We generally see network-based models as 
more realistic to model high partner turnover 
and concurrent partnerships 

▪ Frequency-based models may underestimate 
impact among KPs 

• Glaubius 2016: modelled cost-effectiveness of injectable 
PrEP in KZN 

o PrEP most cost-effective when targeted to FSWs and 
clients 

• Stuart e t al 2018: modelled impact of implementing 
National Sex Worker HIV Plan in Gauteng 

o Assumes universal adoption of PrEP by FSWs and 
substantial increase in condom use 

o Impact of NSW HIV plan in Gauteng 
o Cost-saving over 2017-2030 

• Vickerman et al, 2016: STI treatment and syndromic 
management in Hillbrow 

• Johnson et al., 2007: relative efficiency of distributing a 
limited amount of HIV vaccine  

• Brookmeyer et al., 2014: Effect of different interventions in 
MSM 

o Assumed MSM only had contact with other men 
o Simulated sexual network but then assumed that it 

remained constant over 5-year period 

• McGillen et al., 2016: Optimal way to allocated resources in 
SA 

o Different allocations across provinces, across 
interventions (early ART, behavior change 

communication, PrEP, VMMC), and across 
populations 

o Optimal resource allocation: 

▪ Columns represent provinces in order of 
increasing PLHIV 

▪ Purple: remain constant 

• Limitations 
o Most models assume sex workers have sex only with 

clients 
▪ Don’t allow for contact with short-term or 

marital partners 
o Most models don’t allow for heterogeneity in types of 

sex work (formal vs. informal, brothel vs. street-
based) 

o Few reliable populations size estimates for either 
MSM or FSW 

o Strong focus on biomedical interventions with little 
attention to modeling structural interventions 

▪ E.g. Criminalization of SW 
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QUESTIONS: 

Q. For HTC for FSW, is this entry into treatment or entry into prevention? 
A. The goal was to model both effects. The only limitation was that we were considering women enrolling in HTC program and 

assuming them to be HIV-. 
 
Q. PrEP: it’s a very tricky thing to look at. Reality on the ground is that PreP use is low. Low use and high drop-out rates. 

A. Models so far have been very optimistic, while programs on the ground have seen much lower levels of use. In the future, we 
need to be more conservative of PrEP use. 
 
Q. Have you rerun models to take into account more conservative uptake? 

A. Yes, this has been done for Thembisa model. It hasn’t changed the cost-effectiveness but important to be aware that this 
intervention will not have a large population-level impact if uptake remains low.  
 
Q. There is a failure to communicate uncertainty around estimates and sensitivity around main inputs. It is important to ensure that as we’re 
discussing models and their effect on programs to discuss how we communicate uncertainty. There exists a desire to grab at/focus in on a 
number without considering confidence intervals around these estimates. 

A. Definitely: all in agreement on this.  
 
Q. Also important to better define what the population size estimate aims to capture. Who is the target of interventions? Who can we really 
reach? 

A. There needs to be better understanding of risk across KPs, but also across other groups. 
 
Q. What do you think about how to account for differences in condom use by partner type? 

A. This is an important point. There is need to think about differences in HIV acquisition for KPs (high-risk FSW may have acquired 
HIV prior to becoming sex workers) 
 
Q. Do we need to further define what the behavior change interventions are?  

A. Yes definitely. And need to think about various ways in which behavior change interventions may play out. 
 
Q. It seems there has been very little mention or no mention of Transgender women in these models. 

A. This is true and we will need to think about this for future modeling work. 
 
Q. How does considering longer time horizons impact the results of these models? 

A. This is a good question. Shorter time horizons may underestimate the impact of KP-focused interventions because of the impact 
on secondary transmissions. 
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Stakeholder Panel: Model uses and data needs in policy, 
programming, and implementation 

Panel: Brian Kanyemba, Nonhlanhla Mkhize, Katlego Joseph Rasebitse  

Moderated by: Keith Sabin 

Opening 

• We rarely have affected communities in the room during technical discussions 
o This is why we have great variety of representatives in the audience 

• We are going to begin this discussion by hearing from activists for the most affected key population groups 
o We want this to be an open discussion from all stakeholders in the room  

 
Panel Perspectives 
 
Katlego Joseph Rasebitse 

o Models are very focused on urban, street-based, black female sex workers, but we need to consider others too 
o Importance of thinking about age-differences and thinking about official definition of sex work in South Africa, especially women 

under 18 
o Importance of thinking about geographic differences 
o Very little work around/inclusion of male sex workers 
o Sampling concerns of capturing KPs 

▪ Changing names and need to ensure deduplication 
▪ Issues with incentives 

o Once study is completed, very little information is being fed back to the community 
 

Brian Kanyemba 
o “What the heck is modeling?” 

▪ We don’t all understand properly. How will it work in different places? Urban? Rural? 
▪ Need to also think about implementation challenges. If PrEP is effective and cost-effective  
▪ No South African government people in the room 
▪ Let us understand as a community how we can be more critical of what models are telling us and that the results are 

presented in a user-friendly way 
o Population size estimates 

▪ Estimates are like a yo-yo 
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▪ What relevance do the size estimates have on community-based programming? 
 

Nonhlanhla Mkhize 
o “I’m a bit lost in the conversation.” 

▪ So far, community members have mostly been involved in conversations about human rights, moving to 
conversations with HIV, and now to talking about stigma, discrimination 

• Need to also think about how perhaps in terms of improving health outcomes may put some at risk of hate 
crimes (especially in working with non-Metro communities) 

▪ How do we as partners work together to contribute to the conversation to improve estimates? 

• How does someone like me get the information needed to share with my implementing organization? 
o If the information does not reach us, we will continue to base our programs on how we understand 

what is going on on the ground rather than what is being found in the models 
o Perhaps we need to look at again, what data are we looking for? 

▪ In terms of targets, we need to think about who actually is high-risk? This will improve our interventions. 
o Even within the marginalized groups, there are individuals that are being left out  

▪ Including Indian, White, and Colored FSW in KZN 
▪ How do we reach them better? 

Responses 

• So far, we have mostly developed these models to answer questions put forward by donors 
o Has anyone shared modeling results to the community? 
o How can we make the community understand the results of modeling? Do they need to understand models? Or do they just 

need to understand the interventions themselves? 

