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Abstract
Background We reviewed current evidence on the impact of COVID-19 on HIV, tuberculosis, and malaria
across Africa.

Methods We searched medical databases up to 15 September 2020 for epidemiological studies that
investigated the impact of COVID-19 on HIV, tuberculosis, and malaria in terms of morbidity, mortality, or
healthcare accessibility, covering African countries. We consulted global health and government sources
for population surveys providing relevant primary data. We employed meta-study to assess evidence.
This study is registered with PROSPERO, number CRD42020209265.

Results Of the 128 records screened, 14 epidemiological studies were included in the analysis. We
identi�ed 5 population surveys. The largest effect of COVID-19 related disruption of HIV, TB, and malaria
services is projected to result from interruption of ART, decline in TB case detection, and interruption of
insecticide treated bed nets distribution campaigns, respectively. However, most modelling studies
substantially underestimated the potential implications of COVID-19 on HIV, TB, and malaria in Africa and
focused on the disruption of healthcare resulting from reduction in the capacity of healthcare provider.
Reduced capacity of patients to use health services and adhere to treatment may also contribute to poor
outcomes even when health systems capabilities are restored or unaffected. Moreover, these models do
not account for any potential interaction of HIV, TB, and malaria with COVID-19, although empirical
evidence shows that coinfection between HIV and TB with COVID-19 is signi�cantly associated with
increased mortality risk in Africa.

Conclusions Current evidence is largely speculative. Innovative COVID-19 resilient solutions calibrated to
local vulnerabilities are vital to ensure continuity of care and prevent the emergence of further potentially
larger crises.

Background
In the face of a rapidly growing coronavirus disease 2019 (COVID-19) with a high transmissibility and no
cure or vaccine, many governments around the world adopted sweeping and unprecedented non-
pharmaceutical measures. These measures were adopted largely without robust prior evidence regarding
their population-level effectiveness and societal implications of their implementation. Most studies
conducted after COVID-19 containment and mitigation measures were already implemented have
indicated that these measures might have reduced the spread of the pandemic and averted millions of
potential COVID-19 deaths.1-7 However, these studies have covered mostly North America, Europe, and
parts of Asia – which have so far been heavily affected by the pandemic compared to most African
countries. Therefore, the effectiveness and sustainability of these measures at national or subnational
level across Africa remains debatable.
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Several factors have been associated with the reduced incidence, severity, and fatality of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) infection observed across Africa, despite the risks
associated with economic and health systems vulnerabilities, including limited testing and surveillance
capabilities.8-20 Nevertheless, most African countries have continued enforcing these measures, or at
least part of them, typically longer and/or more stringently than many advanced economies. Serious
concerns have been raised in the scienti�c community regarding the potentially detrimental public health
consequences of COVID-19 control measures on non-COVID-19 diseases, in particular human
immunode�ciency virus (HIV) /acquired immunode�ciency syndrome (AIDS), tuberculosis (TB), and
malaria. These are highly endemic across Africa, remain major causes of death and suffering on the
continent, and some of them are more fatal than COVID-19. Reviews of empirical evidence from the 2014-
2016 Ebola outbreak in west Africa have indicated that the indirect health impact of the outbreak was
more severe than the disease itself.21-23 The usually under-funded and ill-equipped health systems in
many countries across Africa compound the risks.24 These might be worsened by the disruption of the
international system affecting the supply of essential medical products, as well as reduced capacity of
patients to support direct and indirect medical costs, reduced inclination of patients (including those
presenting symptoms overlapping with those of the new pandemic) to seek care at a formal health
facility due to COVID-19 related fears, and clinical parallels and potential interactions between COVID-19
and these diseases.25

 

Here, for the �rst time, we systematically review current evidence from studies that employed
mathematical models and population surveys to quantify the potential public health consequences of
COVID-19 on HIV, TB, and malaria across Africa. Although our focus is on studies that generated
quantitative data, we use evidence from studies providing relevant insights to draw comprehensive policy
recommendations to mitigate the emerging risks across the continent and improve preparedness of
African countries to future crises.

Methods

Search strategy and selection criteria
 

We searched LitCovid, Scopus, MEDLINE (OVID), CINAHL (EBSCO), Web of Science Core Collection,
African Index Medicus, Cochrane Library, WHO databases, preprint servers, and Google scholar for
epidemiological studies. We identi�ed population surveys by consulting websites of Global Health
organizations and government institutions. Using our pool of potentially eligible studies we conducted
citation backtracking to identify additional records of epidemiological studies and population surveys.
The search for evidence was done from 20 August 2020 to 15 September 2020 , covering records with
publication year 2019–2020. Records were collated and reviewed using Endnote X8. (Table 1).
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We assessed the eligibility of our records in two instances. In the �rst instance, titles and abstracts were
assessed for eligibility, and in the second instance full text of records deemed eligible in the �rst instance
were reviewed. Eligibility assessment was done by FA and validated independently by BL, AM, MH. We
included studies measuring the potential/observed effects of COVID-19 on HIV, TB, or malaria in human
populations; involving at least one Africa country; reporting results on relevant outcomes from original
research; published in a peer reviewed journal or deposited in WHO database or a preprint server (for
epidemiological studies). We excluded studies that did not generate quantitative data on relevant
outcomes; whose full text is not available; published in a language other than English; not reporting data
sources (for epidemiological studies), the analytical strategy employed (for epidemiological studies), and
the key assumptions underpinning the validity of the results (for modelling studies). (Table 2).

