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Supplement 1: 

Extended methods 

 

Supplement 1.1: 
 

Table S1: PRISMA 2009 checklist.1 This systematic review does not include meta-analysis due to large heterogeneity in target populations, study outcomes, analytical strategies, 
model assumptions, and outcome measures across eligible studies. Rather, we perform qualitative evidence synthesis using meta-study.2 This is a multi-faceted approach, 
comprising meta-data-analysis (analysis of findings), meta-method (analysis of methods), and meta-theory (analysis of theory). Therefore, items 15, 16, and 23 are not reported. 
NA denotes not applicable. When referring to checklist item reported in the supplement, “S” precedes the page number. 

 

Section/topic  # Checklist item  Reported on 
page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, participants, and interventions; study 
appraisal and synthesis methods; results; limitations; conclusions and implications of key findings; systematic review registration number.  

3-4 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  6-7 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, outcomes, and study design (PICOS).  8-9 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration information including registration 
number.  

10 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) used as criteria for 
eligibility, giving rationale.  

8-9 
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Section/topic  # Checklist item  Reported on 
page #  

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last 
searched.  

8 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated.  53 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis).  8-9 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from 
investigators.  

8-10 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made.  9 

Risk of bias in individual studies  12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or outcome level), and how 
this information is to be used in any data synthesis.  

10 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  9 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) for each meta-analysis.  10 

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies).  NA 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-specified.  NA 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram.  11, 53 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations.  S5-S58 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  S5-S58 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b) effect estimates and confidence 
intervals, ideally with a forest plot.  

S57-S73 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  NA 



4 
 

Section/topic  # Checklist item  Reported on 
page #  

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  S5-S58 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  NA 

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., healthcare providers, users, 
and policy makers).  

11-17, S59-S73 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified research, reporting bias).  S5-S58 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  18-28 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review.  33 
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Supplement 2: 

Extended results 

 

Supplement 2.1: 
 

Table S2: Summary of characteristics of full-text studies reviewed. The data in each cell are extracted from each study as they are reported unless otherwise specified in squared 
brackets, with the exception of study eligibility, risk of bias, GATHER compliance, and exclusion criteria which are determined by the authors of the current review based on the 
details extracted from (reported by) each study. Risk of bias is based on the guidelines outlined by Cochrane tool for assessing risk of bias in a non‐randomized study.3 GATHER 
compliance aims to assess modelling studies on the basis of their compliance with the Guidelines for Accurate and Transparent Health Estimates Reporting: the GATHER 
statement..4 Among eligible studies that examined outcomes that are beyond the scope of our study, the relevant outcomes are underlined. Epidemiological studies were retrieved 
through comprehensive search of electronic databases and through backtracking of citations. Population surveys were derived from Global Health organizations and government 
institutions and through backtracking of citations. ACT denotes Artemisinin-based combination therapies. ART denotes antiretroviral therapy. ARV denotes antiretroviral 
drugs. BCG denotes Bacille Calmette Guerin. COVID-19 denotes coronavirus disease 2019. DALY denotes disability adjusted life years. FMT denotes FinMark Trust. GF denotes 
The Global Fund to Fight AIDS, Tuberculosis and Malaria. HIV denotes human immunodeficiency virus. HR denotes adjusted hazard ratio. HSRC denotes Human Sciences 
Research Council of South Africa. IAS denotes International AIDS Society. IPTi denotes intermittent preventive treatment in infants. IPTp denotes Intermittent preventive 
treatment in pregnancy. IRS denotes indoor residual spraying. ITN denotes insecticide-treated nets. MCM denotes malaria case management. MTCT denotes mother-to-child 
transmission. NICD denotes National Institute for Communicable Diseases of South Africa. PAF denotes population attributable fraction. OPV denotes oral polio vaccine. 
PENTA denotes diphtheria, pertussis, tetanus, hepatitis B, and hemophilus. PCV denotes pneumococcal vaccine. PLWHA denotes people living with HIV/AIDS. PMTCT denotes 
prevention of mother-to-child transmission. PrEP-PP denotes pre-exposure prophylaxis in pregnant and postpartum women. ROTA denotes rotavirus. RR denotes relative risk. 
SMR denotes age-sex standardized mortality ratio. TB denotes tuberculosis. TT denotes tetanus toxoid vaccine. WHO  denotes World Health Organization. WS denotes World 
Health Organization scenarios of malaria service disruption because of the COVID-19 pandemic. NA denotes not available. N/A denotes not applicable. 

 
# Study Main 

objective 
Geographi
cal 
coverage 

Target 
population
s 

Relevant 
outcomes or 
themes discussed 

Data sources Sample size Analysis and 
assumptions 

Study 
limitations 

Study type Risk of 
bias 

GATHER 
compliance  

Study 
eligibili
ty 

Exclusion 
criteria 

1 Bell 
20205 

To predict 
the potential 
impact of 
COVID-19 
and related 
public health 
response on 
morbidity 
and 
mortality 

Uganda General 
population
, 
population
s at risk of 
HIV 
infection 
and 
malaria 
infection, 

(1) HIV 
incidence; (2) 
initiation of 
isoniazid-
preventive 
therapy; (3) 
facility delivery; 
(4) maternal 
mortality; (5) 
malaria case 

(1) Population data 
derived from Uganda 
Bureau of Statistics 
census report (Census 
2014 Preliminary 
Report); (2) Data for 
international 
comparison derived 
from  World 
Population Prospects 

NA Analysis: (1) 
DALYs 
calculation 
was done 
using the 
approach 
outlined in 
2018 WHO 
Methods and 
Data Sources 

(1) No 
adjustment to 
age-structure 
on underlying 
transmission of 
SARS-CoV-2 
was made; (2) 
The study did 
not account for 
potential long-

Epidemiolog
ical study 

Moder
ate risk 
of bias 

Complies, 
no 
checklist 
referenced 

Include
d 

NA 
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associated to 
HIV/AIDS, 
malaria, and 
maternal 
causes in 
Uganda 

women of 
reproducti
ve age,  

detection; (6) 
hospital 
admissions 
associated with 
malaria; (7) 
inpatients 
malaria deaths; 
(8) COVID-19 
mortality; (9)  
DALYs lost due 
to COVID-19; 
(10)  DALYs lost 
due to HIV; (11) 
DALYs lost due 
to malaria; (12) 
DALYs lost due 
to maternal 
causes 

2019, President’s 
Emergency Plan for 
Aids Relief 
(Reporting period: 
October 1, 2019 to 
April 5, 2020); (3)  
2018 baseline malaria 
mortality data 
extracted from the 
WHO World Malaria 
Report 2019; (4) Data 
on relative 
malaria mortality and 
incidence rates by age 
derived from Institute 
for Health Metrics 
and Evaluation 
(IHME); (4) COVID-
10 cases and deaths 
counts derived from 
COVID-19 
Dashboard by the 
Center for Systems 
Science and 
Engineering (CSSE) 
at Johns 
Hopkins University 
(JHU); Verity 2020; 
(5) Missed new 
treatment initiation 
based on March 2020 
vs. 2019 6-month 
average 

for Global 
Burden 
of Disease 
Estimates 
2000–2015; 
(2) Excess 
malaria 
incidence and 
mortality due 
to COVID-19 
were 
calculated 
assuming three 
WHO 
scenarios of 
minor (WS1: 
no ITN 
campaigns, 
continuous 
ITN 
distributions 
reduced by 
25% ), 
moderate 
(WS4: access 
to effective 
antimalarial 
treatment 
reduced by 
25%), and 
major (WS9: 
no ITN 
campaigns, 
both 
continuous 
ITN 
distributions 
and access 
to effective 
antimalarial 
treatment 
reduced by 
75%) 
disruption of 
malaria control 
services.  
 
Assumptions: 
(1) Age-
specific 

term increase 
in the burden 
of HIV due to 
increased 
perinatal 
transmission 
(reduced 
access to 
mother-to-
child 
prevention) 
and adult-to-
adult due to 
reduction in 
the distribution 
of condoms 
and access to 
ARV. 
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mortality due 
to COVID-19 
of Uganda 
similar to that 
of China; (2) 
20% detectable 
rate assumed; 
(3) 20% loss to 
follow-up 
assumed; (4) 
equal mortality 
across age-
groups 
assumed when 
estimated HIV 
burden; (5) 
Assumptions 
underlying 
DALYs 
calculations 

2 Boulle 
20206 

To examine 
the 
association 
between 
HIV and 
COVID-19 
death 

South 
Africa 

Adult 
public 
sector 
patients 
>20 years 
of age 

(1) Hazard ratio 
of COVID-19 
death comparing 
chances of death 
in each 
demographic, 
clinical, and 
epidemiological 
characteristics 
versus respective 
baseline level; 
(2) age-sex 
standardized 
mortality ratio 
comparing 
COVID-19 
deaths in HIV 
positive patients 
versus HIV 
negative patients 

Western Cape routine 
public sector data (3.5 
million patients 
“active” in the public 
health system) 

3,460,932 
“active 
patients”, 
22,308 
COVID-19 
positive, 
625 deaths 

Analysis: (1) 
Cox-
proportional 
hazards with 
adjustment for 
age, sex, other 
comorbidities, 
location 
(within Cape 
Town versus 
rest of the 
province); (2) 
indirect 
standardization 
used to adjust 
for age-sex the 
risk of 
COVID-19 
death among 
HIV positive 
patients 
assuming age 
similar to HIV 
negative 
patients; (3) 
bootstrap used 
to calculate 
95% 

(1) potential 
under-
ascertainment 
of 
comorbidities; 
(2) lack of data 
on 
socio-
economic 
status, BMI, 
and other risk 
factors; (3) 
relatively large 
numbers 
of PLWH 
without recent 
viral load or 
CD4 count 
results; (3) 
potential over-
estimation of 
the association 
due to residual 
confounding 

Epidemiolog
ical study 

Moder
ate risk 
of bias 

Complies, 
no 
checklist 
referenced 

include
d 

N/A 
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confidence 
intervals for 
SMR. 
 
Assumptions: 
proportional-
hazard 
assumption 

3 Buonsens
o 20207 

To assess 
the potential 
indirect 
impact of 
COVID-19 
on children 
vaccination 
or access to 
healthcare 
for most 
common 
diseases in 
Kent, Sierra 
Leone 

Sierra 
Leone 

Children 
under 5 
years of 
age  

Percentage 
change in 
children under 5 
years of age 
between 2019 
and 2020: (1) 
vaccination 
(BCG, OPV0, 
OPV1, PENTA1, 
PCV1, ROTA1, 
OPV2, PENTA2, 
PCV2, ROTA2, 
IPTI1, OPV3, 
PENTA3, PCV3, 
IPTI2, IPV, 
IPTI3, Measles, 
Yellow fever, 
and Measles 2nd); 
(2) Malaria 
(clinical 
diagnosis), 
Malaria 
(confirmed), 
Pneumonia, 
Diarrhea, Death 

Absolute number of 
children under 5 years 
of age immunized or 
assessed for most 
common diseases 
during COVID-19 
lockdown per center’s 
health workers from 
01/03/2020 to 
26/04/2020 and 
similar period of 2019 
(01/03/2019 to 
26/04/2019) derived 
retrospectively using 
the health facility 
routine activity 
reporting forms;  

NA Analysis: 
Wilcoxon test 
was used to 
compare the 
number 
vaccinated 
children in the 
two periods 
(during 
lockdown and 
same period in 
2019), for each 
type of 
vaccine. 
 
Assumptions: 
NA 

(1) The study 
analyzed 
preliminary 
retrospective 
data from an 
extremely 
poor area 
[therefore, 
generalizabilit
y of findings 
might be 
limited]; (2) 
the study did 
not collect and 
account for 
epidemiologica
l data which 
are currently 
unavailable in 
the area (such 
as birth rates 
from local 
villages) 

Epidemiolog
ical study 

Moder
ate risk 
of bias 

Complies, 
no 
checklist 
referenced 

Include
d  

NA 

4 Cilloni 
20208 

To estimate 
the potential 
long-term 
epidemiolog
ical 
consequence
s of 
COVID-19 
related 
disruption of 
TB on TB 
burden in 
high burden 
countries 

India, 
Kenya, and 
Ukraine 

General 
population
, TB 
patients 

(1) TB incidence; 
(2) TB mortality 

(1) Level of TB 
service disruption 
obtained from expert 
consultation; (2) Data 
on privately treated 
TB cases derived 
from Arinaminpathy 
2016; Data on TB 
prevalence and role of 
HIV on TB epidemic 
dynamics derived 
from Enos 2016; Data 
on multi-drug 
resistance Tb in 
Ukraine derived from 
Pavlenko 2018;  

NA Analysis: (1) 
Mathematical 
models from 
2019 Lancet 
Commission 
on 
Tuberculosis 
adapted to 
calculate the 
impact of TB 
services 
disruption on 
TB incidence 
and mortality 
(excess TB 
cases and 

(1) Model does 
not 
“distinguish 
age structure”; 
(2) Analysis 
does not 
differentiate 
between 
pulmonary and 
extrapulmonar
y TB; (3) In 
Kenya, model 
does not 
account for the 
effects of 
disruption of 
HIV care on 

Epidemiolog
ical study 

Moder
ate risk 
of bias 

Complies, 
no 
checklist 
referenced 

Include
d  

NA 
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deaths over the 
period 
2020 – 2025 
by comparing 
under 
lockdown 
scenarios 
versus TB 
services 
functioning as 
normal);  (2) 
Model 
projections 
done assuming 
lockdown 
scenarios: 
moderate 
scenario (2-
month 
lockdown 
followed by 2-
month 
restoration), 
severe scenario 
(3-month 
lockdown 
followed by 
10-month 
restoration). 
Assumptions: 
(1) Two 
phases 
assumed: (i) 
lockdown with 
consequent 
disruption of 
TB services 
(10% 
reduction in 
transmission, 
30 – 50% 
increase in 
initial (pre-
care seeking) 
patient delay, 
50 –70% 
decline in the 
probability of 
diagnosis per 
attempted 

TB epidemic 
dynamics; (4) 
Overall net 
reduction of 
household TB 
transmission. 
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clinic visit, 
first- and 
second-time 
treatment 
completion 
declines to 50 
– 70% and 
25% 
respectively, 
proportion of 
TB diagnosis 
having drug 
susceptibility 
test result 
declines to 5 – 
25%, treatment 
initiation 
declines to 25 
– 50%, and 
proportion of  
people living 
with HIV 
receiving  
isoniazid 
preventive 
therapy 
declines to 
10%), (ii) 
followed by a 
restoration 
period (TB 
services are 
linearly 
restored to 
normal 
functioning); 
(2) TB 
transmission 
revert to 
normal along 
with the lifting 
of lockdown. 

5 Davey 
20209 

To assess 
the effect of 
national 
COVID-19 
lockdown 
on study 
visits and 
pre-

South 
Africa 

HIV-
negative 
pregnant 
and post-
partum 
women in 
antenatal 
care. 

