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• Advancement in 
surveillance and 
data collection

• Evolution of 
epidemiological 
methods

• Focus on social 
determinants of 
health

Impact on Epidemiology



HIV Modelling Consortium

Universal voluntary testing 
and immediate ART could 
reduce HIV incidence by 1% 
per year and lead to 
elimination of HIV

Impact of Modelling and HIV control



• Using real-world data assessed 
impact of interventions 
(different levels of intervention 
intensity) 

• social distancing, home 
isolation, case quarantine, 
lockdowns, vaccination

• Implementation of intervention 
will reduce transmission 

• Huge policy implication 

SEIR Model: refinement and application to 

COVID-19 spread

Big data and predictive models can also be 

used identify high risk populations with 

chronic diseases



• Both epidemics highlighted 
importance of social determinants 
of health in understanding and 
addressing spread and impact of 
disease

• Socio-economic status
• Access to healthcare
• Social behaviours

• Will also be useful in 
understanding chronic diseases 
epidemiology 

Covid-19 vaccine inequity 

Social determinants of health



• Interdisciplinary 
approaches

• Use of technology 
and digital tools

Impact on Methods



Rakai Community-based Cohort, (RCCS)

Rakai Health Science Program, established 
community-based HIV surveillance cohort in 
Rakai (rural district Uganda) ≅ 20,000 
individuals followed 35 years

Lessons from HIV and COVID-19

COVID-19
COVID-19

HIV

Predominantly draw from South Africa, 
showcasing the country’s experiences



Integration of Disciplines:

Integration across virology, clinical 

care, and public health has led to 

breakthroughs in antiretroviral therapy 

(ART) and HIV prevention strategies

Social Science Contributions:

Addressing behavioural and social 

factors has been crucial for effective 

HIV prevention and equitable access 

to care.

Viral Load Testing: Dr. Douglas 

Richman recognised for pioneering 

viral load testing, a key tool in 

monitoring HIV progression and 

treatment success

Epidemiological Insights: 

Epidemiologists provide critical 

insights into HIV transmission, guiding 

public health interventions and 

policies.

HIV Viral load and transmission
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• Results from the Rakai studies 
lead to hypothesis testing:

HIV Viral load and transmission

Rate of heterosexual HIV transmission among couples, 

according to gender and viral load level of partner living 

with HIV

Does early viral suppression lead 
to a reduction in HIV 
transmission? HPTN052



HPTN052: Immediate vs Delayed ART initiation

HR = 0.037 or 96.3% reduction 

in transmission difference. No 

difference whether index pt was 

M or F



Phylogenetics

• Collected circulating viruses in 
individuals in a defined geographic 
area 

• Pooled together in an organized 
evolutionary history for entire 
region 

Phylodynamics

• Determine how close viruses are to 
each other in history 

• For those with direct linkages 
between them, we look for 
ancestral relationships and infer 
direction of transmission

HIV gene sequencing and transmission 

dynamics

• Gene sequencing used to detect and understand infectious disease 
transmission

Genomic is also increasingly being used 

understand genetic risk profile to chronic diseases



Objective: Identify epidemiologic drivers 

of transmission at a population-level 

Sample set: >30,000 deeply sequenced 

HIV viral genomes generated during HIV 

treatment scale-up through PANGEA-HIV 

consortium 

Phylogenetics and Networks for Generalised 

Epidemics in Africa (PANGEA)



What is the role of high prevalence zones in 

generalised epidemics?
High 

prevalence 
Lower

prevalence 



Geography of transmission flows

• Significant transmission flow of 
HIV from high-prevalence hotspots 
to surrounding areas

• High HIV prevalence in fishing 
communities net-sinks of HIV 
infections rather than sources 
(more HIV infections arriving from 
surrounding areas than they were 
transmitting to them)

Complexity of HIV transmission

Highlighted need for targeted prevention 

efforts in specific community contexts



• Use of gene sequencing of SARS-Cov-2 enabled discovery of 
variants that were critical in understanding.

• Transmission dynamics and clinical presentation and natural history 

• Vaccine diagnostics and efficacy 

Complexity of gene sequencing and variants



2021: First epidemiological analysis of Omicron –

showed higher transmissibility within a week



A month later in Jan 2022: Is Omicron more severe?  NO!

*p<0.001

“Severe” defined as respiratory distress, oxygen, mechanical ventilation, high care / ICU care or death

% severe

% died% admitted

to hospital

% required

oxygen



Partnered with FIND / ACT-Accelerator to assess 

diagnostic tests as new variants emerged



• Public health 
interventions

• Intervention 
evaluation 

• Policy implications

Impact on Practice



Circumcision and HIV acquisition
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• 2007: WHO & UNAIDS officially 
recommended male circumcision 
for the prevention of HIV 
acquisition 

• Increased funding for circumcision 
for HIV Prevention 

Circumcision and HIV acquisition



Monitoring circumcision impact and HIV treatment



Variants changed the endgame scenarios: 

plan essential for a pandemic strategy

Research at the speed of the 

epidemic: 

study design timing 



2020: Impact of COVID-19 on TB and HIV care

HIV treatment is increasing chronic 

disease

COVID-19, unmarked underlining 

chronic diseases



HIV and COVID epidemics:

• Development of epidemiological models

• Highlighted social determinates of health dynamics of disease transmission

• Interdisciplinary approaches to understanding the epidemiology

• Evaluation of public health intervention, impact on policy and funding 

Summary
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