 

Table 1: Search algorithm applied to medical databases to retrieve evidence pertaining the effects of
COVID-19 on HIV, tuberculosis, and malaria. The algorithm was applied to LitCovid, Scopus, MEDLINE
(OVID), CINAHL (EBSCO), Web of Science Core Collection, African Index Medicus, and Cochrane Library.
Evidence gathering was done from August 20 to September 15, 2020.

 

Set Terms

1 “COVID-19” or “SARS-CoV-2”

2 “HIV” or “AIDS” or “tuberculosis” or “malaria”

3  “service” or “care” or “program” or “control” or “drug” or “treatment” or “therapy” or “prevention”
or “prophylaxis” or “hospital” or “testing” or “counselling”

4 "access" or "cost" or "quality" or "safety" or “funding”

5 “prevalence” or “incidence” or “deaths” or “burden” or “vulnerability” or “severity” or
”hospitalization”

7 “Africa” or “low-income” or “middle-income”

8 1 and (2 and ((3 and 4) or 5)) and 7

 

 

Table 2: Eligibility criteria used for the inclusion and exclusion of studies identi�ed through
comprehensive search in medical databases. Inclusion criteria 4 are applicable for epidemiological
studies. Exclusion criteria 4 are applicable for epidemiological studies as follows: not reporting data
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sources and analytical strategy employed (epidemiological studies) and not reporting the key
assumptions underpinning the validity of the results (modelling studies).

 

Inclusion Criteria Exclusion Criteria

We included studies:

1. covering the potential effects of COVID-19
on HIV, tuberculosis, or malaria in human
populations

2. involving at least one Africa country

3. reporting results on relevant outcomes
from original research

4. published in a peer reviewed journal or
deposited in World Health Organization
database or a preprint server

We excluded studies:

1. that did no generate quantitative data on relevant
outcomes

2. whose full text is not available

3. published in a language other than English

4. not reporting data sources, the analytical strategy
employed, and the key assumptions underpinning
the validity of the results

 

 

 

 

Data extraction and quality assessment
 

For each record that passed title-abstract eligibility assessment, we extracted data on study objective,
geographical coverage, target populations, study outcomes, data sources, sample size, analytical
strategy, model assumptions, main �ndings, and study limitations. From studies that were deemed
eligible at full-text eligibility assessment, we extracted quantitative data on the potential/observed effects
of [COVID-19 or SARS-CoV-2] on [service, care, program, control, drug, treatment, therapy, prevention, 
prophylaxis, hospital, testing, or counselling] or [access, cost, quality, safety, funding, prevalence,
incidence, deaths, burden, disability adjusted life years lost, vulnerability, severity, or hospitalization] in
relation to [HIV/AIDS, tuberculosis, or malaria] in any African country. For any of these study outcomes,
we extracted data on the relative/absolute increase/reduction associated with exposure to SARS-CoV-2
(infection), COVID-19 (disease), or COVID-19 pandemic (disruption). We considered studies comparing the
predicted/observed impact of any of these exposures on HIV, tuberculosis, or malaria outcomes versus a
counterfactual/observed scenario/period of no SARS-CoV-2 (infection), COVID-19 (disease), or COVID-19
pandemic (disruption). Data were extracted by FA and validated independently by BL, AM, MH.
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This study complies with the guidelines outlined in Preferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA). (Supplement 1.1). The quality of each potentially eligible study was assessed
following the guidelines outlined by Cochrane tool for assessing risk of bias in a non‐randomized study,
when applicable. We also assessed modelling studies based on their compliance with the Guidelines for
Accurate and Transparent Health Estimates Reporting (GATHER). We used details on study outcomes,
sample size, data sources, analytical strategy, model assumptions, and study limitations, extracted from
each study, to assess quality. (Supplement 2.1). This study is registered with PROSPERO, number
CRD42020209265.

 

Evidence synthesis
 

Due to large heterogeneity across studies, we limited our analysis to qualitative evidence synthesis using
meta-study. This is a multi-faceted approach, comprising meta-data-analysis (analysis of �ndings), meta-
method (analysis of methods), and meta-theory (analysis of theory). Evidence synthesis was conducted
when at least four eligible studies were identi�ed. (Supplements 1.1–2.2).