(1) proportion of 
women who 
missed visit 
before the 
lockdown; (2) 
proportion of 
women of missed 
visit during the 

(1) Cohort study of 
HIV-negative 
pregnant in antenatal 
care and post-partum 
women at a primary 
care clinic Cape 
Town, South Africa; 
(2) Study visits were 

455 HIV-
uninfected 
pregnant 
women 
(aged ≥16 
years) at 
their first 
antenatal 

Analysis: (1) 
the study 
compared 
missed 
study visits 
and PrEP 
prescription 
refill 

NA Epidemiolog
ical study 

Moder
ate risk 
of bias 

Complies, 
no 
checklist 
referenced 

include
d 

N/A 
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exposure 
prophylaxis 
(PrEP) 
prescriptions 
to HIV-
negative 
pregnant 
women in 
antenatal 
care in 
South Africa 

lockdown; (3) 
odds ratio of 
women missing a 
study visit during 
the lockdown 
and respective 
95% confidence 
interval was 
computed. 

scheduled at the same 
time as antenatal or 
postnatal visits 

visit 
(median 
gestation 21 
weeks 
(interquartil
e range 
(IQR) 14–
28); median 
age 25 years 
(IQR 22–
31)) 

visits at the 1-
month and 3-
month 
follow-up 
visits between  
before 
the national 
lockdown 
because of 
COVID-19 
(from August 
2019 to 27 
March 2020) 
and during the 
lockdown 
(from 
28 March 2020 
to 1 June 
2020) in 
women 
who started 
PrEP at 
enrolment; (2) 
odds ratio of 
women 
missing a 
study visit 
during the 
lockdown and 
respective 95% 
confidence 
interval were 
computed. 
 
Assumptions; 
NA 

6 Glaziou 
202010 

To predict 
the impact 
of 
reductions in 
the 
performance 
of global 
tuberculosis 
detection 
and care on 
tuberculosis 
mortality 
over 2020 

Global General 
population
, 
population 
with high 
risk for 
tuberculos
is, 
tuberculos
is patients 

(1) % change in 
tuberculosis case 
detection; (2) 
Excess 
tuberculosis 
deaths  

National country 
reports on 
monthly/weekly 
counts of reported 
tuberculosis cases 
(2020 and 2019)  

NA Analysis: (1) 
perturbation of 
tuberculosis 
detection and 
care are 
computed as a 
complement of 
the product 
between the 
number of 
months under 
disruption, the 
average 
monthly drop 

(1) the study 
does not 
provide long-
term 
predictions 
(only 2020); 
(2) predictions 
do not account 
for 
determinants 
of burden of 
tuberculosis, 
such as 
undernutrition; 

Epidemiolog
ical study 

Moder
ate risk 
of bias 

Complies, 
no 
checklist 
referenced 

include
d 

N/A 
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in case 
detection, and 
the inverse of 
number of 
months per 
year; (2) 
tuberculosis 
mortality is 
computed as 
follows: (i) the 
product 
between the 
perturbation of 
detection and 
care and the 
number of 
treated cases is 
derived 
(quantity A); 
(ii) quantity B 
is computed as 
the difference 
between 
incident 
tuberculosis 
cases and 
quantity A is 
computed; (iii) 
quantity C is 
computed by 
multiplying 
the case 
fatality rate 
among 
untreated 
(quantity D) 
and the 
quantity B; 
(iv) quantity E 
is computed by 
multiplying 
quantity A and 
the case 
fatality rate 
among treated 
(quantity F); 
(v)  quantity G 
is computed by 
summing 
quantity C and 

(3) predictions 
are not detailed 
[no 
national/region
al level 
predictions] 
are provided 
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quantity E; (vi) 
tuberculosis 
mortality 
under a given 
perturbation of 
detection and 
care is 
computed 
by summing 
quantity G 
across HIV 
status (positive 
and negative); 
(3) in the 
absence of a 
rebound in 
case detection 
above values 
prior to 
perturbation, 
the excess 
tuberculosis 
mortality is 
computed as 
follows: (i) the 
quantity X is 
computed as a 
complement of 
perturbation; 
(ii) quantity Y 
is computed as 
the difference 
between case 
fatality rate 
among 
untreated and 
case fatality 
rate among 
treated; (iii) 
the quantity Z 
is computed as 
the number of 
treated cases; 
(iv) the 
quantity W is 
computed as 
the product 
between 
quantities X, 
Y, and Z; (v) 
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the excess 
tuberculosis 
mortality is 
computed by 
summing 
quantity W 
across HIV 
status (positive 
and negative); 
(4) uncertainty 
is computed 
using second-
order Taylor 
series 
expansion 
about its 
moments. 
 
Assumptions: 
(1) the value of 
perturbation of 
tuberculosis 
detection and 
care is the 
same among 
HIV-positive 
and HIV-
negative 
patients 

7 Hogan 
202011 

To quantify 
the extent of 
that 
disruptions 
in HIV, 
tuberculosis 
and malaria 
services in 
low- and 
middle-
income 
countries 
with 
the high 
burden of 
these 
diseases can 
lead to 
additional 
loss of life 

Low- and 
middle-
income 
countries 

General 
population 

Number of 
additional deaths 
and additional 
years of life lost 
(due to COVID-
19, or due to 
HIV, 
tuberculosis, 
or malaria) 
compared to a 
scenario of no 
pandemic or 
associated 
disruptions, over 
1 year and 5 
years 

(1) Published articles 
and reports referenced 
in the manuscript 
and/or supplements 
(COVID data and 
model parameters); 
(2) grey literature  
referenced in the 
manuscript and 
supplement (eg; (i) 
United Nations World 
Population Prospects 
2019 (data used to 
calibrate model 
parameters to local 
contexts); (ii) 
assumptions made for 
the disruptions in HIV 
services were 
generated through 

NA Analysis: (1) 
COVID-19 
model (age-
structured 
SEIR model of 
SARS-CoV-2 
transmission 
that captures 
disease 
severity  
 and the 
associated 
healthcare 
requirements 
(from Walker 
2020 and 
Walker 2019)); 
(2) HIV model 
(deterministic 
mathematical 
model of HIV 

(1) the models 
do not account 
for the effects 
of potential 
interaction of 
HIV, TB, 
malaria with 
COVID-19; 
(2) the effect 
of COVID-19 
disruption on 
the risk of 
mother-to-
child 
transmission is 
not 
incorporated in 
the analysis; 
(3) potential 
increases in 
drug resistance 

Epidemiolog
ical study 

Moder
ate risk 
of bias 

Complies, 
no 
checklist 
referenced 

Include
d 

N/A 
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in the next 5 
years 

discussion with the 
HIV 
Modelling 
Consortium; (iii) 
UNAIDS estimates 
(data on the dynamics 
of HIV or ART 
coverage); (iv) WHO 
Global Tuberculosis 
Report 2019 (data on 
the incidence in 2018 
for the 
proportion of TB 
cases that were HIV-
coinfected and for the 
proportion of incident 
TB that was 
rifampicin-resistant); 
(v) 2017 malaria 
prevalence and 
the LLIN usage 
estimated at the 
administrative 1-unit 
level from the Malaria 
Atlas Project; (vi) 
Data from WHO 
along with data from 
Churcher 2016 used 
to estimate insecticide 
resistance in 
the local mosquito 
population; (vii) 
Model parameters for 
transmission and 
disease 
Progression based on 
data from China and 
the UK; United 
Nations. United 
Nations World 
Population Prospects) 

transmission to 
quantify the 
impact of 
Disruptions 
(based on 
Cremin 2013 
and Smith 
2016)); (3) TB 
model 
(deterministic 
model of TB 
transmission 
dynamics 
(based on 
Vesgas 2019)) 
 
Assumptions: 
(1) R0=3.0; (2) 
COVID-19 Rt 
is reduced by 
20% 
irrespective of 
any 
intervention 
due to a 
spontaneous 
reduction in 
social contacts; 
(3) No action 
= No 
substantial 
interventions 
against the 
COVID-19 
pandemic; (4) 
Mitigation = 
interventions 
capable of 
reducing the 
COVID-19 Rt 
by 45% 
enforced for 6 
months 
; (5) 
Suppression–
lift = 
interventions 
capable of 
reducing the 
COVID-19 Rt 

due to 
discontinuation 
of ART and 
TB regimens 
or use of 
substandard 
drugs are not 
accounted for 
in the 
modelling; (4) 
The TB model 
does not 
capture the 
dynamics of 
HIV or ART 
coverage; (6) 
The analysis 
does not take 
into account 
the fact that 
the monthly 
risk of death 
tends to 
increase over 
time, as 
individuals 
stop treatment 
with effective 
ART 
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by 75% are 
enforced for 
2 months, then 
lifted; 
(6) 
Suppression = 
interventions 
capable of 
reducing Rt by 
75% are 
enforced for 1 
year (this 
assumed that 
there is no 
large COVID-
19 pandemic 
in the next 5 
years because 
of  
pharmacologic
al solutions 
become 
available 
,); two sub 
scenarios are 
considered: (i)  
well managed 
suppression 
(no 
further 
disruption is 
produced 
during this 
period other 
than the 
disruption 
produced 
during the 
short-term 
application of 
mitigation or 
suppression 
interventions) 
and (ii) 
unmanaged 
suppression 
(=substantial 
obstacles to 
the provision 
of non-
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COVID-19 
care is 
accumulated 
during this 
long period of 
substantial 
anti-COVID-
19 measures) 
; (7) high 
demand on 
the health 
system = the 
number of 
COVID-19 
patients 
requiring 
non-critical 
care > 
50% of 
hospital 
capacity;  
extremely high 
demand = the 
number of 
COVID-19 
patients 
requiring 
non-critical 
care> 
100% of 
hospital 
capacity; (8) 
Routine 
services for 
prevention 
(e.g., VMMC, 
PrEP, ITN, 
and SMC) 
were assumed 
to be partially 
suspended at 
best during 
any disruption; 
(9) COVID-19 
related social 
distancing 
measures are 
assumed to 
produce 10% 
reduction in 



18 
 

the risk of 
acquiring HIV; 
(10) ITN 
campaigns are 
scheduled in 
2020; (11) 
HIV and TB: 
all services 
and 
related 
behaviours 
resume to 
pre-pandemic 
levels 
immediately 
after the 
COVID-19 
measures are 
lifted; (12) 
Malaria: 
treatment of 
clinical 
malaria 
remains at 
reduced for 2 
months, 
whereas all 
other 
services and 
associated 
behaviours 
resume to 
pre-pandemic 
levels 
immediately 
after the 
COVID-19 
measures are 
lifted; (13)  
25% of TB 
patients are 
assumed to 
continue 
having access 
to treatment in 
case of drug 
stock outs 

8 Jewel 
2020 112  

To compare 
the potential 
impact of 

South 
Africa, 
Malawi, 

General 
population
s, PLHIV 

(1) HIV 
incidence; (2) 
HIV deaths;  

(1) UNAIDS. 2020 
(2019 HIV 
prevalence); (2) 

NA Analysis: (1) 
COVID 
mortality 

(1) Interactions 
between 
COVID-19 

Epidemiolog
ical study 

Moder
ate risk 
of bias 

Complies, 
no 

Include
d 

NA 
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COVID-19 
related 
disruptions 
of HIV 
services on 
HIV 
outcomes 
with 
COVID-19 
attributable 
deaths in 
South 
Africa, 
Malawi, 
Zimbabwe, 
and Uganda 
under 
different 
model 
assumptions 
over five 
years from 
2020 to 
2025 

Zimbabwe, 
and 
Uganda 

published literature, 
referenced in the 
manuscript and/or 
supplements (COVID 
data and model 
parameters)  

estimation 
models [with 
different 
assumptions 
each] (Walker 
2020 [no 
action taken: 
R0=2.3], 
Pearson 2020 
[no action 
taken: R0=2.7], 
Cabore 2020 
[no action 
taken: R0=1.7 
(range across 
countries: 1.5-
1.80)) are used 
to compute 
potential 
COVID-19 
deaths; (2) 
mathematical 
model used to 
quantify the 
impact of 
COVID-19 
disruption on 
HIV incidence 
and mortality  
assuming three 
hypothetical 
scenarios; (2) 
Three 
hypothetical 
scenarios of 
increasing 
severity are 
assumed in the 
computation: 
(i) managed 
pause ((a) 
cessation of 
ART 
initiations of 
newly 
diagnosed HIV 
infections; (b) 
cessation of 
VMMC; (c) 
cessation of 

and HIV is not 
accounted for; 
(2) disruption 
of mother-
child 
prevention 
services is not 
accounted for; 
(3) potential 
increase in 
drug resistance 
due to 
disruption of 
HIV care is not 
accounted for; 
(4) the 
potential 
increase over 
time in the 
monthly risk of 
death due to 
interruption of 
ART is not 
accounted for; 
(5) potential 
longer duration 
of disruption 
of HIV 
services due to 
factors related 
to COViD-19 
is not 
accounted for; 
(6) 
assumptions 
underlying the 
analysis are 
not 
predictions, 
but 
hypothetical 
scenarios  

checklist 
referenced 
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PrEP); (ii) 
managed 
disruption ((a) 
managed pause 
plus cessation 
of PrEP 
prescription 
refills; (b) 10% 
reduction 
PLWHIV on 
ARV with 
viral 
suppression; 
(c) 50% 
reduction in 
condom use; 
(d) 10% 
reduction in 
the formation 
of new sexual 
partnerships); 
(iii) 
Interruption of 
supply ((a) 
managed 
disruption; (b) 
40% 
temporary 
cessation of 
ART among 
PLWHIV on 
ART) 
 
Assumptions: 
(1) 10% 
reduction in 
the rate of 
formation of 
new sexual 
partnerships; 
(2) cessation 
of VMMC; (3) 
10% reduction 
PLWHIV on 
ARV with 
viral 
suppression; 
(3) cessation 
of ART 
initiations of 
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newly 
diagnosed HIV 
infections; (4) 
50% reduction 
in condom use; 
(5) 40% 
temporary 
cessation of 
ART among 
PLWHIV on 
ART; (6) 
PLWHIV who 
stopped ART 
resume ART 
immediately 
with 
resumption of 
supply, 
without any 
long-term 
implications 
on prognosis; 
(7) mortality 
risk among 
PLWHIV 
interrupting 
ART (95% 
uncertainty 
interval) (also 
informed by 
The Strategies 
for 
Management 
of 
Antiretroviral 
Therapy 
(SMART) 
Study Group 
2006; Todd 
2007): 
monthly risk 
during the 
pandemic: 
0.24% (0.10-
0.44); risk 
after one year: 
2.91%(1.24-
5.28) 
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9 Jewell 
2020 213 

To predict 
the potential 
effects of 
COVID-19 
related 
disruption 
on HIV 
deaths and 
new 
infections 
lasting 3 or 
6 month 
over one 
year and 
five years in 
sub-Saharan 
Africa 

sub-
SaharanAfr
ica 

General 
population
, PLWHA 

(1) relative 
change in HIV 
death comparing 
the scenario with 
COViD-19 
disruption versus 
the alternative 
scenario without 
COVID-10 over 
the same period; 
(2) excess HIV 
deaths at national 
and regional 
level over a year 

(1) UNAIDS. 2020 
(2019 HIV incidence, 
prevalence, and 
mortality estimates); 
(2) published 
literature, referenced 
in the manuscript 
and/or supplements 
(HIV epidemics 
models); (3) 
Population Health 
Impact Survey (HIV 
data); (4) South 
Africa 
(HSRC survey) 
(additional HIV data); 
(5) Botswana (BCPP 
2013-15) (additional 
HIV data) 