• As researchers, we have an obligation to ensure that individuals have a basic level of understanding of the results of our work 

• With any academic or scientific exercise, we have a peer-review process from fellow academics 
o We should consider having a second peer- review (community-review) of the results 
o Beyond just sharing the results, we should have community peers review the results 

• For every question a donor has, the community may have 10 
o A good way to maybe turn this around is to have the community pose questions 

• Two big funding opportunities: PEPFAR COP, and Global Fund Development 
o South Africa had a “People’s COP” 

▪ Why don’t we have an additional section within the People’s COP for key populations? 
▪ Hundreds of millions of dollars get reprogrammed based on input from the People’s COP 
▪ Adding specific questions, specific needs  

• Challenge: Members of the community/civil society/others don’t have access to Journals (no Open Access) 
o There should be a call to have papers funded by the government or donor 
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▪ This is already true for NIH and CDC 
▪ But not for USAID and PEPFAR 
▪ And all the unpublished data is not accessible 

• Difference between survey participants community and larger sector community 
o How do we make results more accessible to larger community? 
o There are costs associated with community dialogue and engagement 

▪ Can we think about how much this would cost to ensure it really happens? 

• Information should be packaged in a way that community members can use it 
o What do results mean for members of the community? In real terms? 
o SANAC would like to engage with ensuring this happens 

 
 

Assessing and interpreting population attributable fraction and 
prevention fractions: history, methods, and relevance to KP epidemic 
appraisals 

Sharmistha Mishra & Romain Silhol 

 
• Epidemic appraisal 

o “Know your epidemic” 
▪ Epidemic appraisals lead us to characterize the HIV epidemic 

• Translate into HIV response/prevention policies 

• And then translate into local programs into how to prioritize 
o Two common approaches to epidemic appraisals 

▪ Epidemic classification (numerical proxy): generalized, concentrated 
▪ Modes of transmission (MOT) models 

o Measures of acquisition: underestimate the role of vulnerabilities faced by key populations in sustained HIV transmission 

• “Contribution” of KP risks →overall HIV epidemic 
o To what extent do ongoing vulnerabilities/risks faced by KPs →sustain HIV spread in the city/state/region? 
o Epidemic drives (the “causal pathway”) 

▪ Factors that are necessary and sufficient to contributing to epidemic control 

• Transmission population attributable fraction (tPAFt) 
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o An approach that translates a risk factor into dynamics of HIV transmission=% of cumulative HIV infections in a population 
that stem directly or indirectly from a given-risk factor 

▪ Simulate and project the causal pathway 

• Chain of HIV transmission 
o Over longer time horizon, we see that 

direct and indirect transmission events 
as a result of commercial sex work is 
increasing 

• tPAFt definition (population level) 
o Difference between cumulative 

number of new infections (direct or 
indirect contribution of condomless sex 
work) comparing the situation of no 
risk to the situation of risk 

• Advantage of tPAF 
o Not only capture direct transmissions, 

but captures subsequent secondary 
transmissions and increases over time 

• Annual tPAF KP PAF estimates from 
dynamic transmission models in SSA 

o Important to note that PAF SW might 
correspond to different counterfactuals 
 

▪ Comparisons among studies may not be 
very accurate 

• tPAFt=1 is calculated over 1 year while tPAft>1 calculated over >1 years 

o Annual tPAFt=1 for sex work in SSA have been decreasing over the last 20 years 

o tPAft>1 for sex work have also been decreasing over the last 20 years 
o Even fewer modelling studies/tPAF estimates for MSM 

▪ tPAF of MSM seems to increase over time, but limited number of studies 

• tPAFt can sum to more than 100% 
o When calculated for different population groups, because different factors might intervene on the same chains of 

transmission 
o tPAFt can be calculated for any type of factor (e.g. structural determinants) 
o In the case of HIV, tPAFt also reflect the impact of unmet treatment needs among the population 

• Prevention fraction (PF) 
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o Measures the proportion of new HIV infections that were prevented by the use of interventions, or by a specific change in 
intervention levels  
 
 
 
 

o Should calculate both tPAFt of KP and PF of past interventions so that the true importance of KP is better measured 
▪ KP might not contribute much in some settings because interventions have been successful 

• In this case, critical to maintain them otherwise resurgence in epidemics 

• Interpreting tPAF 
o Both estimates should always come together, otherwise we might eclipse the potential of future contribution of KP 
o Importance of understanding what is the counterfactual? What is the time-horizon? 

QUESTIONS: 

Q. When tPAFt decreases, the importance of risk factor decreases over time? On an earlier slide, tPAFt of condomless sex work is declining. 

Does this mean there are diminishing marginal returns on this? What about PF for this same period? 

A. Could be because of success in programming. There were increases in condom use and therefore reductions in transmission 

 

Southern Africa models Session I: I. LINKAGES model 

Presented by: Peter Vickerman 

• The tPAF is a measure of the maximum prevention benefits of 
targeting specific risk behaviors 

• Within this analysis, we consider different types of sexual 
partnerships 

• Model type and structure 
o Dynamic, deterministic HIV transmission model of 15-

49-year-old adults in South Africa 
o Stratifies by gender, population, and age AND health-

state 

o Only considers sexual transmission of HIV 
(vaginal/anal, by partner types, per act HIV 
acquisition risk) 

• Individuals can move between groups 
o Starting/exiting sex work 
o Starting to buy/stopping buying sex work 
o Aging 

• Interventions considered: ART, condom use, male 
circumcision, PrEP 

• Key data sources 

PF
intervention

 = 1 - 
# 𝑛𝑒𝑤 𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑛𝑠 (𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛)

# 𝑛𝑒𝑤 𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑛𝑠 (𝑛𝑜 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛)
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o General population: South Africa HSRC national 
surveys; Ekurhuleni of adult men and women 

o FSW: IBBS SAHMS, 2014/2015 Port Elizabeth, 2015 
Ekurhuleni 

o Clients of FSW: 2017/2018 survey in Port Elizabeth 
o MSM: 2015 Sibanye Project 
o Any published source 
o ART estimates (UNAIDS) 
o UN population division on demographics, other 

parameters 

• Population size of key populations (based on a range of 
surveys and estimates, with large variation) 

o MSM: 0.65-7.3 of adult men 
o FSW: 0.69-0.96 
o Clients of FSW: calculations range from 5-34% 

• Model parameters 
o Produce a range for each parameter based on the 

data able to find 

• Increases in condom use  
o Assumed higher level of condom use in commercial 

sex, but assumed biased 
o Assumed lower levels of condom use in main 

partnerships, but higher levels in casual partnerships 
o For MSM, assumed similar levels of condom use 

across partnerships 
o For low-risk, assumed low levels of condom use 

• Model calibration: uncertainty propagated through Bayesian 
framework 

• Model outputs 
o How does it compare with calibration data, impact of 

existing interventions? 
o Look at 10 year PAF 
o Also looked at uncertainty analysis 

• HIV prevalence projections 
o FSW projections consistent with data 
o Client prevalence a few times higher than other males 

(didn’t try to perfectly calibrate to data given that 
there is only one estimate) 

o MSM: higher prevalence in older MSM, but may be 
decreasing due to increasing condom use 

o Total population: consistent with data; HIV 
prevalence is slowly decreasing but not as much as 
other groups as higher level of survival 