Results
We identi�ed a total of 190 records through database searches and citations backtracking. After
removing duplicates, 128 unique records were subjected to title-abstract eligibility assessment, which
resulted in the exclusion of 99 records. Therefore, 29 full-text articles were reviewed, of which 15 were
excluded. As a result, 14 epidemiological studies were included in the data extraction. After consulting
additional sources, we identi�ed 5 relevant population surveys, which were added to the evidence pool.
(Figure 1, Supplement 2.1). Among the included epidemiological studies, 7 measured the impact of
COVID-19 on HIV (covering Uganda, South Africa, Malawi, Zimbabwe, Uganda, sub-Saharan Africa (SSA),
and low- and middle-income countries (LMIC)),26-31 5 measured the impact of COVID-19 on TB (covering
China, India, Kenya, Ukraine, Sierra Leone, South Africa, Zimbabwe, the world),27,31-34 and 6 measured the
impact of COVID-19 on malaria (covering Sierra Leone, Uganda, SSA, and LMIC).26,27,34-37 The included
population surveys were conducted by (and covered) FinMark Trust (Kenya, Nigeria and South Africa),38

Human Sciences Research Council (South Africa),39 International AIDS Society (Zimbabwe),40 National
Institute for Communicable Diseases (South Africa),41 and the Global Fund (Latin America, the Caribbean,
and high-burden countries in Africa).42 (Supplements 2.2–2.3).
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Despite large variability due to differences in model assumptions and disruption scenarios across
studies, most predictions suggest that the largest impact of COVID-19 related disruption of essential
health services on HIV burden across SSA might result from interruption of antiretroviral therapy (ART)
among people living with HIV/AIDS (PLWHA) who are already under ART. A 6-month interruption of ART
for 50% of PLWHA on ART is projected to result in an excess HIV-related deaths over 1 year (from 1 April
2020) of 296,000 (median across models; range 229,023–420,000) (95% of which aged<65 years) in the
region, compared with the counterfactual scenario of no COVID-19 related disruptions.28 The effect is
projected to be larger in countries with very high HIV prevalence, where a forced interruption of ART under
a no action or suppression-lift COVID-19 scenario could result in 10% increase in the number of HIV
deaths over a 5-year period.27 The largest impact of disruption of ART on mother-to-child transmission
(MTCT) of HIV is projected to be felt in areas with high coverage of prevention of mother-to-child
transmission (PMTCT) programs, such as Malawi, Mozambique, Uganda, and Zimbabwe. In these
countries, a suspension of 3-month of PMTCT could result in a relative increase in MTCT of HIV over 1
year (from 1 April 2020) of 1.81, 1.41, 1.70, and 1.53, respectively, whereas across SSA the relative
increase would be of 1.64 under a 6-month interruption of ART for 50% of PLWHA on ART.28 The impact
on HIV incidence and mortality of COVID-19 related disruption of other HIV services is projected to be
relatively lower compared to interruption of ART in the short-term, with the median predicted relative
change over 1-year in HIV incidence and mortality ranges from 1.00 to 1.17 and from 0.99 to 1.38,
respectively.28

 

A study31 using population cohort data from Western Cape Province, South Africa, has indicated that
coinfection of COVID-19 and HIV is associated with increased mortality. Comparing HIV positive with HIV
negative patients among COVID-19 cases, the study found that those that are HIV-positive have an age-
sex adjusted mortality rate 2.39 (1.96–2.86) times greater that those who are HIV negative. At population-
level, 8.5% (6.1–11.1) of deaths among COVID-19 patients is attributable to HIV infection. Likewise, when
those with current TB were compared with those without current TB among COVID-19 patients, those with
current TB had a hazard of death 2.70 (1.81–4.04) times greater. When the comparison was done
between those with previous TB vs those without previous TB among COVID-19 patients, the study found
that those with previous TB have hazard of death 1.51 (1.18–1.93) times greater.

 

Nevertheless, the major public health consequence of COVID-19 related disruption on TB burden across
Africa is projected to result from reduction in case detection. Overall, 20% excess increase in the number
of TB deaths over 5-year are projected across LMIC, under a suppression scenario in country setting 1
(very high burden setting with 520 TB incidence per 100,000 population in 2018) compared to the
counterfactual scenario of no COVID-19 related disruptions.27 A global average decline of 25% and 50%
in TB case detection over a period of 3 months compared to levels before the pandemic is projected to
result in 13% and 26% increase in TB deaths in 2020 globally, respectively.33 Across the WHO African
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region which accounts for over 25% of global TB deaths, these reductions in case detection would result
in >47,500 (14,000–101,500) and >95,000 (39,000–176,500) excess TB deaths in 2020, respectively.