NA Analysis: (1) 
HIV epidemics 
models (Goals 
(Stover 2016), 
Optima HIV 
(Keer 2015), 
HIV 
Synthesis 
(Phillips 
2019), an 
Imperial 
College 
London model 
(Beacroft 
2019), and 
EMOD 
(Bershteyn 
2018)) used to 
estimate the 
effect of 
COVID-19 on 
HIV mortality 
and incidence; 
(2) Scenarios 
of disruptions 
of HIV 
services 
affecting 20%, 
50%, and 
100% of 
PLWA were 
considered; (3)   
 
Assumptions: 
(1) immune 
recovery of 
PLWHA under 
ART declines 
rapidly after 
interruption of 
treatment with 
ARV; (2) 
Reduction of 
sexual 
behavior risky 
for HIV 
infection  
because of 
COVID-19 
related 

(1) Important 
uncertainty on 
the effect of 
interruption of 
ART on the 
risk of death; 
(2) Potential 
interaction 
between hIV 
and CoviD-19 
was not 
accounted in 
the models; (3) 
Potential 
overlap in the 
people counted 
as having died 
from HIV and 
TB not 
accounted for 
in the analysis; 
(4)  The 
analysis did 
not consider 
specifically 
disruptions of 
HIV services 
for key 
populations 
(e.g.  
female sex 
workers, men 
who have sex 
with men) 

Epidemiolog
ical study 

Moder
ate risk 
of bias 

Complies, 
no 
checklist 
referenced 

Include
d 

NA 



23 
 

restrictions is 
assumed; (3) 
Coverage of 
HIV services, 
except 
VMMC, is 
assumed to be 
the same as 
2019; (4) 
VMMC are 
assumed to 
follow an 
increasing 
trend; (5) 
model specific 
assumptions 
(involving: (i) 
change in 
sexual 
behavior; (ii) 
dynamics of 
HIV 
acquisition; 
(iii) HIV 
natural history; 
(iv) HIV 
testing and 
diagnosis; (v) 
risk of deaths 
while on ART; 
(vi) recovery 
of CD4 after 
ART initiation 
following 
ART 
interruption; 
(vii) PMTCT 
indication, 
coverage and 
duration; 

1
0 

McQuaid 
202014 

To estimate 
the impact 
of COVID-
19 related 
reduction in 
social 
contacts and 
service 
delivery on 
tuberculosis 

China, 
India, and 
South 
Africa 

General 
population
, TB 
patients, 
family 
member of 
TB 
patients 

(1) tuberculosis 
incidence; (2) 
tuberculosis 
deaths 

(1) Scientific 
literature referenced 
in the manuscript 
and/or supplement 
(Harris 2020 (age-
specific contact 
matrix calibrated to 
country-specific 
data)); (2) 
government 

NA Analysis: (1) 
cumulative 
change in 
tuberculosis 
burden over 5 
years is 
computed and 
compared with 
the baseline of 
no change; (2) 

(1) drug-
resistant 
tuberculosis is 
not accounted 
for in the 
analysis; (2) 
subnational 
heterogeneity 
is not 
accounted for 

Epidemiolog
ical study 

Moder
ate risk 
of bias 

Complies 
partially 
[data 
sources 
and model 
characterist
ics are not 
described 
explicitly 
in the 

Include
d 

NA 
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burden in 
China, India, 
and South 
Africa 

institutions (National 
Institute For 
Communicable 
Diseases (impact of 
COVID-19 
intervention on TB 
testing in South 
Africa); (3) Global 
health organizations 
((i) Stop TB 
partnership 
(proportion of 
tuberculosis detected 
cases and cases 
successfully treated); 
), (ii) WHO (Global 
Tuberculosis Report 
2019 (TB 
epidemiological data)) 
 

mathematical 
model with 
age-specific 
contact; (3) 
country-
specific data 
used to 
calibrate 
model; (4) 
contact rates 
reweighted 
between age; 
three scenarios 
(low, medium, 
and high) of 
reduction of 
social contact 
((i) schools 
(0%, 50%, and 
100%); 
transport 
(30%, 60%, 
80%); leisure 
settings (50%, 
70%, 80%, 
workplaces 
(20%, 30%, 
50%) 
 
Assumptions: 
(1) Mean 
number of 
within-
household 
contacts is 
assumed 
unchanged; (2) 
reductions in 
social contacts 
and service 
delivery are 
assumed to 
start early in 
2020 and to to 
last 6 months 

in the analysis; 
(3) 
consequences 
of COVID-19 
[and its control 
measures] on 
poverty and 
access to ARV 
not accounted 
for in the 
analysis; (4) 
potential 
subsequent 
pandemic 
waves of 
CoviD-19 
requiring 
further 
mitigation 
measures are 
not counted for 
in the analysis 
(instead, the 
effects of six 
months of 
disruption are 
assumed); (5) 
potential risk 
of increased 
severity due to 
interaction 
between 
CoviD-19 and 
active/previous 
tB are not 
accounted for. 

manuscript
], no 
checklist 
referenced 

1
1 

Roberton 
202015 

To estimate 
excess 
maternal and 
under-5 
child deaths 

LMIC (118 
countries) 

Pregnant 
women, 
women in 
reproducti
ve age, 

(1) maternal 
cause specific 
excess deaths 
((a)parenteral 
administration of 

(1) data underlying 
assumptions of 
reduction categories 
(retrieved from  past 
epidemics and media 

NA Analysis: (1) 
Lives Saved 
Tool (LiST) 
used to 
calculate 

(1) the 
modelling 
framework did 
not account for 
other 

Epidemiolog
ical study 

Moder
ate risk 
of bias 

Complies, 
no 
checklist 
referenced 

Include
d 

NA 
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associated 
with 
potential 
COVID-19 
related 
disruption of 
health 
systems  

under-five 
child, 
general 
population 

uterotonics, (b) 
parenteral 
administration of 
antibiotics, (c) 
parenteral 
administration of 
anticonvulsants, 
(c) clean birth 
environment, (d) 
contraceptive 
use, (e) 
magnesium 
sulfate 
management of 
pre-eclampsia, 
(f) micronutrients 
supplementation 
(iron and 
multiple 
micronutrients, 
(g) antibiotics for 
preterm or 
prolonged 
premature 
rupture of 
membranes, (h) 
manual removal 
of placenta, (i) 
removal of 
retained products 
of conception, (j)  
hypertensive 
disorder case 
management, (k) 
blood 
transfusion, 
household 
protected from 
malaria (ITN and 
indoor residual 
spraying), (l) safe 
abortion services, 
(m) tetanus 
toxoid 
vaccination, (n)  
malaria case 
management, (o) 
intermittent 
preventive 
treatment of 

reports); (2) 
assumption of relative 
increase of wasting 
based on World Food 
Programme 
predictions of people 
potentially facing 
food crises because of 
the pandemic (2020 
Global Report of 
Food Crises): (3) data 
are drawn from the 
published reports and 
sources referenced in 
the 
manuscript/suppleme
nts 

excess 
maternal and 
under-five 
deaths (by 
comparing 
each of the 
three analytical 
scenarios 
below 
described with 
a 
counterfactual 
scenario of no 
disruption to 
health system); 
(2) The 
analysis was 
based on three 
hypothetical 
scenarios ((i)  
scenario 1 
assumes small 
disruptions 
(workforce 
reduction 
(none to 
small); 
supplies 
reduction 
(small); 
demand 
reduction 
(none to 
small); access 
reduction 
(small); 
coverage 
reduction (9.8 
to 18.5%); (ii) 
scenario 2 
assumes 
greater  
disruptions 
(workforce 
reduction 
(small to 
moderate); 
supplies 
reduction 
(moderate); 

dimensions of 
service quality; 
(2) interaction 
between 
component 
was not 
accounted for 
when 
computing 
coverage 
reduction; (3) 
the potential 
effect of 
changes in 
population size 
associated with 
increase in 
fertility 
because of 
reduced 
contraceptive 
prevalence is 
not accounted 
for in the 
analysis; (4) 
the analysis 
did not account 
for disruptions 
of 
interventions 
related to 
breastfeed, 
water and 
sanitation 
(marginal 
reductions are 
assumed); (5) 
stunting was 
not accounted 
for in the 
analysis; (6) 
the analysis 
did not include 
HIV 
interventions 
(assumed by 
HIV accounts 
for small 
proportion of 
global child 
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malaria in 
pregnancy, (p) 
assisted vaginal, 
(q) delivery, 
caesarean 
delivery); (2) 
under-five child 
cause specific 
excess deaths 
((a) increase in 
wasting 
prevalence, (b) 
case management 
of neonatal 
sepsis/pneumoni
a, (c) oral 
antibiotics for 
pneumonia, (d) 
oral rehydration 
solution, (e) 
thermal 
protection, (f) 
clean cod care, 
(g) tetanus toxoid 
vaccination, (h) 
neonatal 
resuscitation, (i) 
immediate 
drying and 
additional 
stimulation, (j) 
clean birth 
environment, (k) 
measles vaccine, 
(l) vitamin A for 
treatment of 
measles, (m) 
diphtheria-
tetanus-pertussis 
vaccine,   (n) 
vitamin A 
supplementation, 
(o) assisted 
vaginal delivery, 
(p) Haemophilus 
influenzae type b 
vaccine, (q) 
antibiotics for 
preterm or 
prolonged 

demand 
reduction 
(none to 
small); access 
reduction 
(small); 
coverage 
reduction (18.8 
to 26.9%); (iii) 
scenario 3 
assumes 
greater  
disruptions in 
the health 
system 
coupled with 
families and 
non-essential 
workers being 
forced to stay 
home as a 
result of 
government 
COVID-19 
related 
restrictions 
(workforce 
reduction 
(moderate to 
large); supplies 
reduction 
(moderate); 
demand 
reduction 
(none to 
small); access 
reduction 
(large); 
coverage 
reduction (39.3 
to 51.9%); (3) 
coverage 
reduction is 
computed as a 
complement of 
the product of 
complements 
of  reduction in 
workforce, 
reduction in 

deaths); (7) 
reduction in 
vaccination 
coverage 
assumed to be 
equal to other 
preventive 
services; (8) 
the estimated 
excess deaths 
do not account 
for transition 
periods during 
which 
coverage is 
declining or 
returning to 
baseline levels 
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premature 
rupture of 
membranes, (r) 
parenteral 
administration of 
antibiotics, (s) 
pneumococcal 
conjugate 
vaccine, (t) 
artemisinin-
based 
combination 
therapies for 
treatment of 
malaria, (u) zinc 
for treatment of 
diarrhea, (v) 
antibiotics for 
treatment of 
dysentery, (x) 
cesarean 
delivery, (y) 
household 
protected from 
malaria (ITN or 
indoor residual 
spraying), (z) 
meningococcal A 
vaccine, (w) 
complementary 
feeding, (aa) 
maternal age and 
birth order, (bb) 
intermittent 
preventive 
treatment in 
pregnancy, (cc) 
rotavirus 
vaccine, (dd) 
syphilis detected 
and treated) 

supplies, 
reduction in 
demand, and 
reduction in 
access; (4) 
each scenario 
was modelled 
for three 
months and 
extrapolated 
for 3, 6, and 12 
months.  
 
Assumptions: 
(1) the 
analytical 
framework 
assumes that 
coverage of 
health services 
is comprised 
of four 
components 
((i) availability 
of healthcare 
worker, (ii) 
availability of 
supplies and 
equipment, 
(iii) demand 
for services, 
(iv) access to 
service); (2) 
four reduction 
categories 
were assumed 
((i) no 
reduction 
(0%), (ii) small 
reduction 
(5%); (iii) 
moderate 
reduction 
(10%); (iv) 
large reduction 
(25%)); (3) 
three levels of 
relative 
increase in 
wasting were 
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assumed ((i) 
10%, (ii) 20%, 
(iii) 50%); 
three levels of 
increase in 
proportion of 
wasting 
children (10% 
increase in 
scenario 1, 
20% increase 
in scenario 2, 
and 
50% increase 
in scenario 3); 
(4) the analysis 
assumed that 
provision of 
health services 
is a product of 
workforce and 
supplies; (5) 
the analysis 
assumes that 
utilization of 
health services 
is a product of 
demand and 
access; (6) the 
analysis 
assumes that 
coverage is a 
product of 
provision and 
utilization of 
health 
services; (7) 
herd immunity 
of 15% of 
vaccine-
preventable 
deaths  
assumed tp 
occur  
countries with 
low 
vaccination 
index (first 
herd immunity 
assumption, 
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informed by 
Wahl 2018); 
(8) 80% 
unvaccinated 
cohort were 
assumed to be 
protected 
(second herd 
immunity 
assumption, 
informed by 
Carter 2019) 
assumed in 
countries with 
high 
vaccination 
index 

1
2 

Sherrard-
Smith 
202016 

To estimate 
the impact 
of COVID-
19-related 
disruption of 
malaria 
prevention 
and control 
services on 
malaria 
morbidity 
and 
mortality in 
sub-Saharan 
Africa 

Sub-
Saharan 
Africa 

General 
population 

(1) malaria 
incidence; (2) 
malaria deaths; 
(3) life-years lost 

(1) data used for 
model parameters 
based on studies from 
China and the United 
kingdom (Walker 
2020, Ferguson 2020, 
Verity 2020); (2) 
Surveys of social 
distancing across SSA 
from published 
scientific reports  and 
WHO data used to 
calibrate the model to 
represent malaria 
endemic settings (le 
Polain de Waroux 
2018; WMR 2019); 
(3) provision of 
hospital beds and ICU 
derived from 
published literature 
(Walker 2020); (4) 
2016 data on malaria 
prevalence extracted 
from Malaria Atlas 
Project; (5) data on 
malaria control  and 
prevalence for Nigeria 
provided by National 
Malaria Elimination 
Program; (6) data 
from WHO along 
with data from 

NA Analysis: (1) 
Mathematical 
models are 
used to 
estimate the 
impact of 
different levels 
of malaria 
services 
disruption due 
to COVID-19 
mitigation or 
suppression 
measures 
(sensitivity 
analysis: R0 
ranging from 
2.0 to 3.5 
tested; 
changing main 
model 
parameters 
tested (R0, 
effectiveness 
of social 
distancing 
measures to 
reduce contact 
rate, duration 
of 
hospitalization
, disease 
severity); (2) 

(1) 
Consequences 
of COVID-19 
[and its control 
measures] on 
poverty, 
malnutrition, 
and societal 
instability, 
which 
themselves are 
determinants 
of malaria 
burden, are not 
accounted for 
in the analysis; 
(2) large 
uncertainty in 
projected 
effects of 
COVID-19 
due to 
variability and 
unpredictabilit
y in country 
responses to 
the pandemic; 
(3) large 
uncertainty in 
epidemics 
dynamics of 
COVID-19 
across Africa; 

Epidemiolog
ical study 

Moder
ate risk 
of bias 

Complies, 
no 
checklist 
referenced 

Include
d 

NA 
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Churcher 2016 and 
Sherrard-Smith 2018 
used to estimate 
insecticide resistance 
in 
the local mosquito 
population; (7) data 
on the proportion of 
malaria clinical cases 
receiving prompt 
treatment is derived 
from Demographic 
Health Survey;  

COVID-19 
transmission 
dynamics 
model applied 
to generate 
possible 
epidemic 
dynamics of 
the pandemic 
across the 
continent 
(COVID-19 
trajectory 
based on 
models of 
Walker 2020 
(age-structured 
SEIS 
transmission 
model); (3) 
Malaria model 
from a 
previous study 
used to predict 
malaria deaths 
at 
administrative 
level 1 
(malaria 
transmission 
dynamics 
model from 
Griffin 2016) 
(3) Four 
scenarios 
considered ((i) 
unmitigated 
COVID-19 (no 
direct action; 
contact rates 
reduced by 
20%; high 
disruptive for 
malaria 
services, but 
for a limited 
period); (ii) 
mitigation 
(isolation and 
social 

(4) proportion 
of malaria 
clinical cases 
receiving 
prompt 
treatment is 
assumed to be 
at 2016 levels 
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distancing 
measures 
implemented; 
contact rates 
reduced by 
45% for 6 
months; Rt >1 
despite 
reduction in 
social 
contacts); (iii) 
suppression 
(stringent 
measures are 
enforced for 
12 months, 
contact rates is 
reduced by 
75%; Rt <1 as 
a result of 
social 
distancing 
measures; 
malaria 
services 
disrupted for a 
year; the 
consequences 
of lifting these 
measures after 
12 months are 
assumed to be 
similar to 
suppression-
lift in terms of 
second wave if 
no effective 
pharmaceutical 
measures are 
available when 
these are 
lifted), (iv) 
suppression-
lift 
(suppression 
with 
lockdown-type 
measures n is 
followed by 
lifting of 
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measures 
resulting in a 
second wave 
of COVID-19; 
lockdown-type 
measures are 
assumed to 
reduce contact 
rates by 75% 
for 2 months, 
then return to 
80% of pre-
CovID-19 
levels); (4) 
Differences in 
population 
immunity to 
malaria and 
the effects of 
insecticide-
resistant 
mosquitoes are 
accounted for 
in the analysis. 
 