• PAF results over 10 years 
o Early in epidemic: sex between men possible had 

large contribution 
▪ Need to be cautious because very little data 

among MSM 
o Now: sexual behaviors of low risk groups are 

important and non-commercial partnerships of 
clients could be important 

• Why are non-commercial partnerships of clients important? 
o Clients make up a large percentage of total 

population  
o Clients make up a larger percentage of total infections  

• Uncertainty of key parameters (HIV prevalence and size 
estimates) necessitates better data for clients  

• Discussion and limitations 
o Little data available on MSM from the start of the 

epidemic 
o Unprotected sex between clients and non-

commercial partners may be key contributor now 
o But considerable uncertainty in the models 
o Other limitations: did not explicitly include TGW; did 

not include PWID; simplistic model of HIV natural 
history 

QUESTIONS: 

Q. How is condom use mechanistically interpreted? 
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A. Assume within the force of infection, we don’t vary by consistent and non-consistent users 
Q. Where are clients acquiring HIV from? 

A. From FSW through CSW and casual sex, or through low-risk women, but haven’t yet quantified this. 
Q. Scared of what this model will mean for SA –also not about funding 
Q. Model takes into account uncertainty in the data? 

A. Yes. Uncertainty in the data is taken into account by defining plausible ranges for each parameter (e.g. client population size), and 
by reflecting uncertainty in empirical surveys outcomes (e.g. HIV prevalence among FSW in 2015) 

 

II. OPTIMA Model 

Presented by: Robyn Stuart 

• Why use Optima HIV? 
o These slides are tailored to why donors might want to 

use these models 
▪ Would be interested in hearing from others in 

the room about how other stakeholders may 
be able to use the models 

o Like most models, Optima HIV is a tool for answering 
questions 

▪ What’s the state of the epidemic now? How 
does this fit with historical trends? 

▪ I know what my budget will be next year – 
what interventions should I prioritize with 
those resources? 

▪ I want to know what geographical areas to 
prioritize 

▪ I’m not sure yet of my budget net year – how 
can I plan around this uncertainty? 

▪ We’re expected a budget cut: can we show 
the impact of this in order to advocate for 
more? 

▪ How much money would we need to reach 
our National Strategic Plan (NSP)? Can we 

reduce this amount by making smarter 
investments? 

• What is Optima HIV? 
o Model structure 

▪ Dynamic, compartmental, population-based 
model 

▪ The population is divided in a flexible way → 
by age, sex, risk behavior, location and 
health-states 

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

o HIV transmission 
▪ Tracks viral transmissions between 

populations (i.e. partnerships) 

• Partnerships: sexual (Regular, casual, 
commercial) and injecting) 

o Data inputs: PSE, STI, TB prevalence, testing rates, 
Linkages to care and LTFU, sex acts and condom use, 
injecting and needle sharing, birth rates, breastfeed, 
coverage of interventions 

▪ Data sources identified in partnership with 
country teams 
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o Model outputs: epidemiological  
▪ Historical estimates of epi trends 
▪ Projections of future trends under different 

assumptions about future funding/coverage 
▪ Timelines are flexible 

o Model outputs: programmatic 
▪ Estimates of optimal allocations 
▪ Estimates of program coverage targets 
▪ Estimates of progress towards 90-90-90 

o Model access and application  
▪ User interface via hiv.optimamodel.com 

(open access) 
▪ Code at github.com/optimamodel/optima 

(public) 
▪ Used 40+ countries 

• Work in South Africa 
o Created 3 different models 

▪ Johannesburg model (Optima HIV) 
▪ National model (Optima HIV) 
▪ Cascade model (custom-made) 

o In all models: 
▪ MSM have male partners and also female 

partners 
▪ FSW and clients can transition to/from gen 

pop groups 
▪ Other groups can have commercial acts, FSW 

& clients can have regular/casual partners 
▪ Large heterogeneities in testing, linkage, 

retention, treatment uptake 
o Johannesburg model: created to investigate the cost 

and impact of achieving fast-track goals in 
Johannesburg 

▪ 26 populations (male/females 15-60 in 5 year 
bands, 0-2, 3-14, 60+, and KP groups) 

▪ Model predicts if current programme 
coverage maintained to 2020 (maintain 
proportion of people who are receiving 
treatment) 

▪ Model also predicts for comparisons of if 90s 
are reached by 2020 

o South Africa national model: preliminary model 
▪ 25-population national SA model following 

Thembisa’s structure where possible 
▪ Created to investigate tie-ins between two 

models 

• What drives different estimates from 
different models 

o Cascade model: ongoing study 
▪ Custom model created by Andrew Shattock to 

investigate potential for improvements in the 
HIV care cascade 

▪ PLHIV in South Africa disaggregated by sex, 
age, and rural/urban 

▪ 33 interventions 
▪ Changing guidelines/interventions makes it a 

complicated process 
▪ Modeled the optimal mix of modalities across 

the HIV care cascade 

• Collaborations with HE2RO 
o Attempts to work with and knowledge-share on 

models that are the gold-standard in South Africa in 
terms of informing programming 

QUESTIONS: 

Q. You said the code is widely available. Are the parameters similarly available? 
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A. Depends on the data share agreements we’re able to work out with countries.  

 

III. Modelling sex workers and men who have sex with men in South 
Africa: The Thembisa and microCOSM models 

Presented by: Leigh Johnson 

• Thembisa used for estimation and quantifying impact of 
biomedical interventions 

• MicroCOSM used to help understand social and structural 
determinants of HIV transmission 

• Both models… 
o  stratify population by age and sex, also race, education, 

urban/rural 
o stratify sexually active population into high and low risk 

groups; marital status 
o consider short-term non-marital relationships, long-term 

martial relationships and contacts between sex workers 
and clients 

o make similar assumptions about frequencies of sex per 
relationship type and levels of condom use in different 
relationship types 

 

• Modelling interventions 
o Both models simulate interventions already in SA 

▪ Changes in condom use 
▪ HIV testing and counseling 
▪ PMTCT 
▪ Male circumcision 
▪ PrEP for MSM and FSWs 

o Effects of introducing syndromic management for 
STIs are simulated in microCOSM but not in 
Thembisa 

o MicroCOSM can also simulate potential effects of 
an HIV vaccine and cash transfer interventions 
 
 

• Population Size estimates - FSW 
o Both models assume number of FSW enough to meet male demand for commercial sex and fixed rate of client contact 
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o Rates of male contact set such that resulting PSE results align with published estimates 
o MicroCOSM PSE: 94,000 
o Thembisa PSE: 91,000 
o All in all, not reliable PSE estimates for FSW 