 

TB programs across high burden countries in Africa have been equally affected by the aforementioned
disruptions in in-country supply chain systems (distribution), in-country supply chain systems
(warehouse), and HIV and/or TB laboratory services.42 The COVID-19 pandemic has also compromised
health service delivery for TB programs, with 75% countries reporting moderate, high, or very high
disruption.42 In South Africa, weekly TB Xpert testing volumes during the period under COVID-19 level 5
restrictions and weekly number of TB Xpert positive tests during the period under COVID-19 level 5
restrictions declined by 48% and 33%, respectively, compared with the period before COVID-19
lockdown.41 The reduction in access to, and increased cost of, medicines during the lockdown reported in
population-based surveys conducted in Kenya, Nigeria and South Africa compound the deleterious
effects of COVID-19 related disruptions on TB control efforts.38,39 In Zimbabwe, 23% of PLWHA indicated
lack of access to TB treatment during the COVID-19 pandemic.40

 

The major impact of COVID-19 on malaria control is projected to result from disruption of insecticide
treated bed nets (ITN) distribution and of malaria case management (MCM). In the short term, those
countries that have a campaign scheduled for 2020 will be affected the most. However, indoor residual
spraying (IRS) and seasonal malaria chemoprevention (SMC) are also expected to experience disruption,
at varying levels across the continent. In the best scenario (World Health Organization (WHO) scenario 1
(WS1)), with no ITN campaigns, and continuous ITN distribution reduced by 25%, about 230,527,960,
197,898,185, and 32,629,775 malaria cases are predicted for the period between April–December 2020 in
all countries, countries with ITN campaigns scheduled in 2020, and countries without ITN campaigns
scheduled in 2020, respectively. This would result in 411,684, 349,194, and 62,489 malaria deaths in
these countries over the same period, respectively. However, in the worst scenario (WS9), with no ITN
campaigns, and both continuous ITN distribution and access to effective antimalarial treatment reduced
by 75%, then 261,582 832, 224,886,788, and 36,696,044 malaria cases would occur in these countries
over the same period, respectively. This would represent 768,588, 656,251, and 112,337 malaria deaths in
these countries over the same period, respectively.37

 

However, the impact of COVID-19 on malaria control would be in�uenced by the type of COVID-19
responses adopted across the continent. The largest excess deaths would be observed if ITN, SMC, MCM
are all interrupted. In this case, 253,000 (149,000–357,000), 481,000 (277,000–686,000), 696,000
(413,000–978,000), and 484,000 (278,000–690,000) excess malaria deaths would occur under the
COVID-19 scenario of unmitigated, mitigation, suppression, and suppression lift, compared with the
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counterfactual scenario of no COVID-19 related disruption, respectively. The lowest impact would be
observed if ITN is normal, but SMC and MCM are reduced, in which case 26,000 (15,000–38,000),
112,000 (61,000–163,000), 200,000 (115,000–285,000),112 (61,000–164,000) excess malaria deaths
would occur under each COVID-19 scenario, respectively. However, if ITN and SMC are interrupted, but
MCM is reduced, then 239,000 (141,000–337,000), 379,000 (221,000–537,000), 464,000 (278,000–
651,000), and 380,000 (222,000–539,000) excess malaria deaths would occur under each COVID-19
scenario, respectively. Whereas if ITN is interrupted, but SMC and MCM are reduced, then 220,000
(128,000–311,000), 357,000 (207,000–507,000), 495,000 (296,000–693,000), and 358,000  (208,000–
509,000) excess malaria deaths would occur under each COVID-19 scenario, respectively.36

 

Data from population-based studies show that the ongoing COVID-19 pandemic has negatively impacted
the access to, and cost of, health services relevant for HIV, TB, and malaria control on the continent.
Across high-burden countries in Africa (as well as Latin America, the Caribbean), 80%, 58%, and 66%
countries have reported moderate, high, or very high disruption of health service delivery for HIV, TB,  and
malaria programs, respectively.42 In South Africa, a cohort study has shown that women had an odds
ratio of 2.36 (1.73–3.16) to miss a medical visit for pre-exposure prophylaxis in pregnant and postpartum
women during the lockdown compared to before lockdown;43 study visits were scheduled at the same
time as antenatal or postnatal visits, therefore this �gure also re�ects the increase in the propensity of
women to miss antenatal and postnatal visits at a primary care clinic because of COVID-19 lockdown,
thus affecting HIV, TB and malaria services that are deployed during antenatal and/or postnatal care.
Additionally, 13.2% and 13-25% general populations and populations living in informal settlements in the
country have indicated that chronic medication was inaccessible during the lockdown, respectively.39 In
Nigeria and Kenya, 10% and 30% of 18+ years old general population reported having changed the way
they access medical care for chronic conditions because of COVID-19 related disruptions, respectively.38