Assumptions: 
(1) no 
COVID-19-
malaria 
interaction 
with 
implications in 
terms of 
transmission 
and severity; 
(2) the analysis 
assumed that 
malaria service 
disruption can 
occur due to 
(a) COVID-19 
mitigation or 
suppression 
measures, or 
(b) COVID-19 
overwhelming 
local health 
systems 
capacity; R0=3  
(3.5-day 
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doubling 
time)(based on 
Jiehao 2020 (a 
study from 
China); (3) 
overwhelmed 
health system 
is defined as 
number of 
non-critical 
COVID-19 
>50% than 
usual hospital 
capacity 
(1,282/1,000,0
00 population 
for Africa) 

1
3 

Siedner 
202017 

To identify 
the impact 
of 
nationwide 
lockdown 
on 
ambulatory 
clinic 
visitation in 
rurual Kwa-
zulu Natal in 
South Africa 

Kwa-Zulu 
Natal, 
South 
Africa 

General 
population
, women 
of 
reproducti
ve age, 
children  

Daily visitation 
at ambulatory 
clinics (stratified 
by child health, 
perinatal care 
and family 
planning, HIV 
services, non-
communicable 
diseases, age, 
and sex) 

Prospective data of 
clinic visits at 11 
clinics in Kwa-Zulu 
Nata derived from 
Africa Health 
Research Institute 
Health and 
Demographic System 

36,291 
individuals, 
55,545 
visits 

Analysis: 
(1) interrupted 
time series 
analysis with 
discontinuity 
regression to 
quantify the 
changes in 
ambulatory 
clinic 
visitations 
from 60 days 
prior 
lockdown until 
35 days after 
lockdown 
implementatio
n; (2) mixed 
effects linear 
regression 
models using 
restricted 
maximum 
likelihood. 
 
Assumptions: 
(1) assumed 
that there were 
no other 
external 
factors 
disrupting the 
health system 

(1) unable to 
assess long-
term 
repercussions 
of lockdown 
related 
disruptions; (1) 
results are not 
generalized to 
longer time 
horizons; (3) 
study area (a 
rural area of 
South Africa) 
reported only 
only a few 
dozens of 
COVID-19 (as 
opposed to a 
moderate sized 
COViD-19  
epidemic in the 
country 
overall) 

Epidemiolog
ical study 

Moder
ate risk 
of bias 

Complies, 
no 
checklist 
referenced 

Include
d 

NA 
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in the study 
period; (2) 
discontinuity 
regression 
analysis 
assumptions 

1
4 

WHO 
202018 

To estimate 
the potential 
impact of 
health 
service 
disruption of 
malaria 
burden in 
sub-Saharan 
Africa 

sub-
Saharan 
Africa 

General 
population
, 
population 
at risk of 
malaria 
infection,  

Malaria 
incidence, 
malaria deaths 

(1) Malaria data are 
derived from surveys 
and programmatic 
reports (Plasmodium 
falciparum parasite 
rate, intervention 
coverage); (2) 
baseline malaria cases 
and deaths derived 
from  WMR 2019 

NA Analysis: (1) 
impact of 
timing of 
COVID-19 
related service 
disruption with 
respect to 
malaria 
transmission 
seasonality 
(modelling 
framework 
based on  
WHO’s Global 
technical 
strategy for 
malaria 2016-
2030 was used 
to calculate 
normalized 
malaria 
incidence per 
person per 
year); (2) Nine 
different 
scenarios of 
COVID-19 
related 
disruption of 
malaria 
services 
(hereafter 
referred to as 
WS) are 
assumed ((i) 
WS1 (no ITN, 
continuous 
ITN 
distribution 
reduced by 
25%); (ii) 
WS2 (no ITN 
campaigns , 
continuous 

(1) The 
analysis does 
not include 
disruption of 
indoor residual 
spraying and 
seasonal 
malaria 
chemoprophyl
axis; (2) the 
effect of 
antimalaria 
immunity is 
not accounted 
for in the 
analysis; (3) 
several 
countries were 
not included in 
the analysis 
(these are 
countries that 
are assumed to 
have relatively 
low malaria 
cases and 
deaths ( 
Botswana, 
Comoros, 
Cabo Verde, 
Djibouti, 
Eswatini, and 
Sao Tome & 
Principe) and 
malaria-free 
(Lesotho)); (4)  
model 
estimates 
haave large 
uncertainty 

Epidemiolog
ical study 

Moder
ate risk 
of bias 

Complies, 
no 
checklist 
referenced 

Include
d 

NA 
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ITN 
distribution 
reduced by 
50%); (iii) 
WS3 (no ITN 
campaigns, 
continuous 
ITN 
distribution 
reduced by 
75%); (iv) 
WS4 (access 
to effective 
antimalarial 
treatment 
reduced by 
25%); (v) WS5 
(access to 
effective 
antimalarial 
treatment 
reduced by 
50%); (vi) 
WS6 (access 
to effective 
antimalarial 
treatment 
reduced by 
75%); (vii) 
WS7 (no ITN 
campaigns , 
both 
continuous 
ITN 
distribution 
and access to 
effective 
antimalarial 
treatment 
reduced by 
25%); (viii) 
WS8 (no ITN 
campaigns , 
both 
continuous 
ITN 
distribution 
and access to 
effective 
antimalarial 
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treatment 
reduced by 
50%); (ix) 
WS9 (no ITN 
campaigns , 
both 
continuous 
ITN 
distribution 
and access to 
effective 
antimalarial 
treatment 
reduced by 
75%); (3) a 
counterfactual 
scenario 
representing 
the best 
estimate of 
ITN and case 
management 
coverage in 
2020 assuming 
implementatio
n of planned 
ITN 
campaigns and 
no disruption 
in access to 
effective 
antimalaria 
treatment was 
also modelled; 
(4) impact of 
these scenarios 
for the period 
April-
December is 
computed for 
each of these 
scenarios 
using a 
geostatistical 
framework 
developed by 
Malaria Atlas 
Project (this 
framework 
was also used 
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for WMR 
malaria case 
estimation for 
moderate- and 
high-
transmission 
countries in 
Africa); (5) 
The MAP 
model is used 
to infer 
plausible 2020 
PfPR, which is 
subsequently 
used to derive 
corresponding 
annual 
incidence of 
uncomplicated 
clinical 
malaria, and 
attributable 
malaria deaths   
under the 9 
scenarios of 
COVID-19 
related malaria 
service 
disruption 
(which are 
then compared 
with 
predictions 
under the 
counterfactual 
scenario of no 
malaria 
services 
disruption to 
estimate 
excess morbi-
mortality) 

 
Assumptions: 
(1) the analysis 
assumed a 35-
day between 
peak rainfall 
and peak 
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malaria 
incidence;  

1
5 

Ahmed 
202019 

To examine 
the 
viewpoints 
and 
experiences 
of 
stakeholders 
who seek, 
deliver and 
manage 
health care 
on the sites 
regarding  
access to 
health 
services for 
non-
COVID-19 
conditions 
before and 
during 
COVID-19 

Banglades
h, Kenya, 
Nigeria, 
and 
Pakistan 

Slum 
communiti
es 

(1) Common 
illness that 
residents seek 
healthcare; (2) 
access to and 
usage of 
healthcare 
services ((i) 
physical 
accessibility, (ii) 
reluctance to 
seek care 
because of fear 
and stigma 
associated with 
the pandemic); 
cost of healthcare 
((i)price 
increases due to 
lockdowns, (ii) 
reduced income 
due to 
lockdowns) 

Data pertaining study 
outcomes collected 
from community 
leaders, residents, 
health workers, 
volunteers, and 
managers using face-
to-face workshops 
and meetings in each 
country. 

774 pre-
COVID-19, 
86 people in 
the COVID-
19 era. 

NA (1) The study 
did not 
comprise a 
representative 
sample of 
vulnerable 
groups. (2) 
Social 
desirability 
bias might 
have affected 
the quality of 
the data 
provided by 
study 
participants. 
(3) Use of 
telephone calls 
(in the 
COVID-10 
era) instead of 
face-to-face 
interactions (as 
it was done in 
the pre-
COVID-19 
era) might 
have affected 
quality of the 
data provided 
by study 
participants. 

Epidemiolog
ical study 

N/A N/A Exclud
ed 

Ineligible study 
design (no 
quantitative data 
generated) 

1
6 

Alene 
202020 

To explore 
the  
potential 
consequence
s of 
COVID-19 
on TB 
programs 
and disease 
burden, and 
provide 
possible 
strategies 
that 

Global General 
population
, patients 
with 
active 
tuberculos
is, 
population
s 
susceptibl
e to 
contagion 
or 
reactivatio

(1) Household 
transmission of 
TB due to 
COVID-19 
lockdowns and 
stay-home 
orders; (2) 
disruption of TB 
treatment and 
diagnostic 
services due to 
the COVID-19 
pandemic 
(diversion of 

Data used are drawn 
from published 
scientific reports and 
grey literature  
referenced in the 
manuscript 

NA NA NA Epidemiolog
ical study 

N/A N/A Exclud
ed 

Ineligible study 
design (no 
quantitative data 
generated, 
review) 
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could help 
mitigate 
them 

n of  
tuberculos
is 

resources, 
reduced 
oversight and 
accountability of 
TB programmes, 
increased 
pressure on 
healthcare 
workers (HCW) 
increasing 
propensity of 
errors, reduced 
availability of 
HCW because 
COVID-19 
restrictions or 
sickness, reduced 
willingness of 
patients to visit 
health facility 
due to fear and 
stigma associated 
with COVID-
19); (3) 
disruption of TB 
prevention and 
control (due to 
cancellation of 
exchange of 
research and 
information, 
detrimental effect 
of the pandemic 
on BCG 
vaccination, 
shortage of 
resources due to 
diversion 
towards COVID-
19 and indirect 
effects of 
economic 
distress 
associated with 
the pandemic); 
(4) Late 
reactivation of 
TB (because of 
the detrimental 
effects of 



40 
 

COVID-19 on 
immune system, 
respiratory 
system, and 
national 
economies) 

1
7 

Amimo 
202021 

To examine  
the effect of 
the 
pandemic on 
the capacity 
of patients 
to use 
essential 
health 
services 

Africa Vulnerabl
e and 
under-
served 
segments 
of society 

(1) Reduction of 
the capacity and 
willingness of 
patients 
to use essential 
health services 
due to the 
COVID-19 
pandemic 
(because of (i) 
reduced ability of 
patients  to pay 
for 
transportation, 
(ii) reduced 
availability of 
transportation, 
(iii) long distance 
to health 
facilities, and (iv) 
reduced 
willingness of 
patients to visit 
health facility 
because of 
institutional 
mistrust and 
misinformation 
as well as 
overlap of 
clinical features 
between COVID, 
TB, and malaria) 

(1) Epidemiological 
data on HIV, TB, 
malaria derived from 
published articles; (2) 
COVID-19 cases and 
deaths counts derived 
from   COVID-19 
situation 
Reports (WHO); (3) 
demographic data 
extracted from Global 
health observatory 
data repository; (4) 
epidemiological data 
on HIV/AIDS derived 
from Global HIV 
Statistics 2019 
retrieved from 
UNAID reports; (5) 
Data on malaria 
incidence and 
mortality derived 
from World Malaria 
Report 2019 (WHO). 