• Population size estimates - MSM 
o Both models assume 5% of men EVER engage in sex with other men; models yield estimate of 2.7% and 2% 
o Estimates from cap-recap are 1.4-2.5% in 4 SA cities 

• HIV prevalence data: FSWs 
o Both models calibrated to same HIV prevalence data 
o None of these surveys nationally representative; random effect models specify likelihood function 

• MSM HIV prevalence data 
o Both calibrated data from RDS sampling in SA MSM 
o No survey is national representative, random effects models used  

• Behavioral data: FSWs 
o FSW survey data used to set assumptions 

▪ Average time spent active as a sex worker: 2 years in microCOSM, 3 years in Thembisa 
▪ Age distribution of FSWs 
▪ Condom use 

• Behavioral data MSM 
o Micro calibrated to RDS data: 

▪ % who had sex with women in last 6 months 
▪ % who ever had sex with women 
▪ % who married/cohabiting 
▪ % more than 1 male partner in last 6 months 
▪ % with current regular partner 

• HIV transmission probabilities 
o Transmission probabilities differ by age, sex, male circumcision status, HIV disease stage of infected partner, relationship 

type 
o MicroCOSM – also depends on other STIS 

 

• Examples of model outputs 
o MSM HIV indicators 
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▪ HIV prevalence 2015: 34.6% age 
adjusted; 26.1% unadjusted 

o % reduction in new HIV infections in FSW 
and clients – some listed interventions 
don’t show a huge impact.  

• Limitations 
o Both models assume sex workers have sex 

only with clients, doesn’t allow contact 
with marital partners or short-term 
partners 

o Neither allows for heterogeneity in types 
of sex work 

Q: anal sex included? No 
Q: specific definition of sex workers, does it 
include transactional sex? No, does not include TS 
as only defines as women who engage in sex for 
money 
Q: MicroCOSM, how divvy up MSM for the 4 different 
scenarios 

 

 

IV. NIH Siyaphambili Project Model 

Presented by: Sharmistha Mishra 

• Phase I goal: epidemic appraisal 
o Geo scope: southern Africa 
o Type: deterministic transmission 
o Time-horizon: short term and long term 
o Data sources: surveys 

• Phase II goal potential intervention impact 
o Geo scope: city/region specific (Durban, etc) 
o Deterministic transmission 
o Time horizon – short-term and long-term 

o Surveys, programme data 

• Demographic structure – who is simulated? 
o SW – engaged in sex work 
o MP multiple partnerships 

o Former SW and MP (engaged in a period of higher 
vulnerability) 

o Trying into incorporate idea of turnover 
o Two age groups: 14-24; >25-49 

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0
%

1
0

%

2
0

%

3
0

%

4
0

%

5
0

%

6
0

%

7
0

%

8
0

%

9
0

%

1
0

0
%

P
rE

P
 u

p
ta

ke
 p

er
 a

n
n

u
m

PrEP effectiveness

40%-50%

30%-40%

20%-30%

10%-20%

0%-10%

-10%-0%

Model output example: Effect of uptake and efficacy of 

PrEP on % reduction in sex worker HIV incidence 



25  

o Some individuals cross levels of heterogeneity (MSM and 
MSMW) 

o Structured to allow flexibility to allow model to compare 
when things matter and when they don’t 

o Partnership types 
▪ Main partnerships 
▪ Casual partnerships 
▪ Formal sex work (occasional clients) 

• Regular/repeat clients 

• Transactional sex proportion: high number of men reported 
engaging in TS (paying) 
o FSW: .7-3% of females PSE 
▪ Duration of being in sex work – approx. between 5-10 

years 
o Clients (indirect estimates): 14%-32% of males 
▪ Duration of paying for sex workers, between 10-20 

years CI 

• HIV prevalence ratio is higher in later years when looking at 
Age-standardize HIV prevalence ratio (comparing FSW vs non 
FSW females) 

▪ Replace populations: what was allowed in model 
o Population growth takes care of these 

▪ Calibration – what does the model try to reproduce? 
o Trends in condom use by partnership type 
o SW population size within observed range 
o HIV prevalence and prevalence ratios by subgroup 
o ART coverage and viral load suppression 

▪ FSW HIV prevalence 
o Finding stable prevalence over time 

▪ HIV cascade by population: finding a “leaky” cascade 
throughout for FSW compared to rest of population 
▪ What are the cumulative infections that come from 

unsuppressed VL among FSW PLHIV? 

o Measured for FSW and clients; and the wider population 
▪ Heterogeneity on who is left behind? The idea of looking at 

tPAF and also who is left behind in our current efforts. If we 
kept status quo in ESwatini and if there is heterogeneity in the 
10-10-10, we are underestimating the impact of our 
interventions toward 90 90 90 

▪ Outputs and Use 
o Epidemic appraisal 
o Programmatic questions: transmission impact with a 

focus on KP and young KP interventions, considering 
those at disproportionate risk behind 

o Methods 
▪ Compare influence of reducing/heterogeneity on 

tPAF and PF, incorporating KP program data (Esp 
where data are limited
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Simpact: A simulator for individual-based models in HIV 
epidemiology 

Wim Delva & Marijn Hazelbag 

▪ Simpact 
o A modeling platform in C++, R and Python interfaces 
o To develop run and analyze individual based models 
o Of HIV transmission, prevention and treatment 

▪ Compared to other individual based models, Simpact… 
o Jumps from event to event, no fixed time step 
o No asymmetric relationship formation algorithm 
o Focus on conceptual hypothesis testing/generation 
o Formulate, run and analyze IBMs (individual based 

models) with R 
▪ Key events that can happen to individuals in Simpact (include 

event figure?) 
o Ex: mortality, relationship formation, relationship 

dissolution, diagnosis, monitoring, treatment 
▪ Heterogeneity in sexual activity 

o You can choose parameters to incorporate how many 
relationships were formed in the last year 

o Can say, if man or a woman, can have sex with men, 
or women – can be put on a spectrum based on your 
degree of desire to form relationships with men, or 
women, or both 
 

Applications of Simpact 

• More connected networks can influence low-to-high viral 
load differently than sparsely connected networks. Sexual 
network connectivity can shift community viral load 

▪ Modeling early access to ART 
o What will happen to ART coverage and incidence if 

ESwatini hadn’t moved to better access to ART? 

