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Summary

* Question: how can we efficiently target interventions to prevent
transmission of Hepatitis C and HIV in people who inject drugs?

* Model: an agent-based model was developed to simulate the dynamics
of the injecting network and the spread of these diseases

e Data: clinical and behavioural data from a respondent-driven sampling
survey of 3152 people who inject drugs in Kenya

* Interventions: targets for intervention were selected either (a)
randomly (b) based on how many injecting partners they have and

(c) based on how many locations they inject in

* Outcome: targeted strategies perform better than random interventions
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Background

* In Kenya, the prevalence of blood borne viruses in people who inject drug (PWID)
is many times higher than in the general population

 Recent estimates suggest that the prevalence of Hepatitis C virus (HCV) is 11-36%,
and HIV is 14-20% [1-2]

 HIV infection increases risk of HCV transmission. Prevalence of HCV is 50% in HIV-
infected PWID [3]

 Many PWID inject with others, often in known injecting sites known as ‘dens’. The
sharing and re-use of injecting equipment is a major route of transmission for
blood borne viruses

* To prevent transmission PWID can be provided with clean injecting equipment
and opioid agonist treatment to reduce frequency of injecting

Gillespie-ABM: an agent-based model for infectious
disease transmission in dynamic, networked, populations

We constructed an agent-based model that extends the Gillespie algorithm for
stochastic compartmental modelling [4] to an agent-based framework.

* Agents are created and removed (representing initiation and cessation of
injecting drug use)

* Agents form partnerships with other agents when they initiate — this is
informed by their location
* The number of partnerships formed is heterogeneous
* The number of locations visited is heterogeneous
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e Continuation

e 3152 Participants recruited through

Observations from a study of 3152 people who inject drugs in Kenya
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of the Testing and
Linkage to Care for Injection
Drug Users (TLC-IDU) study

Respondent Driven Sampling
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large number of injecting partners
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2. A small number of people visit more
than one injecting site (a.k.a a “den”)
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3. Those with the largest number of injecting partners, and those
who use more than one den have higher prevalence of HCV and HIV
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Modelling the impact of individual-based targeted interventions to prevent infection

* Interventions to combat the spread of HIV and HCV in PWID include
* Improving access to needle exchange services
* Providing opioid agonist therapy to reduce frequency of injecting
* Testing for disease and treatment in those infected

* Inthe model, agents who are subject to an intervention have
* Decreased rate of susceptibility to disease (10% of the baseline rate)
* Decreased infectivity (10% of the baseline rate)
* Increased rate of transitioning from an infected state to a treated state (double the baseline rate)
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* Approximately 5% of the population were targeted each year from 2024 to 2040 using the following strategies:

 Randomly targeted: selected from the population not previously subject to intervention
* Multiple injecting sites: agents that visit more than one injecting site are prioritized

* Most injecting partners agents are prioritized according to the number of injecting partners they have

Incidence rate (% of suseptibles infected each year)
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Compartments describe the disease status of the agent with respect to both
diseases. Agents (yellow circles) transition between compartments at given rates,
some of these rates are fixed values, others change depending on the
compartments of the agent's network connections. The are also initiations
(represented by the diagonal arrows), and cessations (represented by the black
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Hepatitis C reduction:

Discussion

Individual behavioural data from people in at-risk populations can reveal the factors driving infection. In this case, infection
risk is higher in PWID who use multiple injecting sites, and those who have a large number of injecting partners

Our agent-based model provides sandbox to test different strategies. We found that targeting people based on their

5.34 (4.87 - 5.84)

circles) injecting behaviour yields quicker reduction in incidence compared to untargeted interventions
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