NA NA NA Epidemiolog
ical study 

N/A N/A Exclud
ed 

Ineligible study 
design (no 
quantitative data 
generated) 

1
8 

Brey 
202022 

To assess 
the 
implementat
ion of home 
delivery of 
medicines 
for patients 
with chronic 
conditions  
instituted by 
the 

South 
Africa 

Patients 
with 
chronic 
conditions 
such as 
HIV/AID
S, TB, 
diabetes, 
hypertensi
on, asthma 
and 

(1) strengths, 
weaknesses, 
opportunities, 
and threats of 
home delivery of 
medicines for 
chronic 
conditions; (2) 
role of  
stakeholders and 
components of 

NA NA NA NA Epidemiolog
ical study 

N/A N/A Exclud
ed 

Ineligible study 
design (no 
quantitative data 
generated) 
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Metropolita
n Health 
Services 
during the 
COVID-19 
pandemic  in 
Cape Town, 
South Africa 

chronic 
obstructiv
e 
pulmonary 
disease 

the system for 
home delivery of 
medication for 
patients with 
chronic 
conditions 

1
9 

Clark 
202023 

To estimate 
the number 
of 
individuals 
at increased 
risk of 
severe 
COVID-19 
nationally, 
regionally, 
and globally 

188 
countries 

General 
population 

Number and 
percentage of 
country 
population at 
increased risk of 
severe disease 
COVID-19 by 5-
year age groups  

(1) prevalence of 
underlying conditions 
derived by mapping 
list of Global Burden 
of Diseases, Risk 
Factors, and Injuries 
Study (list of 11 
conditions in GBD 
2017 with potential to 
increase the risk of 
severe COVID-19 
illness) to guidelines 
for severe COVID-19 
guidelines published 
by WHO/USA; (2) 
population data 
derived from UN mid-
year population 
estimates for 2020; 
(3) UN grouping of 
countries used; (4) 
PLWHA on ART 
used based on WHO 
national estimates;   

NA Analysis: (1) 
current number 
of individuals 
with 
underlying 
conditions that 
increase risk of 
severe 
COVID-19 
was computed 
by 5-year age 
groups, sex, 
and country; 
(2) percentage 
of country 
population at 
increase risk of 
severe 
COVID-19 
was calculated 
by: (i) first 
computing the 
expected 
proportion of 
individuals 
with at least 
one COVID-
19-related 
condition 
complement of 
the product of 
complements 
of the 
probability of 
not having a 
condition in 
any of the 11 
categories, X; 
(ii) then the 
ratio between 
the observed 
and the 

(1) The 
computed 
estimates are 
not 
disaggregated 
by sex, 
although 
empirical 
evidence has 
shown that a 
positive link 
between male 
sex and 
hospital 
admission; (2) 
The estimates 
of individuals 
at high risk of 
COVID-19 in  
Africa are 
sensitive to the 
relative risk 
(RR) assumed 
for HIV/AIDS; 
(3) many risk 
factors do not 
have baseline 
prevalence 
data available 
for 188 
countries by 5-
year age 
groups and 
sex; (4) 
Studies on 
which 
multimorbidity 
adjustment 
was based 
cannot capture 
the global 
diversity of 

Epidemiolog
ical study 

Moder
ate risk 
of bias 

Complies, 
no 
checklist 
referenced 

Exclud
ed 

Unrelated 
outcomes 
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expected 
percentage of 
individuals 
with at least 
one condition 
was computed, 
Y (calculation 
of Y was based 
on Wang 2014 
(data from 
china)); (iii) 
finally, the 
proportion of 
individuals of 
have at least 
one underlying 
condition was 
calculated as a 
product of X 
by Y; (3) the 
estimates were 
adjusted for 
multimorbidity 
by applying  to 
all countries a 
pooled 
estimate of 
multimorbidity 
fraction 
representing 
the fraction of 
individuals 
with at least 
one underlying 
condition (this 
was based on 
studies from 
China (Wand 
2014) and 
Scotland 
(Barnett 
2012)); (4) 
proportion of 
older 
individuals 
without an 
underlying 
condition who 
could be 
considered to 

patterns of 
multimorbidity
, particularly in 
relation to 
countries with 
high 
prevalence of 
HIV or sickle 
cell disorders; 
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be at risk of 
severe 
COVID-19 
using age 
thresholds 
ranging from  
50 to 70 years 
was calculated 
by adding the 
number of 
older 
individuals 
without an 
underlying 
condition to 
the number of 
individuals 
with at least 
one underlying 
condition; (5) 
The study 
computed the 
number of 
individuals at 
high risk by 
applying age-
specific 
infection-to-
hospitalization 
ratio (derived 
from previous 
work) to 
current 
population in 
each 5-year 
age group 
(based on UN 
estimates), and 
adjustment to 
account for 
differences in  
infection-to-
hospitalization 
ratio between 
China and 
other countries 
were made; (6) 
95% 
uncertainty 
limits were 
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computed by 
running the 
computation 
under low and 
high scenarios 
of the 95% 
uncertainty 
intervals of 
country 
population size 
(UN estimates 
do not have 
95% 
uncertainty 
interval (UI), 
therefore the 
study 
generated 95% 
UI that were 
consistent the 
95% UI 
around GBD 
2017 
population 
estimates),  
diseases 
prevalence, 
multimorbidity 
fractions, and 
infection-to-
hospitalization 
ratio (based on 
Verity 2020). 
 
Assumption: 
(1) The study 
assumed that 
moderate to 
severe cases of 
asthma 
account for 
15% of total 
asthma cases 
younger than 5 
years, 17% 
aged 5–19 
years, 23% 
aged 20–54 
years, and 43% 
in those aged 
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55 years or 
older (based 
on UK data); 
(2) The study 
assumed no 
clustering of 
diseases and 
that the 
prevalences 
involved are 
independent 
(e.g., that 
having 
diabetes does 
not affect the 
risk of having 
cancer); (3) the 
analysis 
assumed that 
males are 
twice as likely 
to be at high 
risk than 
females across 
all ages 

2
0 

Divala 
202024 

To compare 
age-group 
specific 
COVID-19 
infection 
fatality 
ratios versus 
background 
non-
COVID-19 
mortality 
risk in 
Malawi, 
South 
Africa, the 
UK, and 
India 

Malawi, 
South 
Africa, the 
UK, and 
India 

General 
population 

(1) age-group 
specific COVID-
19 infection 
fatality ratios; (2) 
background non-
COVID-19 
mortality risk  

(1) COVID-19 cases 
and deaths count 
(from WHO Regional 
Office for Africa); (2) 
Estimates of 
the severity of 
COVID-19 (based on 
Verity 2020)  

NA Analysis: 
Spiegelhalter’s 
approach 
(Spiegelhalter 
2020) is used 
to compare 
age-group 
specific 
COVID-19 
infection 
fatality ratios 
versus 
background 
non-COVID-
19 mortality 
risk 
 
Assumption: 
COVID-19 
infection 
fatality ratios 
similar to 
China 

(1) true age-
specific 
COVID-19 
infection 
fatality ratios 
might be 
higher in 
Africa/India 
due to fragile 
health systems 

Epidemiolog
ical study 

Moder
ate risk 
of bias 

Complies, 
no 
checklist 
referenced 

Exclud
ed 

Unrelated 
outcomes 
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2
1 

Golin 
202025 

To review 
PEPFAR’s 
COVID-19 
technical 
guidance 
and provide 
country-
specific 
examples of 
programme 
adaptions 
in sub-
Saharan 
Africa 

Sub-
Saharan 
Africa 

People 
living with 
HIV/AID
S, 
vulnerable 
and under-
served 
segments 
of society, 
most-at-
risk 
population
s, general 
population 

(1) potential 
impact of 
COVID-19 on 
HIV programmes 
and services; (2) 
adaptation of 
PEPFAR 
guidance in 
anticipation of  
COVID-19 
disruptions of 
HIV 
programmes; (3) 
strategies to 
leverage existing 
PEPFAR-
supported HIV 
platforms to 
accelerate 
COVID-19 
mitigation and 
proteect HIV 
gains; (4) 
innovation in 
clinical, 
laboratory, and 
supply chain 
platforms in view 
of COVID-19 
disruptions; (5) 
community 
platforms to 
identify and 
engage 
vulnerable 
population in 
HIV education, 
prevention, and 
testing; (6) 
Integration of 
food security and 
nutritional in 
HIV services; (7) 
PEPFAR.s 
strategic 
information 
platforms 
functioning in 
view of CoViD-
19 disruptions; 

(1) Secondary sources 
(South Africa 
National Institute for 
Communicable 
Diseases, 
International AIDS 
Society, United States 
CDC COVID-19 
Response Team, UN 
Economic 
Commission for 
Africa, PEPFAR, The 
Alliance for Child 
Protection in 
Humanitarian Action, 
USAID/Washington 
Office of HIV/AID, 
WHO, and UNAIDS); 
(2) published papers 
and research reports  
(referenced in the 
manuscript) 

NA NA NA  N/A N/A Exclud
ed 

Ineligible study 
design (no 
quantitative data 
generated, 
review/commen
tary) 
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(8) health human 
resources 
capacity 
assessment and 
strengthening  

2
2 

Gutman 
202026 

To examine 
potential 
clinical and 
epidemiolog
ical 
implications 
of potential 
syndemic of 
malaria and 
neglected 
tropical 
diseases 
with Covid-
19 

Low- and 
middle-
income 
countries 

General 
population
, children 
younger 
than 5 
years, 
pregnant 
women,  

(1) Mechanism 
and clinical 
consequences of 
potential 
interactions of 
malaria and 
neglected 
tropical diseases 
with SARS-
CoV-2/COVID-
19; (2) 
Comparison of 
the role of age in 
vulnerability to 
malaria and 
COVID-19;  

Data used are drawn 
from published 
scientific reports and 
grey literature  
referenced in the 
manuscript 

NA NA NA Epidemiolog
ical study 

N/A N/A Exclud
ed 
 

Ineligible study 
design (no 
quantitative data 
generated) 

2
3 

Joska 
202027 

To assess 
the negative 
impact of 
COVID-19 
on mental 
health of 
women 
living with 
HIV/AIDS 
in South 
Africa 

South 
Africa 

Women 
living with 
HIV/AID
S in South 

(1) negative 
impact of the 
potential 
similarities 
between COVID-
19 related 
restrictions and 
restrictions 
applied to 
specific 
communities 
under Apartheid 
related trauma; 
(2) increased 
anxiety 
associated with 
fear of getting 
infected with 
another fatal 
virus; (3) 
increased 
behavioral 
avoidance which 
might 
compromise 
access to care 
and medication; 
(4) increased 
propensity of 

Data used are drawn 
from published 
scientific reports and 
grey literature  
referenced in the 
manuscript 

NA NA NA Epidemiolog
ical study 

N/A N/A Exclud
ed 
 

Ineligible study 
design (no 
quantitative data 
generated) 
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domestic 
violence 
(interpersonal 
and sexual 
trauma) during 
the COViD-19 
lockdown 

2
4 

Kutosera 
202028 

To explore 
the risks 
associated 
with the use 
of  SARS-
CoV-2 RDT 
kits in 
malaria 
endemic and 
resource-
constrained 
settings 

Africa General 
population 
in malaria 
endemic 
countries; 
health care 
workers 

Risks associated 
with the use of  
SARS-CoV-2 
RDT kits in 
malaria endemic 
and resource-
constrained 
settings 

(1) WHO reports 
(epidemiological data 
and guidelines on 
malaria and COVID-
19); (2) Government 
sources (COVID-19 
and malaria data); (3) 
Published scientific 
reports referenced in 
the 
manuscript(epidemiol
ogical data on malaria 
and COVID-19) 

NA NA NA Epidemiolog
ical study 

N/A N/A Exclud
ed 
 

Ineligible study 
design (no 
quantitative data 
generated) 

2
5 

Nghochu
zie 
202029 

To discuss 
the collateral 
impact of 
COVID-19 

Africa General 
population 

(1) Implications 
of polymorphism 
in SARS-CoV-2 
receptor on 
protection 
against severe 
malaria; (2) 
Potential risks on 
malaria control 
(e.g., drug-
resistance 
development) 
associated with 
repurposing anti-
malarial drugs 
(tonic of 
Artemisia annua, 
chloroquine, and 
Hydroxychloroq
uine) for 
COVID-19 
treatment; (3) 
Implications of 
repurposing the 
production 
pipelines of 
mRDT to 
COVID-19 
RDTs 
(potentially 

Data are drawn from 
published reports 
referenced in the 
manuscript 

NA NA NA Epidemiolog
ical study 

N/A N/A Exclud
ed 

Ineligible study 
design (no 
quantitative data 
generated) 
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increasing 
presumptive 
treatment of 
malaria, 
increasing risk of 
drug-resistance 
development, 
increasing cost of 
malaria services, 
increasing 
malaria morbi-
mortality); (4) 
Significance of 
recent malaria 
outbreaks in 
Zimbabwe and 
Cameroon 
attributed to 
shortage of 
malaria drugs 
and limited 
access to health 
facilities given 
the current focus 
on COVID-19; 
(5) Significance 
of age-
differences in 
susceptibility to 
COVID-19 
(older 
populations) and 
malaria (younger 
populations) in 
health seeking 
behavior among 
children who 
need older 
relatives to 
accompany them 
to medical 
facilities in 
malaria endemic 
countries; (6) 
Necessity of 
further research 
to understand  
the clinical 
consequences of 
Plasmodium 
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species and 
SARS-CoV-2 
coinfection and 
the overlap of 
symptoms 
between malaria 
and COVID-19 

2
6 

Nyasulu 
202030 

To identify 
the risks that  
COVID-19 
poses to 
South 
African 
health 
system and 
propose 
solutions to 
ensure 
continuity of 
essential 
services 

South 
Africa 

PLWHA, 
women of 
reproducti
ve age, 
children, 
general 
population 

(1) Health 
systems risks 
posed by the 
COVID-19 and 
solutions to 
address the risks 
on each WHO 
health system 
block ((i)service 
delivery (primary 
care level only): 
(ii) human 
resources; (iii) 
health 
information 
systems; (iv) 
access to 
essential 
medicines; (v) 
health financing; 
(vi) leadership 
and governance) 

Data are drawn from 
published reports 
referenced in the 
manuscript 

NA Analysis 
(qualitative)  
WHO health 
systems 
framework 
employed to 
assess the 
effects of 
COVID-19 on 
each building 
block of South 
African health 
system and 
draw policy 
recommendati
ons to ensure 
continuity of 
essential 
services, with 
focus on HIV 
and EPI 
programs 
 
Assumptions: 
(N/A) 

NA Epidemiolog
ical study 

N/A N/A Exclud
ed 

Ineligible study 
design (no 
quantitative data 
generated) 

2
7 

Nyoni 
202031 

(1) To 
describe 
mechanisms 
by which 
COVID-19 
public health 
responses 
impact 
negatively 
on PLWHA; 
(2) To 
explore 
ways by 
which 
COVID-19 
and HIV 
control 
efforts can 

sub-
Saharan 
Africa 

PLWHA, 
general 
population 

(1) negative 
impacts of 
COVID-19 
public health 
measures on 
ART adherence; 
(2) deleterious 
effects of 
COVID-19 
prevention 
efforts (travel 
restrictions and 
social distancing) 
on community-
based ART 
delivery and 
psychosocial 
support strategies 

Data are drawn from 
published reports 
referenced in the 
manuscript 

NA NA NA Epidemiolog
ical study 

N/A N/A Exclud
ed 

Ineligible study 
design (no 
quantitative data 
generated) 
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be 
harmonized 
in sub-
Saharan 
Africa  

that mitigate 
barriers to 
adherence; (3) 
potential of 
Covid-19 control 
efforts to 
overburden 
already fragile 
health systems 
serving PLWHA 
in SSA; (4) risks 
that food 
insecurity 
aggravated by 
COVID-19 
related  
restrictions poses 
to 
immunocompro
mised PLWHA 
to acquire 
COVID-19; (5) 
COVID-19 
compliant 
strategies to 
promote 
adherence to 
ART ((i)training 
treatment 
supporters to 
ensure COVID-
19 compliance; 
(ii) digital health 
interventions to 
provide 
psychosocial 
support and 
ensure ART 
adherence; (iii) 
use mobile 
money platforms 
for cash transfer 
to support ART 
adherence 
interventions) 

2
8 

Pastakia 
202032 

To explore 
the 
applicability 
of digital 
solutions to 

Kenya, 
Africa 

Population
s with 
chronic 
diseases 
(e.g., HIV, 

(1) Academic 
Model Providing 
Access 
to Healthcare 
(AMPATH) 