 
 
 
 
 
 
 
 
 
 

Blue = Status Quo   Red = Early Access to ART for All 
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▪ Benchmarking other modelling 
frameworks 
o Transmission network – we 

can simulate how the viral 
evolves through the 
transmission network 

o Simulate sequence data 
and feed into phylogenetic 
tree program: branching 
points show transmission 
events, and this should 
represent the epidemic 

 
▪ Improving understanding of 

importance of age-mixing in 
sustaining the HIV epidemic 
o Most analyses focus on 

associations between age-
disparity and HIV status for 
the short-term trend of the 
individual 

o This simulation focused on 
effects of age mixing 
patterns on long-term, population trends in HIV prevalence/incidence 

▪ Features of age mixing patterns 
o Average age different between partners 
o SD of age difference 
o Between-individual SD 
o Within-individual SD 

Q. When blood is drawn, viral load is used as standard of care. Models here using CD4, but SOC on the ground is using VL?  
▪ A. From audience discussion: treatment and viral suppression factors into transmission. But CD4 is still used as a disease progression 

marker. We know that anyone who comes into clinic and start treatment but thinking about who does actually come to the clinic. 
Though not used for clinical decision making, still need to model that process of who is accessing treatment 
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The AIDS Epidemic model: a brief overview 

Presented by: Amala Reddy 

▪ AEM approach 
o Behavioral process model 

▪ Simulate transmission dynamics in concentrated epidemics 
▪ Routes include 

• Vaginal sex, anal sex, and needle sharing 
o Software distributed as a Java package, with in Excel, shared with people attending AEM training workshops 

▪ Slide of countries where AEM applied? Applied at national and subnational level 
▪ 2008 estimate of populations at risk of HIV infection, Asia (visual) 

o 75 million men who pay for sex (2-
20%) of adult men 

o 10 million men who inject drugs 
o 10 million MSM 
o 10 million FSW 
o 50 million women married to men 

who pay for sex 
▪ Model description (visual on structure?) 

o Movement allows for turnover in 
groups 

o Different internal model structures 
for men and women  

▪ Compartmentalize FSW based 
on country-specific context 
(Ex. Bangladesh, street-based 
vs brothel based FSW) 

▪ Calculating new infections 
o = size of risk group 

▪ Need size of each group (FSW, client, MSM, PWID, general male, etc.) 
o X frequency of contacts 

▪ Sex act frequency 
▪ Injecting frequency 

o X HIV prevalence of partners 

Groups included in the AEM model 



29  

o X Fraction unprotected 
o X Transmission probability 
o X Adjustments for STI and circumcision 

▪ Determining key inputs needed 
o Biological data trends 

▪ HIV prevalence, STI prevalence, circumcision 
o AEM process: strongly collaborative in-country process engages collaborators and key stakeholders 
o Key stakeholders 

▪ Adjusting epidemic parameters dynamically changes display 
▪ 3 AEM workbooks implemented in Excel 

o AEM baseline: contains inputs and results of a projection 
▪ Encourage validation before policy applications 

 

The Use of Spectrum/EPP Software for National HIV estimates 

Presented by: Keith Sabin 

• Global scope of national estimates 
o 170 countries develop national estimates using spectrum 

software 
o However, key populations data are limited 

• Choose best model for best available data 
o Estimates and projections package (EPP) 

▪ EPP classic 
▪ R-spline 
▪ R-trend 

o AIDS Epidemic Model 
o Program data: CSAVR and ECDC model 

• Configuration 
o Describe the structure of the epidemic (the sub-

populations); only select populations for which data exist 
o Describe the total population into sub-populations 

o For key populations: define percent male, turnover, and 
the receiving population 

o Enter HIV prevalence data from surveillance 
o Enter for each sub population separately and sample size 
o Software finds best curve fit to the surveillance data and 

uncertainty of that fit 
o Calibrated up or down based on survey data 

• Incidence fitting tool 
o Goal to find the incidence curve that provides the best 

match of Spectrum output to program estimates of 
▪ AIDS mortality 
▪ New HIV diagnosis 
▪ Estimated number living with HIV 

o Information needed 
▪ Number of people living with HIV 
▪ Number of new cases of HIV reported 



  

 

 

 
 
 
 
 
 
 
 

A Synthesis of HIV transmission models 

Presented by: Jack Stone and Romain Silhol 

Presentation I: Contribution of KP-risks to overall HIV Epidemic 

• When looking at tPAF, we’re really looking at the chain of HIV transmission 
o % of cumulative HIV infections in a population that stem from a given risk factor somewhere in chain of transmission 
o To compare results of different models, need to consider condom use, etc, and other inputs in each model and how they differ 

• In many models, had different partnership types 
o When simulating the “What ifs” of no transmission vs transmission over time, we can block transmissions in partnership types 

Presentation II: A synthesis of HIV transmission models 

•  Differences in how models stratified groups of males and females (by partnership types, for example) 

• Some models have different degrees of sex work engagement 

• Every model included condom use, HIV treatment, and male circumcision 
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“Things modelers struggle with (6 questions)” (included presentation questions and audience answers) 
 

Any good data on older MSM from programs? How should we 
base our assumptions for MSM by age in the model? Is there 
enough available data to model PWID and TG? 
 

▪ A: Harder to sample older folks when not captured in venues and 
services due to less engagement 

▪ A: we also have sampling bias toward older FSW since not in 
established place (i.e., at home or on the street), also harder to 
engage, non-responsive 

• We believe there are much more younger FSW that our PSEs show 
▪ We do have data on age of entering sex work and number of clients 

seen per day/week/month 
 

Should we model transactional sex in SA even if we don’t see 
enough data on it? Do we know their client characteristics? Is 
transactional sex a precursor of commercial sex? 
 

▪ Transactional Sex (TS): we want to show more of the heterogeneity 

•  where sex work is really on a continuum, ranging from human 
trafficking (not included), to commercial sex work, to township 
programs where those engage in sex work but don’t identify as CSW 
due to norms 

▪ Although some teams been conservative in defining sex work to allow 
for boundaries in order to move forward and make the case for 
targeted programming 

• That plus paying for sex broadens out the epidemic 
 

Is there programme data that could help better understand 
FSW/clients population sizes and turnover? What new data can 
we expect over next few years, and is it accessible? 
 
 

▪ A: RDS study where sampled FSW bring in clients, some data there 
▪ Different modelers are using different definitions of clients it seems 

• Should have better understanding of clients of FSW in models 

• Due to both lack of data and lack of definition consensus 
 

What do people want to see from our models? 
 

▪ We are doing risks assessments with FSWs and would like to see that 
reflected more in models 

▪ Also see an absence of structural drivers in models 

• Ex. child support grant effect 
o See a decline in TS when given the grant 
o How we can see how this makes a difference 
 

 
 
 



  

     Other discussion points 
o How can we enumerate data? 

▪ Still need better PSE 
▪ Need better demographic info of populations 
▪ Better epidemiology of populations (Prevalence, etc) 
▪ Need info on risks in populations and who they’re engaging this? 
▪ Need more program access and service engagement data 
▪ All these together determine onward transmission 

o Going over current data from surveys 
▪ Our survey protocols haven’t been looked at with a modeling lens 

• Good for us to get modeler input in survey protocols 
o What about the other innovative interventions and what that scenario turns out in modeling? 