In Zimbabwe, cost of medicines is the main challenge in getting antiretroviral drugs (ARV) in time during
the COVID-19 pandemic for 23% of PLWHA.40 In Kenya and Nigeria, 42% and 50% of 18+ years old
general population report that medicines are more expensive since 1 March 2020 than before,
respectively.38 Nevertheless, the effect of COVID-19 seems to vary across and within countries, potentially
affecting less the capacity of health facilities to delivery HIV services across rural Africa. For example,
data from (rural) northern KwaZulu-Natal, South Africa, shows that even though daily HIV testing,
antiretroviral therapy initiation, antiretroviral therapy continuation, or pharmacy pick-up per week during
post-lockdown period declined by 1.5 (95% uncertainty interval, -3.4–0.3) compared to pre-lockdown
period, HIV clinic visits per day increased by 8.4 (2.4–14.4) immediately after the lockdown
implementation compared to pre-lockdown period.30 In contrast, in Zimbabwe, a much larger segment of
PLWHA reported that they did not get ARV re�lls because of COVID-19 related disruptions. Among these,
60% do not know where to go to get their HIV medications because of closure of their usual pharmacy in
the context of COVID-19 restrictions and 31% do not know where to go to get their HIV medications
because they are not in the part of the country where they usually access HIV medications. Furthermore,
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43% of PLWHA lack access to condoms during the COVID-19 pandemic.40 In addition to health services
delivery and access to medicines, the COVID-19 pandemic has also disrupted the supply systems that are
needed to ensure the medical products necessary for HIV programs. Across high-burden countries, 24%,
15%, and 58% countries have reported moderate, high, or very high disruption in: in-country supply chain
systems (distribution), in-country supply chain systems (warehouse), and HIV and/or TB laboratory
services, respectively.42

 

 

Table 3: COVID-19 resilient service delivery strategies and economic solutions to ensure adherence of HIV
and TB patients to treatment and improve malaria clinical outcomes. COVID-19 denotes coronavirus
disease 2019. HIV denotes human immunode�ciency virus. IPTi denotes intermittent preventive treatment
in infancy. IPTp denotes Intermittent preventive treatment in pregnancy. ITN denotes insecticide-treated
nets. MCM denotes malaria case management. SMC denotes seasonal malaria chemoprophylaxis. TB
denotes tuberculosis.

 

Strategies to ensure
adherence to
treatment and improve
outcomes

Target populations and implementation strategies

Multi-month
dispensing of
medication coupled
with instructions for
safe storage at home

To ensure continuity of care and access to medicines among  HIV and TB
patients

Mobile clinics To deliver HIV and TB medicines and condoms and to collect specimens
(HIV and TB control and prevention). To distribute anti-malarial drugs for
preventive (SMC, IPTp, and IPTi) and curative treatments (MCM), and for
malaria testing and ITN distribution (malaria control)

Virtual care and digital
health technology

To implement adherence psychosocial support and group-based and
community-centric service delivery models for HIV and TB patients

Conditional cash
transfer

To promote adherence to treatment among HIV and TB patients and
incentivize TB screening, through banks accounts or mobile money

Economic support To promote adherence to treatment among HIV and TB patients and
improve malaria clinical outcomes. These might be in the forms of
nutritional/transport allowance, income generation schemes, and/or
micro�nance loans (e.g., health saving plans, emergency health loans)

Discussion



Page 11/27

This is the �rst systematic review of the implications of COVID-19 on HIV, TB, and malaria. Drawing on
quantitative data on projected burden of these diseases and COVID-19 under various disruption and
response scenarios generated by modelling studies and primary data derived from population surveys
that covered African countries, our study uni�es current evidence and provides comprehensive policy
recommendations, to facilitate translation of the extensive evidence generated so far into effective
policies across the continent.

 

Three modelling studies27-29 assumed a 10% reduction in the risk of acquiring HIV due to a reduction in
the rate of formation of new sexual partnerships. Although COVID-19 related social distancing measures
might in the short-term produce such positive effect, thus reducing casual and transactional sex, in the
mid- and long-term the opposite effect might be observed. The COVID-19 crisis is projected to almost
double the number of people with acute hunger by the end of 2020.44 Moreover, recent reports show that
as a result of COVID-19 related measures, an additional 9.1% of the population across SSA are estimated
to have fallen into extreme poverty, with 30% of the population across the continent projected to lose their
resilience capacity to future shocks under an eight-week lockdown scenario.45 Further estimates show
that without social and economic mitigation measures, 80 million more people are expected to fall into
extreme poverty, representing a 23% increase.46 On the other hand, global recession following COVID-19
coupled with plummeting oil prices and a lowered global demand for African non-oil products means that
many governments across the continent will have reduced capacity to extend the public services.47,48