Data are drawn from 
published reports 
referenced in the 
manuscript 

NA NA NA Epidemiolog
ical study 

N/A N/A Exclud
ed 

Ineligible study 
design (no 
quantitative data 
generated) 
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implement 
group -based 
and 
community-
centric 
service 
delivery 
models for 
chronic 
diseases 
control to 
address the 
constraint to 
in-person 
interactions 
posed by 
COVID-19  
in Africa 

hypertensi
on, 
diabetes); 
general 
population 

contribution in 
the pre COVID-
19 era to ensure 
service delivery 
and community 
engagement 
relevant for 
chronic diseases 
control by means 
of group -based 
and community-
centric 
approaches; (2) 
Proposed 
modifications to 
AMPATH 
approaches in 
view of the risks 
and restrictions 
associated to 
COVID-19 by 
employing 
mobile phones to 
ensure continuity 
of care and 
community 
engagement, 
instead of in-
person 
interactions  

2
9 

Walker 
202033 

To 
understand 
factors 
associated 
with 
variation in 
the impact 
of COVID-
19 in low- 
and middle-
income 
countries, 
and assess 
potential 
strategies to 
control it 

Low- and 
middle-
income 
countries 

General 
population 

COVID-19 
deaths, COVID-
19 incidence 

(1) demographic data 
and social mixing 
patters by age and 
country-level income 
(derived from 
published literature 
referenced in the 
manuscript and/or 
supplements); (2) data 
used to model 
healthcare 
availability, quality, 
and demand, 
including ICU bed 
capacity (were 
derived from World 
bank and published 
literature referenced 
in the manuscript 
and/or supplements); 

NA Analysis:  
(1) SIR model 
modelling 
framework 
used to 
estimate 
epidemic size 
of Covoid-19 
in the 
counterfactual 
scenario of no 
non-
pharmaceutical 
measures; (2) 
boosted 
regression 
model used to 
model health 
care 
availability 

(1) within- and 
between 
country 
heterogeneity 
in the potential 
impact of 
weaker health 
systems (e.g., 
number of 
MV) on IFR 
not accounted 
in the 
analysis’(2) 
neglected 
tropical 
diseases, 
including 
HIV/AIDS, 
tuberculosis, 
malaria, 

Epidemiolog
ical study 

N/A N/A Exclud
ed 

Unrelated 
outcomes 
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(3) data on the impact 
of weaker health 
systems on IFR 
(obtained from expert 
clinical opinions 
informed by 
experience treating 
COVID-19 in the UK 
and severe pneumonia 
in LMIC); (4) 
prevalence of 
comorbidities 
associated with 
increased severity of 
COVID-19 (for the 
analysis, the 
following were 
considered: 
hypertension, 
diabetes, coronary 
vascular disease, and 
chronic obstructive 
pulmonary disease) 
(derived from Global 
Burden of Disease 
2017 estimates); (5) 
data on disease 
progression 
((i)proportion of 
patients requiring 
oxygen and MV 
support, and (ii) 
duration of stay) (was 
based on published 
studies and  from the 
UK (Intensive Care 
National Audit & 
Research Centre 
(ICNARC) 2020, 
Docherty 2020); (6) 
Data on government 
COVID-19 
nonpharmaceutical 
interventions (derived 
from  ACAP COVID-
19 Government 
Response  measures 
dataset, and from 
European Centre for 

(availability of 
hospital beds); 
(3) three 
scenarios 
assumed to 
estimate the 
potential of 
healthcare 
quality on 
COVID-19 
burden ((i) 
unlimited 
health 
care(quality of 
healthcare in 
LMIC equal to 
that of HIC); 
(ii) limited 
health care 
(assuming 
typical 
hospital and 
ICU bed 
constrains 
assumed 
elsewhere in 
the analysis for 
LMIC) ; (iii) 
limited 
healthcare, no 
MV, poor 
outcomes (a 
scenario 
assuming poor 
capacity to 
ensure  
effective 
treatment of 
severe 
patients); (3) 
age-structured 
SEIR 
framework 
used to model 
how  the 
impact of 
COVID-19 
control 
strategies 
enacted to curb 

malnutrition 
(which are 
relevant for 
LMIC) were 
not accounted 
for in the 
analysis of 
determinants 
of severity of 
COVID-19; 
(3) models do 
not generate 
locally-
targeted 
potential 
combination of 
non-
pharmaceutical 
interventions  
to produce 
optimal 
reduction of 
the burden of 
COVID-19 in 
LMIC; (4) The 
study did not 
quantify wider 
societal and 
economic 
impact of 
government 
COVID-19 
nonpharmaceut
ical 
interventions 
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Disease Control 
(ECDC));  

the spread of 
SARS-CoV-2 
varies across 
demographic, 
social contact, 
and health 
systems 
profiles; (4) 
two COVID-
19 potential 
strategies are 
assumed in the 
analysis of 
epidemic size 
((i) mitigation 
(outcomes: 
Rt>1, reduced 
transmission, 
herd immunity 
achieved); (ii) 
suppression 
(outcomes: 
Rt<1, reduced 
transmission, 
herd immunity 
not achieved, 
posterior 
increase in 
transmission 
expected) 
 
Assumptions: 
(1) consistent 
underlying role 
of 
comorbidities 
assumed; (2) 
level of 
medical care 
supplied in 
China assumed 
to apply to all 
low- and 
middle-income 
countries 
analyzed; (3) 
R0=3 
(doubling time 
of 3.5); (4) 
doubling time 
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in the 
incidence of 
deaths across 
Europe used in 
the modelling; 
(5) mortality 
rate across all 
age groups in 
LMIC for 
patients with 
severe disease 
requiring 
hospitalization 
was assumed 
to be at 20-
30% if oxygen 
support is not 
available, and 
6)% if oxygen 
support is 
available; (6) 
the study 
assumes that 
all 
symptomatic 
patients with 
COVID-19 in 
LMIC seek 
care at a 
formal health 
facility; (7) 
recovery from 
SARS-CoV-2 
infection 
provides 
durable 
protection 
against 
reinfection 
(herd 
immunity); (8) 
optimal 
mitigation is 
defined as a 
maximum 
reduction in 
the 
transmission 
resulting from 
a uniform 
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reduction in 
mixings rates 
at the start of 
the epidemic 
to ensure Rt~1 
and a single-
peaked 
epidemic; (9) 
30 days 
assumed as a 
typical 
duration of 
government 
COVID-19 
nonpharmaceu
tical 
interventions; 
(10) 18 months 
assumed as the 
time window 
within which 
pharmaceutical 
interventions 
for Covid-19 
become 
available; (11) 
Effectiveness 
of widespread 
testin, cases 
isolation, and 
contact tracing 
in LMIC 
would similar 
to that 
observed in 
South Korea 

3
0 

FMT 
202034 

To measure 
the impact 
of COVID-
19 on 
livelihoods 
in Kenya, 
Nigeria and 
South Africa 

Kenya, 
Nigeria, 
and South 
Africa 

General 
population 

(1) Food 
security; (2) 
access to, 
availability of, 
and utilization of 
regular health 
services during 
the COVID-19 
lockdowns; (3) 
Health behavior 
changes 
associated with 
COVID-19; (4) 
household 

(1) Primary data 
(collected between 8-
15 April 2020, while 
COVID-19 
lockdowns were in 
force in each 
country); (2) data 
were collected by 
FinMark Trust using 
telephone surveys 

NA  Analysis: (1) 
Data weighted 
to allow 
national 
representativen
ess to all 
populations 
aged >=18 
years in each 
country 

Not an 
epidemiologica
l study 

Population 
survey 

N/A N/A Include
d 

NA 



57 
 

income; (micro- 
and macro- 
business owner 
effects; (6) 
access to and use 
of financial 
services; (7) 
migration; (8) 
personal safety  

3
1 

HSRC 
202035 

To assess 
the 
awareness 
levels and 
knowledge 
of SARS-
CoV-2 and 
impact of 
COVID-19 
lockdown 
on 
livelihood in 
South Africa  

South 
Africa 

General 
population 

(1) adherence to 
COVID-19 
related 
regulations; (2) 
Contact rate 
during 
lockdown; (3) 
COVID-19 risk 
perception; (4) 
access to food 
during 
lockdown; (5) 
access to chronic 
medication 
during 
lockdown; (6) 
financial impact 
of lockdown; (7) 
access to alcohol 
and cigarettes 
during 
lockdown; (8) 
experience with 
law enforcement 

(1) Primary data 
(collected between 
27-31 March 2020 
(awareness and 
knowledge survey), 
and between 9 April 
2020 to 16 April 2020 
(lockdown impact 
survey)); (2) Moyo 
Messaging social 
media platform was 
used to collect data 
(because of its large 
user base in the 
country); (3) mid-year 
adult population data 
from Statistics South 
Africa used to weight 
the survey data; The 
survey was conducted 
by HSRC in 
collaboration with the 
University of 
KwaZulu Natal, 
SAPRIN (Agincourt), 
Walter Sisulu 
University, NIHSS 
and Acumen Media 

19,330 
respondents 

Analysis: (1) 
Data weighted 
to allow 
national 
representativen
ess to all 
populations 
aged >=18 
years in each 
country; (2) 
mid-year adult 
population 
data from 
Statistics 
South Africa 
used to weight 
the survey data 
by age, sex, 
race, and 
province 

NA Population 
survey 

N/A N/A Include
d 

NA 

3
2 

IAS 
202036 

To assess 
the impacts 
of the 
COVID-19 
pandemic on 
PLWHA in 
Zimbabwe 

Zimbabwe PLWHA, 
general 
population 

(1) availability of 
information on 
COVid-19 
prevention 
among PLWHA; 
(2) Access to 
preventative 
materials against 
COVID-19 for 
PLWHA and 
their families; (3) 
Access to ART 
and essential 

(1) Primary data 
collected between 3 
April 2020 to 9 April 
2020 among PLWHA 
≥18 years old; (2) 
Data collected using 
national online 
anonymous surveys 
(using SurveyMonkey 
platform and 
WhatsApp Survey) 

158 
PLWHA 

NA (1) unable to 
cover 
populations 
with limited 
internet access 
(by using an 
online 
platform to 
conduct the 
survey); (2) 
time-bound 
quick 
evaluation 

Population 
survey 

N/A N/A Include
d 

NA 
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HIV services for 
PLWHA; (4) 
access to 
psychosocial 
support during 
the COVID-19 
pandemic 

3
3 

NICD 
202037 

To assess 
the impact 
of COVID-
19 control 
efforts on 
tuberculosis 
testing in 
South Africa 

South 
Africa 

General 
population
, 
population
s at risk of 
tuberculos
is, 
PLWHA 

Volume of Xpert 
MTB/RIF Ultra 
tests for 
tuberculosis 
diagnosis 

(1) Data extracted 
from the surveillance 
data warehouse at the 
national Institute of 
Communicable 
Diseases; (2) data 
covered the period 
from 3 February 2020 
to 3 May 2020 (6 
weeks before COViD-
19 restrictions until 
subsequent periods of 
restrictions (2 weeks 
of social distancing 
and 5 weeks of 
lockdown) 

A total of 
511,708 
Xpert tests, 
41,432 
positive 
results for  
Mycobacteri
um 
tuberculosis 
complex 
were 
analyzed  

Analysis: (1) 
Data were 
aggregated to 
national level 
and by day and 
week; (2) 
descriptive 
analysis was 
conducted; (3) 
historical 
moving 
average and 
positivity rate 
were 
calculated. 
 
Assumptions: 
NA 

Data were not 
de-duplicated 

Population 
survey  

N/A N/A Include
d 

NA 

3
4 
 

GF 
202038 

To identify 
COVID-19 
related 
potential 
risks and 
disruption to 
HIV, 
tuberculosis, 
and malaria 
control 
programs  

Latin 
America 
and the 
Caribbean 
and high-
burden 
countries 
in Africa 

PLWHA; 
tuberculos
is patients; 
population
s at risk of 
HIV, 
tuberculos
is, or 
malaria; 
general 
population 

(1) Disruption in 
HIV, 
tuberculosis, and 
malaria service 
delivery; (2) 
national stock of 
key program 
products for 
HIV, 
tuberculosis, and 
malaria; (3) 
disruption in in-
country supply-
chain systems 
distribution and 
warehouse; (4) 
disruption in 
HIV and/or 
tuberculosis 
laboratory 
services 

(1) Primary data 
collected biweekly by  
country-based Global 
Fund service 
providers agents 
across 106; (2) the 
survey covers 
countries in Latin 
America and the 
Caribbean and high-
burden countries in 
Africa report the 
highest levels of 
disruptions to 
implementation. 

NA NA (1) the study 
does not intend 
to provide a 
rigorous 
assessment of 
the country 
situation by 
being based on 
a qualitative 
survey; (2) 
Global Fund 
report is a 
preliminary 
assessment  of 
data based on 
consolidated 
views of in-
country 
stakeholders 
that have not 
been calibrated 

Population 
survey 

N/A N/A Include
d 

NA 
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Supplement 2.2: 
 

Table S3: Estimated impact of COVID-19 on HIV, tuberculosis, and malaria. Shown are the main findings and underlying scenarios per disease and geography. The quantities 
are point estimate or point estimate (95% uncertainty interval), unless otherwise specified. Full description of the modelling framework underlying each estimate is provided in 
supplement 2. ACT denotes Artemisinin-based combination therapies. ART denotes antiretroviral therapy. ARV denotes antiretroviral drugs. COVID-19 denotes coronavirus 
disease 2019. DALY denotes disability adjusted life years. FMT denotes FinMark Trust. GF denotes The Global Fund to Fight AIDS, Tuberculosis and Malaria. HIV denotes 
human immunodeficiency virus. HR denotes adjusted hazard ratio. HSRC denotes Human Sciences Research Council of South Africa. IAS denotes International AIDS Society. 
IPTi denotes intermittent preventive treatment in infancy. IPTp denotes Intermittent preventive treatment in pregnancy. IRS denotes indoor residual spraying. ITN denotes 
insecticide-treated nets. MCM denotes malaria case management. MTCT denotes mother-to-child transmission. NICD denotes National Institute for Communicable Diseases of 
South Africa. PAF denotes population attributable fraction. PLWHA denotes people living with HIV/AIDS. PMTCT denotes prevention of mother-to-child transmission. PrEP-
PP denotes pre-exposure prophylaxis in pregnant and postpartum women. SMC denotes seasonal malaria chemoprophylaxis. SMR denotes age-sex standardized mortality ratio. 
TB denotes tuberculosis. WHO  denotes World Health Organization. WS denotes World Health Organization scenarios of malaria service disruption because of the COVID-19 
pandemic. NA denotes not available.  