▪ Injectable PrEP 
▪ Contraception 

o Comparing different incidences in different countries should be a starting point on discussions on heterogeneity of risks 
▪ Start discussionon including spatial aspects and variation in modeling 

 
 

Discussion: How can and should different models be used? 

Moderated by: Keith Sabin 

• We all still need a lot of clarity on what models can do and to make this accessible to everyone in the room 

• What are the specific questions we really want answered by modelers? 
o When we ask of structural issues, what specific issues? 
o If we can get more client data, can we model the impact them on the epidemic and effect of violence prevention work 

with clients for FSW?  
▪ Affects mental health outcomes and condom user 
▪ What mental health outcomes are included in models and can we model the role of this in the epidemic? 

• But how many surveys have mental health components? And IRB issues with this? 

• Want table of what inputs go into each model and what can we get out of each model – make this accessible to 
programs and stakeholders 

• For AGYW, maybe we should make a binary looking at TS and SW in South Africa 

• How modelers can help with justifying interventions on policy level 

• Decriminalization – pushed in SA government but failed 
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▪ We want to see modeling results on the impact of decriminalization to use as policy/advocacy justification 
o We see policies banning needle exchange programs – if we can model the impact of these, can also address this and 

push for these interventions 

• We don’t see the effect of the concentrated epidemic in a generalized epidemic setting 
o We want to see modeling on this – the concentrated epidemic here and be able to translate that for government 

stakeholders 

• We know that for some populations we haven’t achieved 90 90 90 
o If can model a pathway that show geographic priorities and KP contribution 

▪  Show the consequence of leaving certain populations behind (KP) 
▪ AND show consequence of focusing on specific geographic areas and leaving behind others, allowing for 

transmission to circle back around in previously addressed areas 
▪ Modeling results on the consequences of these decisions can help with country planning 

o We see that KPs and geography frameworks will be abandoned in the focus of 90 90 90 

• Justifications for including TB  
o TB a major cause of death for PLHIV 

▪ Can affect access to services 
▪ Can increase likelihood of accessing services 
▪ Consider leaving the population through death in PLHIV numbers 

o New political awareness and momentum around HIV 
▪ We can justify putting resources in TB for the HIV epidemic via modeling the impact 
▪ Modeler: Optima does include HIV 

• There are a group of TB-specific models, can think about making an integrated TB and HIV model 

• Use of models in costing and resource prioritization 
o But how do you account for the non-epi factors or “wild card” based on politics in models since models have so much 

weight in policy that other data doesn’t have 
▪ Optima: we can include constraints (e.g., reducing funding) 
▪ Spectrum: has an TB component for HIV-TB coinfection, but nothing specific to KP 

• We can look at SW and clients along a spectrum, but who determines these boundaries? How to get to consensus and how to 
model that? 

• Structural interventions translating into behavior by modelers 
o Needs to be informed by consensus or parallel studies through impact of structural interventions on behavior 

• Do we want to see the impact of internalized homophobia? 

• When we look at impact of interventions on condom use, for example, we really are looking all of the factors that went into 
condom use and into the moment of transmission 

o Can think about expanding the causal pathway with this 

• We want ANY transgender model 
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o IBBS coming out next year, and we need to know in terms of trans folks engaging care, health outcomes, the role of Prep, 
gender affirming hormones, getting on ART 

▪ So, how can transmission models address these? 

• A: tPAF and PF, we want to know how all of these things we do (STI treatment, adherence, all these 
interventions, which ones are more important than others in terms of reaching the health outcomes we 
want? 

• Wanting to model the impact of these  
o Really about designing out interventions – how do we allocate and design our programs for maximum effectiveness? 

• How do we differentiate the info we get from IBBS vs modeling? 
o 20% of those enrolling in MSM studies are TG 

▪ Asking gender identity is a first step, because identities of gender are more determinant in mental health 
outcomes and HIV risk adverse outcomes, hormone use, etc 

▪ TG women fundamentally different from MSM in stigma, mental health, HIV outcomes seen in Cote d’Ivoire, and 
South Africa in CPT and PE 

• If we want to answer questions at a lower geographic sublevel, what are the needs? 
o We want to consider different SES, through spatial data 
o We still have issues of the longevity of the data we have 
o We have different goals when looking at national picture vs city-level data 
o We use specific data to generalize to whole countries, so the model will be worse in areas with no data 

 

Discussion: Improving KP-Parameters for models in South Africa 

Presented and moderated by: Patrick Nadol 

Slides: on program data being collecting in SA 

• We want to do BBSS by population (FSW, MSM, TG, prisoners) 

• When we do the COP, we just pull these things out 

• Would be helpful for program folks and models on what data are coming out 

• KP Surveys 
o Sampling: location or referral (RDS) based; requires post-hoc weighting/software; cross-sectional; current KP 
o Key measures: demographics, key risk behaviors, service uptake, prevalence, incidence, PSE, evolved to monitor 90 90 

90, influenced by The BLUE-BOOK 
o Key limitations: limited sites; limited sensitivity to assess changing risk, per act risk, co-infections (e.g. TB, hepatitis, STIs), 

sub-optimal release/use of data, limited power for sub-pop analyses 
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o Pipeline:  
▪ PSEs: empirically-based (capture-recapture, multiplier, SS) 
▪ PWID (2017): report developed and released 
▪ FSW (2018): preliminary findings by mid Dec 
▪ MSM (2015-17, 2019): 2019 protocol under review (implementation Q2 2019) 
▪ TG (2018): survey underway; results early-mid 2019 
▪ Correctional facilities (2019): implementation with results ~Q4 2019 

• When we think at model parameters, we want to see the protocols in “blue book” (IBBS?) reflected in data (?) 