Empirical evidence has shown that food insecurity is associated with increased sexual risk through
transactional sex and inability to negotiate safer sex.49,50 Hunger and food insecurity are also barriers for
ART initiation and adherence, thus further worsening clinical outcomes and increasing HIV
transmissibility. Reduced access to condoms, as reported by 43% of PLWHA surveyed in Zimbabwe,40

compounds the risks of increased HIV transmission because of COVID-19 disruptions. Moreover, these
models27-29 do not account for the effects of potential interaction of HIV, TB, malaria with COVID-19.
However, a study based on population cohort in Western Cape, South Africa, has shown that SARS-CoV-2
and HIV coinfection is associated with hazard of COVID-19 death in the general population 2.14 (1.70–
2.70) times greater in HIV positive patients compared with HIV negative patients.31 The same study also
indicated an association between SARS-CoV-2 and Mycobacterium tuberculosis coinfection (current or
previous TB) and an increased hazard of death; the quantity (comparable) and direction of such link has
been con�rmed elsewhere (relative risk: 2.17 (1.40–3.37)).51 The interaction between COVID-19 and HIV
has also been reported in a prospective cohort study involving HIV positive adults in Madrid, Spain,
indicating that younger PLWHA are more prone to COVID-19 and have a higher age-adjusted mortality
(mortality among those aged 50-59 years: 8% vs 4%) than their counterpart with the same age in the
general population.52 Empirical evidence from the United States also supports the link, although the study
highlighted the role of CD4 count<200 cells/mm³ on hospitalization and severe outcome risks, regardless
of viral supression.53 This means that the quantities generated in these studies27-29 substantially
underestimate the potential impact of COVID-19 on HIV and TB burden.
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Empirical evidence on mechanisms underlying potential impact of COVID-19 on TB is still limited.
However, late reactivation of TB (because of the detrimental effects of COVID-19 on immune system,
respiratory system, and national economies) has been indicated as a possible path by which COVID-19
might affect TB clinical outcomes.54 The risk of household transmission might be exacerbated by
prolonged household contact.55 The consequences of such increased household transmission due to
intense household exposure might not be observed in the short-term because of long incubation period of
TB. Reinforcing strategies to mitigate the risk of household transmission of TB is therefore vital in the
context of the ongoing crisis.54 A recently validated tool could be used to predict the risk of TB among
contacts of patients with TB to guide the implementation of these mitigation strategies.56

 

Furthermore, reduced case detection, as reported in South Africa under COVID-19 level 5 restrictions
compared with before the restrictions, means that TB prevalence is expected to increase following the
current crisis. The decline in case detection reported in South Africa (48%)41 is similar to the decline
assumed by Glaziou et al. (50%).33 A decline in TB case detection comparable to that reported in South
Africa is likely to have occurred in other countries across the continent. Therefore, the >95,000 (39,000–
176,500) excess TB deaths estimated for 2020 in the WHO African region likely approach the actual TB
burden attributable to decline in TB case detection in the region in the short-term (which we computed by
using global estimates of excess TB deaths and the global share of TB deaths across WHO African
region (>25%)), although the effects of COVID-19 disruptions are expected to last several years. A study
conducted in the European Union during 2008-2011 assessing the relationship between TB control and
economic recession indicated that a decline of case detection of 5% was followed by a 3% increase in TB
prevalence and TB deaths for more than a decade after the recession.57 Non-adherence to treatment
further affects HIV and TB burden by facilitating the emergence of drug-resistant pathogens. The current
crisis because of COVID-19 creates all the conditions that have been indicated in previous studies as
being associated with HIV and TB treatment non-adherence and lost to follow across the
continent.25,49,58-67

 

The cost-effectiveness of various innovative solutions for service delivery is well documented across the
continent,54,68-82 warranting their utility to mitigate the risks posed by COVID-19 (Table 3); however, some
constraints have been reported. In relation to mobile clinics, these include logistical challenges as well as
spatial and structural constraints.83 For example, home delivery of ART might result in inadvertent
disclosure of HIV status to family member, thus compromising acceptability of mobile clinics among
PLWHA. Also, patients might change address and/or telephone number, thus making it di�cult to reach
them. Therefore, efforts to ensure consent, con�dentiality, and privacy of patients as well as full
engagement with the community and culturally informed recruitment of HCW are pivotal for their
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successful implementation. Digital solutions might exacerbate health inequalities, particularly in relation
to people living in extreme poverty, the elderly, rural populations, and other vulnerable segments of
society. For these populations, digital solutions need to be accompanied with sustainable and effective
economic and technological solutions. Overall, integrated service delivery is vital to ensure cost-
effectiveness.84

 

To minimize the detrimental effects of COVID-19 on malaria it is vital to ensure continuity of ITN
distribution, SMC, MCM, and other core malaria services. However, the already fragile capacity of patients
to access health facilities or to purchase medicines is expected to be further compromised in the current
crisis. Moreover, due to overlap of clinical features between malaria and COVID-19, medical care
avoidance behavior is expected to increase in the current crisis, with patient going to hospital only in the
worst-case scenario, thus resulting in poor clinical outcomes. Fear of acquiring SARS-CoV-2 infection and
increased police violence could also reduce inclination of malaria patients to seek care at a formal health
facility.