 
# Study Disease Region Measure Estimate Scenario 

1 Bell 20205 HIV Uganda Excess DALYs lost 475,319 Missed new diagnosis in 2020 based on 2019 6-month average and 
20% loss to follow-up for 6-month assumed 

2 Bell 20205 HIV Uganda Excess HIV cases not initiating ART over 6-month 41,757 55% decline in new ART initiation in April 2020 and standard 
assigned HIV DALYs 

3 Davey 
20209 

HIV South Africa Proportion of women who missed visit (pre-exposure 
prophylaxis in pregnant and postpartum women (PrEP-PP)) 
before the lockdown (from August 2019 to 27 March 2020) 
(data are for 1-month; 4-month; overall) 

29%; 41%; 34% NA 

4 Davey 
20209 

HIV South Africa Proportion of women of missed PrEP-PP visit for PrEP-PP 
during the lockdown (from 
28 March 2020 to 1 June 2020) (data are for 1-month; 3-month; 
overall) 

63%; 55%; 57% NA 

5 Davey 
20209 

HIV South Africa Odds ratio of women missing a study visit for PrEP-PP during 
the lockdown compared to before lockdown (data are odds 
ratio (95% confidence interval)) 

2.36 (1.73–3.16) NA 

6 Boulle 
20206 

HIV South Africa HR of COVID-19 death comparing HIV+ vs HIV- in the 
general population  

2.14 (1.70–2.70) NA 
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7 Boulle 
20206 

HIV South Africa HR of COVID-19 death comparing HIV+ vs HIV- among 
COVID-19 cases  

1.70 (1.32–2.18) NA 

8 Boulle 
20206 

HIV South Africa HR of COVID-19 death comparing HIV+ vs HIV- among 
COVID-19 hospitalized cases 

1.45 (1.14–1.84) NA 

9 Boulle 
20206 

HIV South Africa SMR of COVID-19 death comparing HIV+ vs HIV- among 
COVID-19 hospitalized cases 

2.39 (1.96–2.86) NA 

10 Boulle 
20206 

HIV South Africa PAF of COVID-19 death due to HIV 8.5% (6.1–11.1) NA 

11 Hogan 
202011 

HIV Low- and middle-
income countries 

Excess increase in the number of HIV deaths over a 5-year 
period comparing to the counterfactual scenario of no COVID-
19 related disruptions 

10% No action, or suppression-lift in country setting 1 (very high HIV 
prevalence setting with 20% among 15-49 years old in 2018, 
typically in Southern Africa) 

12 Jewel 2020 
112 

HIV South Africa, 
Malawi, Zimbabwe, 
and Uganda 

Excess HIV deaths in 15+ years old a 5-year period due to 
Covid-19 related disruptions 

comparable to projected total 
number of COVID-19 deaths  

‘Interruption of Supply’ scenario: 3-month interruption of ART for 
40% of PLWHA on ART. Total number of COVID-19 deaths is 
based on Cabore 
2020 projections. 

13 Jewel 2020 
112 

HIV South Africa, 
Malawi, Zimbabwe, 
and Uganda 

Excess HIV deaths in 15+ years old over a 5-year period due to 
Covid-19 related disruptions 

comparable to the number of 
COVID-19 deaths projected to be 
potentially averted because of 
social distancing or enhanced 
social 
distancing 
 
 

‘Interruption of Supply’ scenario: 3-month interruption of ART for 
40% of PLWHA on ART. Number of COVID-19 deaths projected to 
be potentially averted because of social distancing or enhanced social 
distancing 
measures  
is based on Walker 2020 and Pearson 2020 projections.  

14 Jewel 2020 
112 

HIV South Africa, 
Malawi, Zimbabwe, 
and Uganda 

Excess HIV deaths in 15+ years old over a 5-year period due to 
COVID-19 related disruptions 

comparable to projected number of 
COVID-19 deaths  

‘Interruption of Supply’ scenario: 9-month interruption of ART for 6, 
47, or 90% of PLWHA on ART, under COVID-19 deaths projections 
based on Cabore 2020, Walker 2020, or Pearson 2020, respectively. 
This assumed median mortality risk among PLWHA whose ART is 
stopped.  
 

15 Jewell 2020 
213 

HIV sub-Saharan Africa Relative increase in HIV-related deaths over 1 year  (from 1 
April 2020) compared with the counterfactual scenario of no 
COVID-19 related disruptions 

1.63 (median across models; range 
1.39–1.87)  

6-month interruption of ART for 50% of PLWHA on ART 

16 Jewell 2020 
213 

HIV sub-Saharan Africa Median excess HIV-related deaths over 1 year (from 1 April 
2020) compared with the counterfactual scenario of no 
COVID-19 related disruptions 

296,000 (median across models; 
range 229,023–420,000) (95% 
aged<65 years) 

6-month interruption of ART for 50% of PLWHA on ART 

17 Jewell 2020 
213 

HIV sub-Saharan Africa Relative increase in mother-to-child transmission of HIV over 
1 year  (from 1 April 2020) compared with the counterfactual 
scenario of no COVID-19 related disruptions 

1.64 6-month interruption of ART for 50% of PLWHA on ART 
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18 Jewell 2020 
213 

HIV sub-Saharan Africa Relative increase in MTCT of HIV over 1 year (from 1 April 
2020) compared with the counterfactual scenario of no 
COVID-19 related disruptions 

1.81 in Malawi, 1.41 in 
Mozambique, 
1.70 in Uganda, and 1.53 in 
Zimbabwe 

Suspension of 3-month of PMTCT 

19 Jewell 2020 
213 

HIV sub-Saharan Africa Relative increase in HIV-related deaths over 1 year (from 1 
April 2020) compared with the counterfactual scenario of no 
COVID-19 related disruptions 

1·06 (median across models; range 
1.02–1.06) 

Poorer clinical care due to overburdened healthcare systems, 
interruptions in the supply of the drugs such as trimetropim-
sufametoxazol, and suspension of HIV testing affecting 50% of 
population over 1 year 

20 Jewell 2020 
213 

HIV sub-Saharan Africa Relative increase in HIV incidence over 1 year (from 1 April 
2020) compared with the counterfactual scenario of no 
COVID-19 related disruptions 

1.19 Interruption of condom supplies and peer education affecting 50% of 
population over 1 year 

21 Jewell 2020 
213 

HIV sub-Saharan Africa Relative increase in HIV-related deaths over 5 years (from 1 
April 2020) compared with the counterfactual scenario of no 
COVID-19 related disruptions 

1.22 (median across models; range 
1.15–1.29) 

6-month interruption of ART for 50% of PLWHA on ART 

22 Jewell 2020 
213 

HIV sub-Saharan Africa Relative increase in HIV incidence over 1 year (from 1 April 
2020) compared with the counterfactual scenario of no 
COVID-19 related disruptions 

1.005 6-month disruption of PrEP programs affecting 50% of people, 
assuming  
only 0·2% of women aged 
15–25 years overall being on PrEP 

23 Siedner 
202017 

HIV South Africa Mean change in 
HIV clinic visits per day 
immediately after 
the lockdown 
implementation compared to pre-lockdown period 

8.4 (2.4–14.4) HIV visits denotes visits for HIV testing, antiretroviral therapy 
initiation, antiretroviral therapy continuation, or pharmacy pick-up 

24 Siedner 
202017 

HIV South Africa Change in daily HIV clinic 
visits per week during 
post-lockdown period compared to pre-lockdown period 

-1.5 (-3.4–0.3) HIV visits denotes visits for HIV testing, antiretroviral therapy 
initiation, antiretroviral therapy continuation, or pharmacy pick-up 

25 FMT 202034 HIV Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting 
additional difficulty to access to chronic medication compared 
to pre-lockdown period in South Africa 

2% NA 

26 FMT 202034 HIV Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting 
inability to access to medicines they needed in the past 7 days 
in South Africa 

1% NA 

27 FMT 202034 HIV Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting that 
medicines are more expensive since 1 March 2020 than before 
in South Africa 

19% NA 

28 FMT 202034 HIV Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting that 
they changed the way they access medical care for chronic 
conditions because of COVID-19 related disruptions in Kenya 

30% NA 

29 FMT 202034 HIV Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting 
inability to access to medicines they needed in the past 7 days 
because of COVID-19 related disruptions in Kenya 

14% NA 
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30 FMT 202034 HIV Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting that 
medicines are more expensive since 1 March 2020 than before 
in Kenya 

42% NA 

31 FMT 202034 HIV Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting that 
they changed the way they access medical care for chronic 
conditions because of COVID-19 related disruptions in Nigeria 

10% NA 

32 FMT 202034 HIV Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting 
inability to access to medicines they needed in the past 7 days 
because of COVID-19 related disruptions in Nigeria 

14% NA 

33 FMT 202034 HIV Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting that 
medicines are more expensive since 1 March 2020 than before 
in Nigeria 

50% NA 

34 HSRC 
202035 

HIV South Africa Proportion of populations indicating that chronic medication 
was inaccessible during the lockdown 

13.2% NA 

35 HSRC 
202035 

HIV South Africa Proportion of populations living in informal settlements 
indicating that chronic medication was not easily accessible 
during the lockdown 

13-25% NA 

36 IAS 202036 HIV Zimbabwe Proportion of PLWHA who got a partial refilling of ARV 
prescription during the COVID-19 pandemic 

9.4% 8.6% of respondents of the survey had children taking ARVs 

37 IAS 202036 HIV Zimbabwe Proportion of PLWHA who got no refilling of ARV 
prescription during the COVID-19 pandemic 

9.4% 8.6% of respondents of the survey had children taking ARVs 

38 IAS 202036 HIV Zimbabwe Proportion of PLWHA indicating cost of medicines as the main 
challenge in getting ARV in time during the COVID-19 
pandemic 

23% NA 

39 IAS 202036 HIV Zimbabwe Proportion of PLWHA indicating police violence related to 
COVID-19 restrictions enforcement as the main challenge in 
getting ARV in time 

14% NA 

40 IAS 202036 HIV Zimbabwe Proportion of PLWHA indicating closure or limited working 
hours of usual pharmacy in the context COVID-19 related 
restrictions as the main challenge in getting ARV in time 
during the COVID-19 pandemic 

5% NA 

41 IAS 202036 HIV Zimbabwe Proportion of PLWHA indicating stockouts  as the main 
challenge in getting ARV in time during the COVID-19 
pandemic 

7% NA 
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42 IAS 202036 HIV Zimbabwe Proportion of PLWHA indicating health workers attitude as the 
main challenge in getting ARV in time during the COVID-19 
pandemic 

18% NA 

43 IAS 202036 HIV Zimbabwe Proportion of PLWHA not experiencing any challenge getting 
ARV in time during the COVID-19 pandemic 

1% NA 

44 IAS 202036 HIV Zimbabwe Proportion of PLWHA reporting lack of transport, travel 
distance, or fear of exposure to COVID-19 as the main 
challenge in getting ARV in time during the COVID-19 
pandemic 

1% NA 

45 IAS 202036 HIV Zimbabwe Proportion of PLWHA  who did who did not get ARV refills 
and do not know where to go to get their HIV medications 
because of closure of their usual pharmacy  

60% NA 

46 IAS 202036 HIV Zimbabwe Proportion of PLWHA  who did who did not get ARV refills 
and 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  

31% NA 

47 IAS 202036 HIV Zimbabwe Proportion of PLWHA  who indicated lack of access to 
condoms during the COVID-19 pandemic 

43% NA 

48 GF 202038 HIV Latin America, the 
Caribbean, and 
high-burden 
countries in Africa 

Proportion of countries reporting moderate, high, or very high 
disruption of health service delivery 

80% NA 

49 GF 202038 HIV Latin America, the 
Caribbean, and 
high-burden 
countries in Africa 

Proportion of countries reporting that national stock of key 
program products is experiencing shortages 

9% NA 

50 GF 202038 HIV Latin America, the 
Caribbean, and 
high-burden 
countries in Africa 

Proportion of countries reporting moderate, high, or very high 
disruption in HIV and/or TB laboratory services  

58% NA 

51 GF 202038 HIV Latin America, the 
Caribbean, and 
high-burden 
countries in Africa 

Proportion of countries reporting moderate, high, or very high 
disruption in in-country supply chain systems (distribution)  

24% NA 

52 GF 202038 HIV Latin America, the 
Caribbean, and 
high-burden 
countries in Africa 

Proportion of countries reporting moderate, high, or very high 
disruption in in-country supply chain systems (warehouse)  

15% NA 

53 Buonsenso 
20207 

TB Sierra Leone Percentage change in BCG vaccination in children between 
01/03/2019 to 26/04/2019 (without COVID-19 related 
lockdown) and 01/03/2020 to 26/04/2020  (under COVID-19 
lockdown) (data are shown as percentage change (P-value)) 

−52.7% (p < .0005) NA 
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54 Cilloni 
20208 

TB  India, 
Kenya, and Ukraine 

Excess TB cases between  1 January 2020 and 1 January 2025 
in Kenya compared to the counterfactual scenario of no 
COVID-19 related disruptions (lockdowns) 

12,200 
(8,570–18,200) 

2-month lockdown + 
2-month recovery 

55 Cilloni 
20208 

TB  India, 
Kenya, and Ukraine 

Excess TB cases between 1 January 2020 and 1 January 2025 
in Kenya compared to the counterfactual scenario of no 
COVID-19 related disruptions (lockdowns) 

41,400 
(28,900–62,200) 

3-month lockdown + 
10-month recovery 

56 Cilloni 
20208 

TB  India, 
Kenya, and Ukraine 

% increase in number of TB cases between 1 January 2020 and 
1 January 2025 in Kenya compared to the counterfactual 
scenario of no COVID-19 related disruptions (lockdowns) 

1.69% 
(1.32–2.23%) 

2-month lockdown + 
2-month recovery 

57 Cilloni 
20208 

TB  India, 
Kenya, and Ukraine 

% increase in number of TB cases between 1 January 2020 and 
1 January 2025 in Kenya compared to the counterfactual 
scenario of no COVID-19 related disruptions (lockdowns) 

5.71% 
(4.44–7.62%) 

3-month lockdown + 
10-month recovery 

58 Cilloni 
20208 

TB  India, 
Kenya, and Ukraine 

Excess TB deaths between 1 January 2020 and 1 January 2025 
in Kenya compared to the counterfactual scenario of no 
COVID-19 related disruptions (lockdowns) 

4,550 
(3,230–5,960) 

2-month lockdown + 
2-month recovery 

59 Cilloni 
20208 

TB  India, 
Kenya, and Ukraine 

Excess TB deaths between 1 January 2020 and 1 January 2025 
in Kenya compared to the counterfactual scenario of no 
COVID-19 related disruptions (lockdowns) 

14,800 
(10,500–19,200) 

3-month lockdown + 
10-month recovery 

60 Cilloni 
20208 

TB  India, 
Kenya, and Ukraine 

% increase in TB deaths between 2020-2025 in Kenya 
compared to the counterfactual scenario of no COVID-19 
related disruptions (lockdowns) 

2.46% 
(1.98–3.14%) 

2-month lockdown + 
2-month recovery 

61 Cilloni 
20208 

TB  India, 
Kenya, and Ukraine 

% increase in TB deaths between 1 January 2020 and 1 January 
2025 in Kenya compared to the counterfactual scenario of no 
COVID-19 related disruptions (lockdowns) 

7.92% 
(6.40–10.3%) 

3-month lockdown + 
10-month recovery 

62 Cilloni 
20208 

TB  India, 
Kenya, and Ukraine 

Excess TB cases between 1 January 2020 and 1 January 2025 
in Kenya for each month of disruption compared to the 
counterfactual scenario of no COVID-19 related disruptions 
(lockdowns) 

4,170 
(2,800 – 6,780) 

For every month of 
lockdown 

63 Cilloni 
20208 

TB  India, 
Kenya, and Ukraine 

Excess TB cases between 1 January 2020 and 1 January 2025 
in Kenya for each month of disruption compared to the 
counterfactual scenario of no COVID-19 related disruptions 
(lockdowns) 

3,110 
(2,190–4,620) 