• Most are cross sectional surveys, can’t assess changing risk through KP lifetime – can we capture this via other questions? 
o USAID SA: we are aiming to collect longitudinal data 
o A lot of other data sources from GF, etc that we can tap into 

• Methadone programs –  
o TB HIV Care via GF has methadone programs, this and other data on methadone programs can be looked into 

 
Modeling structural determinants and mental health, etc, but these survey modules which include more important questions are 
challenging to get through 

▪ Always the challenge of longer surveys, participants getting tired, and data quality 
▪ Aggregated data has only so much utility – think about how to form partnerships to better facilitate answering 

questions with data via both survey and program data at individual-level to inform models and our 
understanding of epidemics 

We as implementers don’t understand the full range of data available 

▪ But programs have violence data, STI, TB, client perception of services 
▪ These are data that can be useful to modelers 

 

• We want results available to modelers and understandable to everyone 
o But not all program data follow same standard 
o We want standardized questions, but the reality is that this will never happen because our questions and our interests 

will always be different 
o What we do want is agreement on what we want modelers to include based on the multitude of studies are taking pace 

and ensure that data is available to them 

• The link between survey data and program data with some shared questions and data – difficult to track these together and 
need a mechanism to bring that data together and inform modeling 

o Instead of traditional process of protocol to IRB and research first and translate to programs, etc, instead first get 
program data/outcomes and use that to inform survey development 
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• Want to also include co-infections in surveys and want a strong understanding of that and use it to advocate to get more funds 

• Suboptimal use and release of data (takes too long to get out) 

• Program data 
o Sampling: essentially convenience; wherever programs are; reported as per program requirement intervals e.g. monthly, 

quarterly, cross-sectional 
o Key measures: crude service uptake, aggregated, some crude demographics (age, sex) 
o Key limitations: not longitudinal nor individual; may be subject to double-counting 

• We want our data to be challenged by stakeholders, etc so that we can improve them 

• Modelers: we want more precise data on risk factors to both direct and indirect HIV transmission to refine mechanistic 
transmission 

o Indirect like violence, incarceration, drug injection, time from exposure (recent exposure to violence?) 
o A: this data is already there so partnerships now between us and modelers are important to move forward 

 

Strengthening local ownership of KP data for national HIV estimates 

Presented and Moderated by: Lifutso Motsieloa and Billia Luwaca 

Slides:  

• Role of SANAC, approach 
o Established to build consensus and enhanced country response to HIV, TB, and STIs across govt, civil society, and other 

stakeholders working with key and vulnerable populations 

• Global reporting 
o SANAC PSE of FSW in SA, 2013 
o SA Marang Men’s project – HIV bio behavioral surveys with MSM 2014 
o SAHMS – health monitoring surveys – IBBS FSW 2013-14 
o 2017 reported on PSE on SW, PWID, MSM, Inmates (program data) 

• See a gap in programme data and country wide research and surveys and surveillance 

• SANAC approach: Stakeholder mapping 
o Who is doing what, where, when, and with whom? Coverage 
o Who is funding KP interventions? 
o Which KP targeted? 

▪ FSW 
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▪ PWID 
▪ TG 
▪ MSM 
▪ Inmates 

• Program data approach 
o What indicators do implementing partners track? 
o Who do they report to? How often? 
o Are indicators aligned with NSP for HIV, TB, and STIs (2017-2022) 
o How are indicators defined? 
o How comprehensive are the indicators in response to NSP? 
o Want to use program data and 90 90 90 strategy to create KP cascades 
o Access to core packages of HIV, TB, STI services 
o Look at human rights violations, KP HIV prevalence 
o This approach based on lessons from private sector initiative inclusiveness 

▪ They don’t report to department of health but they seek to address health needs 
▪ Want to align private sector with NSP needs 

• Research activity coordination approach 
o Align research questions with CDC blue book key measures 
o List current KP research and models, then identify, prioritize, and address research gaps 

• SANAC responsibility is to coordinate all data and disseminate in user-friendly way. 
o Advocate for 

▪ KP data use and demand 
▪ More geographic PSE outside metro areas 

• Discussion points posed by SANAC 
o Coordinate effectives dissemination of research findings for meaningful participation 
o Advocating for partnerships between research and implementing partners 
o Advocating for platforms to share medicinal literacy with communities 
o Advocate for meaningful community participation during modelling to inform services 
o Publishing program and survey data in user-friendly ways 

Discussion points from audience: 

• It’s important that SANAC plays this convening role between modelers and community, and between programmer implementers 
and researchers 

o Before data dissemination, they should be discussed with community, can they understand it? SANAC can play this role 

• Think that the main role for SANAC to focus and anticipate needs rather than being reactive brokering agents, generate 
questions yourselves and then make advisory boards and build capacity to address these 
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• We’ve come to your offices with data – need to better share this because we come wanting to see data and it is not clearly 
articulated now 

Q: how can SANAC coordinate data for models? 

 A: we can coordinate partnerships and package, disseminate data to facilitate use for modelers and stakeholders. 

Q: SANAC houses GF, PEPFAR partners and present program data. I don’t understand how so far in the last few years nothing has been 

reported on research and modelling 

Q: Are there any current models used to guide SANACE planning related to KP? 

 There are some from Leigh Johnsons, but we want to learn about the others to aid planning 

Q: SANAC - Do you see structural interventions as part of your mandate? 

 A: There are talks of forming discussions and more involvement in structural and social drivers. SANAC plays a role in that and aim to 

develop technical house teams on this with social scientists 

Q: How to engage SANAC on sharing/disseminating research? We just completed the first PreP TG survey 

Q: Could SANAC automate a basic database with studies undertaken without needing to approach research groups individually? 

 A: we don’t right now, but starting the process, talking with CDC on how to package this information 

Discussion: Improving models of dynamic nature of KP-Risk Status 

Moderated by: Jeffrey Eaton 

• How do we quantify and effectively communicate the role of key populations to reducing ongoing HIV transmission? 
o In order to calibrate appropriate programmatic response 

• “…and translate it into plain English” 

• Indicators we’ve talked about… 
o Prevalence/PLHIV by population groups 
o Distribution of new incident infections 
o Distribution of transmissions (current year) 
o Transmission population attributable fraction (tPAF) 

▪ Amount of total transmission that would not have occurred if a particular transmission pathway was removed for 
some period of time 

o Prevention fraction (PF) 
▪ Proportion of transmission averted by some intervention that occurred 

o Impact of interventions in specific population groups vs. others 
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o Cost efficiency (per infection averted) of interventions in specific population groups vs. others 

• Let’s forget about the models for a bit 
o Which of these indicators – or others – resonate in an elevator pitch to key stakeholders? 
o What time periods and horizons are relevant to consider? 

▪ Next year 
▪ Next 5 years 
▪ Past 20 years 
▪ Next 35 years 

Discussion 

• What is the importance of providing services for key populations? What differences will it make to the epidemic?  

• Would be useful in terms of time horizon to align it to the targets of the NSP 

• Ministry of health and others are thinking about 
o Number of new infections by 2020 

▪ If we want to get to 88,000, where should the reductions come from? What do we need to invest in in order to 
reach this? What are gaps? 

o 90/90/90 and 95/95/95 

• One thing we see is a disconnect at the population-level of 90/90/90 with what’s going on in terms of new infections 
o Incidence remains constant  
o Who is in the 10/10/10 has a fundamental impact on sustaining new infections? 
o Goal should be to end pandemic rather than hitting treatment targets 

• Important to look retrospectively – we have about 10 years now of KP data 
o Some analysis/quantification of interventions that have been rolled out for key populations = great elevator pitch 

▪ Hence…” if you implement these low cost KP-targeted programs, you could avert X infections”  
▪ Greater bang for the buck 

• Communicating in an elevator pitch 
o Maybe avoid the term “tPAF” 
o Have to think about how to pitch to policy/decision-making stakeholders 
o Policy-makers want shorter time horizons for actionable information 

• There exists a disconnect between 90/90/90 and new infections 
o Can we put reasonable targets on new infections? 

