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Modelling the impact of COVID-19 on HIV
The global spread of severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), and the response to 
the pandemic by national authorities, has been 
unprecedented in its rapidity and scope. The virus and 
our responses to the epidemic have driven profound 
shifts in social interactions, national economies, and 
health services across the world. Understanding the 
implications of these shifts, particularly over the long 
term, is a massive challenge facing policy makers.

In this context, mathematical models or simulations 
to predict epidemics and the effects of efforts to 
mitigate them are well established tools for planning 
public health programmes. These models provide broad 
insights into what could happen in the future under 
different scenarios and assumptions. In emergent 
epidemics, these models are especially valuable to 
generate forecasts relatively rapidly, and, indeed, 
mathematical models of SARS-CoV-2 transmission and 
its effects on population health have thrived in the past 
few months.1

However, the modelling of epidemics and their 
impacts is a highly uncertain business. Developing, 
parameterising, calibrating, and validating a model 
involves oversimplifications of a poorly understood 
reality, adaptations of imperfect empirical data, 
and gross assumptions to explain away the huge 
unknowns.2,3 Like all scientists, mathematical modellers 
often have a vested interest in their own tools and 
results, and understandings of uncertainty in the 
modelling process are often underdeveloped.4 As 
a result, no single model ever provides an absolute 
answer; arguably, the findings of any mathematical 
model should be read with a healthy accompaniment of 
scepticism. 

In The Lancet HIV, the Article by Britta Jewell and 
colleagues5 provides a refreshing approach to under-
standing how responses to SARS-CoV-2 might influence 
the course of the HIV epidemic. The analysis brings 
together the results of five different mathematical 
models, each asking the same question. The results 
are largely consistent across the models and arrive at 
a sobering conclusion: relatively short interruptions in 
HIV prevention and treatment services, and particularly 
antiretroviral therapy programmes, might lead to 
substantial increases in mortality. The magnitude of 

these increases could parallel deaths due to SARS-CoV-2 
infection in countries where HIV prevalence is high.

The joint presentation of multiple, independent 
mathematical models investigating a single ques-
tion provides a strong basis for understanding the 
strengths and limitations of each model, and for 
inference towards public health policy making. 
This method should be viewed as a gold standard 
approach to presenting findings as we move away 
from attempting to make inferences from any single 
mathematical model in isolation. As this new gold 
standard emerges, improved standardisation and 
transparency in the presentation of model structure, 
assumptions, and results will be required. Furthermore, 
new methodological questions are likely to emerge, 
including around whether and how to combine model 
results using meta-analytical approaches. Jewell and 
colleagues begin to explore useful directions in their 
study, but much more work is needed.

The convergence of findings across these five models 
provides robust insights into a concern held by many 
individuals at risk of or living with HIV, and clinicians and 
policy makers involved in HIV services.6 With the work 
of Jewell and colleagues, these concerns can shift from 
an anecdote that provokes anxiety to a more tangible 
phenomenon that policy makers can work to prevent. 
However, notably, this work addresses only the effect of 
the SARS-CoV-2 response on HIV services, and does not 
go into the potential effects on other health conditions 
and services, including other infectious diseases,7 
maternal and child health,8 and chronic disease care.9 
Considering these issues, we must recognise that not 
all health sequelae are negative and some notable 
health benefits might result from the response to 
SARS-CoV-2,10 linking back to the importance of 
mathematical modelling in weighing risks and benefits 
across a population.

In its broadest interpretation, the study by Jewell and 
colleagues asks the uncomfortable question of whether 
the response to SARS-CoV-2 might lead to greater 
long-term morbidity and mortality than the virus itself. 
Such a possibility could have profound implications 
for public health policies and programmes globally. 
However, answering this uncomfortable ques tion will 
require much more than mathematical modelling and 
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will no doubt drive empirical investi gations for years to 
come. 
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