 

COVID-19 related disruptions have also compromised intermittent preventive treatment with sulfadoxine-
pyrimethamine (SP) in pregnancy (IPTp) and in infancy (IPTi) across Africa. Increased propensity of
women to miss antenatal and postnatal medical visits, as reported in South Africa,43 reduces the number
of doses of IPTp that women are able to receive. The WHO recommends at least three doses of SP to all
pregnant women during antenatal care in the second trimester, each dose given at least a month apart;
therefore, COVID-19 disruptions will impact negatively the effectiveness of IPTp, which is already
compromised in Eastern Africa and parts of Central Africa in the context of declining drug e�cacy driven
by increasing levels of high-levels resistance to SP.85 IPTi, which the WHO recommends to be given three
times during the �rst year of life at 10 weeks, 14 weeks, and 9 months of age through immunization
services, has also been negatively impacted by the COVID-19 disruptions, further compromising its
already reduced effectiveness across the continent.85 A study conducted in Sierra Leone has found that
IPTi1, IPTi2, and IPTi3 declined signi�cantly by 69.4%, 65.9%, and 51.1% during the COVID-19 lockdown
compared to similar period in 2019, respectively.34

 

Furthermore, empirical evidence shows that in water-based communities across Eastern Africa and in
parts of Central and Western Africa, the use of free malaria bed nets for �shing is widespread. Previous
work has indicated that mosquito net �shing is associated positively with poverty and food insecurity,
with an increasing temporal trend.86-88 Therefore, the propensity of mosquito net �shing among water-
based communities across the continent will increase, thus undermining the effectiveness of ITN
distribution campaigns.
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Overall, most of the modelling studies reviewed here consider only disruption resulting from reduced
capacity of healthcare provider. Therefore, these studies substantially underestimate the severity and
rami�cations of potential impact of the COVID-19 pandemic on HIV, TB, and malaria. To effectively
respond to COVID-19, programs to control these diseases need to be accompanied with sustainable
economic solutions and COVID-19 resilient service delivery strategies (Table 3). Where these are already
being implemented, ensuring their continuity, effectiveness, and sustainability is paramount.

 

Assessment of the relative weight of excess HIV, TB, and malaria burden compared to the new pandemic
is complicated by differences across studies in model assumptions, underlying data, the number of
projected COVID-19 deaths, and heterogeneity in COVID-19 control strategies across space-time.
Nevertheless, the combined excess HIV, TB, and malaria deaths due to COVID-19 disruptions is
signi�cantly larger than the direct burden of a counterfactual unmitigated COVID-19 in most of the
continent.

 

For HIV, under COVID-19 deaths projections based on Cabore et al,9 Walker et al,8 or Pearson et al,89 a 9-
month interruption of ART for 6, 47, or 90% of PLWHA on ART, respectively, could produce excess HIV
deaths in 15+ years old over a 5-year period comparable to the projected number of COVID-19 deaths in
South Africa, Malawi, Zimbabwe, and Uganda.29 Nevertheless, most studies use excess incidence and
mortality to measure the impact of COVID-19 on HIV, TB, and malaria, even though these do not fully
capture the impact of COVID-19 on HIV burden, compared to COVID-19 burden. DALYs lost should be
used to better re�ect demographic differences of populations at risk. Also, most studies focus in the
number of cases, which may overestimate the implications of a new COVID-19 case compared with a
new HIV case by implying that an individual being infected with SARS-CoV-2 is comparable with the
counterfactual scenario of the same individual being infected with HIV in Africa. Although the severity of
a SARS-CoV-2 infection in vulnerable segments of society has been well established, it is asymptomatic
and self-limiting for most young populations, who constitute the vast majority across Africa. In contrast,
the implications of a new HIV case are more detrimental to society across Africa because an HIV
infection is severe in all demographic groups and tends to affect younger populations (who constitute the
vast majority across Africa). For example, in Uganda, missed new diagnosis in 2020 based on 2019 6-
month average and a 20% loss to follow-up for 6-month is projected to produce an excess of 475,319
disability-adjusted life-years (DALYs) lost as a result of additional 41,757 PLWHA not initiating ART over
6-month. This �gure, which does not account for COVID-19 related disruption of other HIV services and
other pathways by which COVID-19 might impact HIV burden in the country, represents 70,219 excess
DALYs lost compared to the DALYs projected to be lost in the country due to COVID-19 directly, under a
20% detectable incidence rate nationally.26 Furthermore, many African countries exhibit socioecological
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factors that have been indicated as being protective against COVID-19. In addition to younger
populations, these protective factors include largely rural population, high bacillus Calmette–Guérin
(BCG) vaccination index, high prevalence of latent tuberculosis infection (LTBI), proximity to the equator,
among others.8-20

 