• What is working and what is not working? 
o Budgets are maxed out, so what we need to do is optimize and reallocate  
o KP programs are now competing against programs for AGYW →the pitch really needs to outsmart this 

▪ But at the same time, need to not think of AGYW programs and KP programs being at odds, because there is 
inherent overlap 
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• The tPAF was originally conceived to more transparently and clearly show contribution of KPs over and above the traditional MOT 

• Time horizon 
o Time horizon should align with policy targets (e.g. 2030) 
o Does the skill (your confidence in the model) go down with longer time horizons? How confident would you be with a 20 

year time horizon? A 50 year time horizon? 
o For KP, longer time horizon may be more useful for understanding total contribution for onward transmission 
o Using current models for GF replenishment: this year 
o We can give the whole time horizon, and then what you decide to do with it (what time horizon you use), depends on the 

specific policy question/issues you are trying to address 

• Elevator pitch needs to be realistic rather than hypothetical prevention fraction 
o E.g. If you reach all FSW vs. if you reach 50% of FSW… 
o That being said, PF should also be conveyed because it shows you the maximum benefit possible if investing in particular 

groups 
▪ Otherwise if you start putting in other qualifiers, it muddies the water a bit and confuses the message 

o Usefulness of a budget related element (how much money can you save by investing in key populations?) 
▪ We have to be aggressively planning/programming/allocating in the next 24 months 

• tPAF and PF are about epidemic appraisal →not telling us what to do but just laying out the relative contribution of unmet 
prevention and treatment needs 

• Need to think about scaling up of existing programs and interventions rather than bringing in novel interventions at this stage 

 

Discussion: Improving data access for HIV policy planning and 
metrics for better models 

Moderator: Joseph Lawrence 

• PollEv Question for Peter Vickerman: You said that clients of SW data only came from one study in PE, right? How much uncertainty 
does that give the model to only have one source from a single city? 

o Included quite a bit of uncertainty to ensure  

• Our program data shows much lower HTS yields for clients vs SWs and very low total numbers of clients in the entire clinical 
cascade. We’ve made a strategic shift away from focusing on clients of SW. Peter’s model seems to suggest that that is a terrible 
mistake? How do we respond to/interpret the differences in our program data and modelling data? 

o We should be including clients in programming 
o More difficulty in getting hold of them, but not seeing any lower risk 
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▪ Ways of getting them include training and engaging sex workers to help bring them in 
▪ From the new BBSS, we will be able to delineate between truck drivers and truck drivers who buy sex 

• Are we talking about the clients as a group of higher risk man with more causal partnership than low risk men or the only difference 
is their commercial sex with sex workers? 

o We did see the clients being higher risk men beyond just their engagement in sex work 

• So would you combine sex work and client-related transmission to understand the attributable fraction of sex work overall? 
o This would definitely accomplish the goal of showing how investments in CSW related programming as a whole would 

impact the overall epidemic 
Modeling PrEP? Prevention? 

• Is it possible to model different implementation strategies for PrEP? i.e. not just modeling whether PrEP works or it doesn’t, but 
actually model different programmatic strategies of delivering PrEP and supporting retention? 

o MicroCOSM can model different program designs and program strategies (e.g. risk stratification before offering PrEP) 

• How are we accounting for PrEP retention in our models? 
o We run sensitivity analyses to show the impact given different PrEP uptake and retention 

 

Stakeholder Feedback Session 

o The goal of this meeting essentially was how can these models be better communicated and therefore more informative 
o Small group of representative stakeholders: Community, government, funders, modelers 

 

• A lot of key population investments seem to have been “good will” investments 
o They may not be actually convinced of the value in investments for key population for the overall HIV response 
o With scaling back of funding, we may end up losing funding first for KP programming and work 
o We have a few years to make the case for KP in the next couple of years 

 

• We identified some unique opportunities to align models to meet the needs of various stakeholders and next steps involved: 
 

Funders:  
 

o KP COP: pulling information for key populations to inform the COP process 
▪ Gives them SA PEPFAR team the ability to advocate on behalf of those services 

o Similarly, what is the process for entry to the CCM process for GF? 
▪ Pull together and collate a database of data inputs 
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• Do this at the district level because really need more granular data to be able to do district-level planning in 
a heterogeneous environment 

o Deliver information in a way that is usable and actionable 
SANAC: 

o SANAC: what are ways we can deliver all this information to SANAC? 
o Need to get information to National Department of Health stakeholders as they often make a lot of the decisions 

 
Community: 

o Community ownership 
▪ Community needs support and training to assert ownership and better inform the models 

• For Spectrum, this seems to already be happening at the Country level but there is an opportunity to do this 
more with KP groups 

o SANAC secretariat: determine how we engage with the presentations and presenters to better take back this information, 
consolidate it, and share with other civil society leaders 

o Will also be important to liaise and train at provincial AIDS council 
▪ And then they can take information to the district levels 
▪ There may be a need to have capacity-building on data use and other data issues (e.g. data quality) for meaningful 

engagement 
Programs: 

o Could there be some alignment of program data across programs to be useful programmatically, but also to help inform 
models and research? 

o Regular surveys and program data that we’re collecting need to be reviewed by modelers to ensure that we are collecting 
relevant information 

▪ Better defining key questions needed to be tracked in the program and feeding back in program data into the 
models 

▪ MSM survey for 2019: there is a short window of opportunity! 
o Need better size estimates at a more granular level; need a more standardized, reasonable approach for extrapolation 
o It may be useful to have implementing partners get together and meet with modelers independently of the funders 

 
UNAIDS Reference Group: 

• Better country ownership of KP strategic information 
o Data capture around key populations (prevalence, incidence, etc.) should be part of the national process 
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• See a big need for data synthesis and data collation (PSE, burden, etc.) 

• Need to have further discussions among modelers around what the different models are communicating about key populations and 
what the differences are 
 

Final thoughts 

• Make it mandatory when collecting MSM, high-risk men, and FSW data to include a two-step gender assignment 
o Thinking about heterogeneity even within cities 

• Tangible outputs 
o Final report from this meeting will go out in the next two weeks 
o Within a couple days, Dropbox for all presentations and PollEv questions will be shared 
o Ask that you complete a REDCap survey about improving model estimates and improving communication around models 

that will be shared 
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