For TB, for every month of lockdown and every month of restoration, the excess TB deaths would be
1,700 (1,200–2,260) and 1,070 (753–1,380) in Kenya, respectively.32 In comparison, the WHO regional
o�ce for Africa projects 3,340 COVID-19 deaths in Kenya over 52 weeks of widespread community
transmission of SARS-CoV-2.9  Although data from most of the continent is still limited, these data from
Kenya indicate that TB burden due to COVID-19 related disruptions may be larger than the direct burden
of COVID-19 across the continent. The COVID-19 estimates from the WHO regional o�ce for Africa may
provide a more realistic account of the counterfactual scenario of widespread community transmission
of SARS-CoV-2 infection across the continent. This is because, in contrast to other modelling efforts, the
study used contributory factors based on the knowledge of socioecological effects on disease
transmission and coronavirus transmission modalities, including gathering, weather, distribution, and
sanitation and hygiene practices. These factors, which are not accounted for in other studies that
attempted to model the epidemic trajectory and number of deaths under a counterfactual scenario of
widespread community transmission of SARS-CoV-2 infection, have been shown to determine the
epidemic trajectory of COVID-19 (as indicated above).8-20

 

For malaria, interruption of ITN and SMC coupled with reduction of MCM, which probably re�ects a more
realistic situation across the continent based on emerging data from the �eld, would result in 141,000 to
651,000 excess malaria deaths over a 1-year period, depending on the type of COVID-19 response.36 In
comparison, 82,735 and 189,579 COVID-19 deaths are predicted over 52 weeks of widespread community
transmission of SARS- CoV-2 across the WHO African region in the best and worst case scenarios,
respectively.9

Conclusions
We found that most studies substantially underestimated the potential implications of COVID-19 on HIV,
TB, and malaria in Africa, while overestimating the direct burden of COVID-19 on the continent.

 

While sparsity of robust prior evidence to guide policy-making in the face of a rapidly growing pandemic
without a cure or a vaccine might have warranted the adoption of these COVID-19 control measures
adopted across Africa, the data available so far shows that these measures, whose enforcement is
typically longer and more stringent across the continent, are not cost effective as the potential adverse
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effects surpass the potential bene�cial effects, although the major consequences will be more visible in
the mid- and long-term if effective and sustainable measures as discussed here are not put in place. In
particular, the COVID-19 emergency measures adopted across Africa have neglected context speci�c risks
and potentials, including the fact that poverty is the main driver or mediator of most public health
problems a�icting the continent.

 

The current analysis, the �rst of its scope, highlights the di�culties associated with modelling a rapidly
evolving pandemic in settings with underlying crises, complex vulnerabilities, and limited data. Overall,
availability of quality and detailed patient and epidemiological data is paramount, not only to inform
current policies against the ongoing pandemic, but also to improve preparedness for future crises. The
effectiveness of many programs and international investment deployed to �ght HIV, TB, and malaria
across the continent is undermined by chronic social, economic, and political risks. Corruption embedded
in health systems across Africa90,91 is a major risk for a successful implementation of the solutions
proposed here. Therefore, effective social protection, sustainable economic support, and investment in
good governance should be part of these efforts, to ensure their resilience to crises such as the COVID-19
pandemic.
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Abbreviations
AIDS acquired immunode�ciency syndrome

ARV  antiretroviral drugs

ART  antiretroviral therapy

BCG  bacillus Calmette–Guérin

COVID-19 coronavirus disease 2019

DALYs  disability-adjusted life-years

GATHER Guidelines for Accurate and Transparent Health Estimates Reporting
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LMIC low- and middle-income countries

LTBI latent tuberculosis infection

HIV  human immunode�ciency virus

IRS  indoor residual spraying

ITN  insecticide treated bed nets

IPTp intermittent preventive treatment in pregnancy

IPTi  intermittent preventive treatment in infancy

MCM malaria case management

MTCT mother-to-child transmission

PLWHA people living with HIV/AIDS

PRISMA Preferred Reporting Items for Systematic reviews and Meta-Analyses

PMTCT  prevention of mother-to-child transmission

SARS-CoV-2  severe acute respiratory syndrome coronavirus 2

SMC seasonal malaria chemoprevention

SSA sub-Saharan Africa

SP  sulfadoxine-pyrimethamine

TB tuberculosis
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Figure 1

PRISMA �owchart illustrating eligibility assessment of studies addressing the potential effects of COVID-
19 on HIV, tuberculosis, or malaria. Our search strategy yielded the following number of records per
source: 63 LitCovid, 76 Scopus, 46 MEDLINE (OVID), 8 CINAHL (EBSCO), 22 Web of Science Core
Collection, 4 African Index Medicus, 2 Cochrane Library, and 15 other sources. Evidence gathering was
done from August 20 to September 15, 2020. The sum of titles and abstracts excluded by each reason >
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total titles and abstracts excluded. This is because titles and abstracts were excluded by not meeting
several eligibility criteria.
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