For every month of 
restoration 

64 Cilloni 
20208 

TB  India, 
Kenya, and Ukraine 

Excess TB deaths between 1 January 2020 and 1 January 2025 
in Kenya for each month of disruption compared to the 
counterfactual scenario of no COVID-19 related disruptions 
(lockdowns) 

1,700 
(1,200– 2,260) 

For every month of 
lockdown 

65 Cilloni 
20208 

TB  India, 
Kenya, and Ukraine 

Excess TB deaths between 1 January 2020 and 1 January 2025 
in Kenya for each month of disruption compared to the 
counterfactual scenario of no COVID-19 related disruptions 
(lockdowns) 

1,070 
(753 – 1,380) 

For every month of 
restoration 

66 Boulle 
20206 

TB  South Africa HR of COVID-19 death comparing those with current TB vs 
those without current TB among COVID-19 patients 

2.70 (1.81–4.04) NA 
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67 Boulle 
20206 

TB  South Africa HR of COVID-19 death comparing those with previous TB vs 
those without previous TB among COVID-19 patients 

1.51 (1.18–1.93) NA 

68 Glaziou 
202010 

TB  Global Excess TB  deaths in 2020 globally 190,000 (56,000–406,000) Global average decline of 25% in TB  case detection over a period of 
3 months compared to levels before the pandemic 

69 Glaziou 
202010 

TB  Global % increase in TB  deaths in 2020 globally 13% Global average decline of 25% in TB  case detection over a period of 
3 months compared to levels before the pandemic 

70 Glaziou 
202010 

TB  Global Excess TB  deaths in 2020 globally 380,000 (156,000 – 706,000) Global average decline of 50% in TB  case detection over a period of 
3 months compared to levels before the pandemic 

71 Glaziou 
202010 

TB  Global % increase in TB  deaths in 2020 globally 26% Global average decline of 50% in TB  case detection over a period of 
3 months compared to levels before the pandemic 

72 Hogan 
202011 

TB  Low- and middle-
income countries 

Excess increase in the number of TB deaths over 5-year 
comparing to the counterfactual scenario of no COVID-19 
related disruptions 

20% Suppression in country setting 1 (very high burden setting with 520 
TB incidence per 100,000 population in 2018) 

73 McQuaid 
202014 

TB  China, India, and 
South Africa 

Excess TB deaths between 2020-2024 in South Africa 
comparing the scenario of COVID-19 related disruption of TB 
health services vs the counterfactual scenario of no COVID-19 
related disruption 

28,631 (19,963-40,011) COVID-19 related measures produce minimal reduction in social 
contacts, but TB health services are severely affected 

74 McQuaid 
202014 

TB  China, India, and 
South Africa 

% increase in TB deaths between 2020-2024 comparing the 
scenario of COVID-19 related disruption of TB health services 
vs the counterfactual scenario of no COVID-19 related 
disruption 

8-14% COVID-19 related measures produce minimal reduction in social 
contacts, but TB health services are severely affected 

75 FMT 202034 TB  Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting 
additional difficulty to access to chronic medication compared 
to pre-lockdown period in South Africa 

2% NA 

76 FMT 202034 TB  Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting 
inability to access to medicines they needed in the past 7 days 
in South Africa 

1% NA 

77 FMT 202034 TB  Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting that 
medicines are more expensive since 1 March 2020 than before 
in South Africa 

19% NA 

78 FMT 202034 TB  Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting that 
they changed the way they access medical care for chronic 
conditions because of COVID-19 related disruptions in Kenya 

30% NA 

79 FMT 202034 TB  Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting 
inability to access to medicines they needed in the past 7 days 
because of COVID-19 related disruptions in Kenya 

14% NA 
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80 FMT 202034 TB  Kenya, Nigeria and 
South Africa 

Proportion of population reporting that 18+ years old general 
population are more expensive since 1 March 2020 than before 
in Kenya 

42% NA 

81 FMT 202034 TB  Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting that 
they changed the way they access medical care for chronic 
conditions because of COVID-19 related disruptions in Nigeria 

10% NA 

82 FMT 202034 TB  Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting 
inability to access to medicines they needed in the past 7 days 
because of COVID-19 related disruptions in Nigeria 

14% NA 

83 FMT 202034 TB  Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting that 
medicines are more expensive since 1 March 2020 than before 
in Nigeria 

50% NA 

84 HSRC 
202035 

TB  South Africa Proportion of populations indicating that chronic medication 
was inaccessible during the lockdown 

13.2% NA 

85 HSRC 
202035 

TB  South Africa Proportion of populations living in informal settlements 
indicating that chronic medication was not easily accessible 
during the lockdown 

13–25% NA 

86 IAS 202036 TB  Zimbabwe Proportion of PLWHA  who indicated lack of access to TB 
treatment during the COVID-19 pandemic 

23% NA 

87 NICD 
202037 

TB  South Africa Change in weekly TB Xpert testing volumes during the period 
under COVID-19 level 5 restrictions vs before 

48% NA 

88 NICD 
202037 

TB  South Africa Change in weekly number of TB Xpert positive tests during the 
period under COVID-19 level 5 restrictions vs before  

33% NA 

89 GF 202038 TB  Latin America, the 
Caribbean, and 
high-burden 
countries in Africa 

Proportion of countries reporting moderate, high, or very high 
disruption in health service delivery 

75% NA 

90 GF 202038 TB  Latin America, the 
Caribbean, and 
high-burden 
countries in Africa 

Proportion of countries reporting that national stock of key 
program products is experiencing shortages 

9% NA 

91 GF 202038 TB  Latin America, the 
Caribbean, and 
high-burden 
countries in Africa 

Proportion of countries reporting moderate, high, or very high 
disruption in HIV and/or TB laboratory services  

58% NA 
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92 GF 202038 TB  Latin America, the 
Caribbean, and 
high-burden 
countries in Africa 

Proportion of countries reporting moderate, high, or very high 
disruption in in-country supply chain systems (distribution)  

24% NA 

93 GF 202038 TB  Latin America, the 
Caribbean, and 
high-burden 
countries in Africa 

Proportion of countries reporting moderate, high, or very high 
disruption in in-country supply chain systems (warehouse)  

15% NA 

94 Bell 20205 Malaria Uganda Excess deaths 3,209 WS1: No ITN campaigns, continuous ITN distributions reduced by 
25% 

95 Bell 20205 Malaria Uganda Excess deaths 6,533 WS4: Access to effective antimalarial treatment reduced by 25% 

96 Bell 20205 Malaria Uganda Excess deaths 31,046 WS9: No ITN campaigns, both continuous ITN distributions and 
access 
to effective antimalarial treatment reduced by 75% 

97 Bell 20205 Malaria Uganda Excess DALYs lost 257,780 WS1 (see above) 

98 Bell 20205 Malaria Uganda Excess DALYs lost 509,393 WS4 (see above) 

99 Bell 20205 Malaria Uganda Excess DALYs lost 2,427,769 WS9 (see above) 

100 Buonsenso 
20207 

Malaria Sierra Leone Percentage change in IPTi1, IPTi2, and IPTi3 between 
01/03/2019 to 26/04/2019 (without COVID-19 related 
lockdown) and 01/03/2020 to 26/04/2020 (under COVID-19 
lockdown) (data are shown as percentage change (P-value) for 
IPTi1, IPTi2, IPTi3) 

−69.4% (p < .0005), −65.9% (p < 
.0005), −51.1% (p < .0005) 

NA 

101 Roberton 
202015 

Malaria Low- and middle-
income countries  

Additional maternal deaths per month due to disruption of 
antenatal MCM (data are n (% of total deaths)) 

30 (2%) Scenario 1: small disruptions (workforce reduction (none to small); 
supplies reduction (small); demand reduction (none to small); access 
reduction (small); coverage reduction (9.8 to 18.5%); 

102 Roberton 
202015 

Malaria Low- and middle-
income countries 

Additional maternal deaths per month due to disruption of 
antenatal MCM (data are n (% of total deaths)) 

48 (1%) Scenario 2: greater  disruptions (workforce reduction (small to 
moderate); supplies reduction (moderate); demand reduction (none to 
small); access reduction (small); coverage reduction (18.8 to 26.9%) 

103 Roberton 
202015 

Malaria Low- and middle-
income countries 

Additional maternal deaths per month due to disruption of 
antenatal MCM (data are n (% of total deaths)) 

111 (1%) Scenario 3: greater  disruptions in the health system coupled with 
families and non-essential workers being forced to stay home as a 
result of government COVID-19 related restrictions (workforce 
reduction (moderate to large); supplies reduction (moderate); 
demand reduction (none to small); access reduction (large); coverage 
reduction (39.3 to 51.9%) 
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104 Roberton 
202015 

Malaria Low- and middle-
income countries 

Additional maternal deaths per month due to disruption of 
antenatal intermittent preventive treatment of malaria 
in pregnancy (data are n (% of total deaths)) 

28 (1%) Scenario 1 (see above) 

105 Roberton 
202015 

Malaria Low- and middle-
income countries 

Additional maternal deaths per month due to disruption of 
antenatal IPTp  
in pregnancy (data are n (% of total deaths)) 

43 (1%) Scenario 2 (see above) 

106 Roberton 
202015 

Malaria Low- and middle-
income countries 

Additional maternal deaths per month due to disruption of 
antenatal IPTp  
in pregnancy (data are n (% of total deaths)) 

102 (1%) Scenario 3 (see above) 

107 Roberton 
202015 

Malaria Low- and middle-
income countries 

Additional maternal deaths per month due to disruption of 
household protection from malaria (ITN or IRS) (data are n (% 
of total deaths)) 

39 (2%) Scenario 1 (see above) 

108 Roberton 
202015 

Malaria Low- and middle-
income countries 

Additional maternal deaths per month due to disruption of 
household protection from malaria (ITN or IRS) (data are n (% 
of total deaths)) 

70 (2%) Scenario 2 (see above) 

109 Roberton 
202015 

Malaria Low- and middle-
income countries 

Additional maternal deaths per month due to disruption of 
household protection from malaria (ITN or IRS) (data are n (% 
of total deaths)) 

152 (2%) Scenario 3 (see above) 

110 Roberton 
202015 

Malaria Low- and middle-
income countries 

Additional child deaths per month due to disruption of ACT 
(data are n (% of total deaths)) 

330 (1%) Scenario 1 (see above) 

111 Roberton 
202015 

Malaria Low- and middle-
income countries 

Additional child deaths per month due to disruption of ACT 
(data are n (% of total deaths)) 

530 (1%) Scenario 2 (see above) 

112 Roberton 
202015 

Malaria Low- and middle-
income countries 

Additional child deaths per month due to disruption of ACT 
(data are n (% of total deaths)) 

1170 (1%) Scenario 3 (see above) 

113 Roberton 
202015 

Malaria Low- and middle-
income countries 

Additional child deaths per month due to disruption of 
household protection from malaria (ITN or IRS) (data are n (% 
of total deaths)) 

130 (<1%) Scenario 1 (see above) 

114 Roberton 
202015 

Malaria Low- and middle-
income countries 

Additional child deaths per month due to disruption of 
household protection from malaria (ITN or IRS) (data are n (% 
of total deaths)) 

230 (<1%) Scenario 2 (see above) 

115 Roberton 
202015 

Malaria Low- and middle-
income countries 

Additional child deaths per month due to disruption of 
household protection from malaria (ITN or IRS) (data are n (% 
of total deaths)) 

520 (<1%) Scenario 3 (see above) 

116 Roberton 
202015 

Malaria Low- and middle-
income countries 

Additional child deaths per month due to disruption of IPTp 
(data are n (% of total deaths)) 

90 (<1%) Scenario 1 (see above) 
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117 Roberton 
202015 

Malaria Low- and middle-
income countries 

Additional child deaths per month due to disruption of IPTp 
(data are n (% of total deaths)) 

140 (<1%) Scenario 2 (see above) 

118 Roberton 
202015 

Malaria Low- and middle-
income countries 

Additional child deaths per month due to disruption of IPTp 
(data are n (% of total deaths)) 

330 (<1%) Scenario 3 (see above) 

119 Sherrard-
Smith 
202016 

Malaria sub-Saharan Africa Excess malaria deaths in Nigeria in 2020 comparing the 
scenario with disruption of malaria services with the 
counterfactual scenario of no COVID-19 related disruption of 
malaria preventions activities and other core health services 

81,000 (44,000–119,000) Reduction of MCM for 6 months and delaying ITN distribution 
campaigns  

120 Sherrard-
Smith 
202016 

Malaria sub-Saharan Africa Excess malaria deaths in sub-Saharan Africa between 1 May 
2020 and 30 April 2021 comparing the scenario of COVID-19 
related disruption with the counterfactual scenario of no 
COVID-19 related disruption (data are under four COVID-19 
control scenarios: unmitigated; mitigation; suppression; 
suppression lift) 

239,000 (141,000–337,000); 
379,000 (221,000–537,000); 
464,000 (278,000–651,000); 
380,000 (222,000–539,000) 

ITN interrupted, SMC interrupted, treatment reduced 

121 Sherrard-
Smith 
202016 

Malaria sub-Saharan Africa Excess malaria deaths in sub-Saharan Africa between 1 May 
2020 and 30 April 2021 comparing the scenario of COVID-19 
related disruption with the counterfactual scenario of no 
COVID-19 related disruption (data are under four COVID-19 
control scenarios: unmitigated; mitigation; suppression; 
suppression lift) 

221,000 (131,000 –312,000); 
282,000 (167,000 –397,000); 
322,000  (195,000 –450,000); 
282,000  (167,000 –397,000) 

ITN interrupted, SMC interrupted, MCM normal 

122 Sherrard-
Smith 
202016 

Malaria sub-Saharan Africa Excess malaria deaths in sub-Saharan Africa between 1 May 
2020 and 30 April 2021 comparing the scenario of COVID-19 
related disruption with the counterfactual scenario of no 
COVID-19 related disruption (data are under four COVID-19 
control scenarios: unmitigated; mitigation; suppression; 
suppression lift) 

26,000 (15,000–38,000); 112,000 
(61,000–163,000); 200,000 
(115,000–285,000);112,000 
(61,000–164,000) 

ITN normal, SMC reduced, MCM reduced 

123 Sherrard-
Smith 
202016 

Malaria sub-Saharan Africa Excess malaria deaths in sub-Saharan Africa between 1 May 
2020 and 30 April 2021 comparing the scenario of COVID-19 
related disruption with the counterfactual scenario of no 
COVID-19 related disruption (data are under four COVID-19 
control scenarios: unmitigated; mitigation; suppression; 
suppression lift) 

39,000 (22,000–57,000); 184,000 
(98,000–270,000); 314,000  
(175,000–453,000); 186,000  
(99,000–273,000) 

ITN normal, SMC reduced, MCM interrupted 

124 Sherrard-
Smith 
202016 

Malaria sub-Saharan Africa Excess malaria deaths in sub-Saharan Africa between 1 May 
2020 and 30 April 2021 comparing the scenario of COVID-19 
related disruption with the counterfactual scenario of no 
COVID-19 related disruption (data are under four COVID-19 
control scenarios: unmitigated; mitigation; suppression; 
suppression lift) 

41,000 (23,000–58,000); 129,000  
(71,000–187,000); 189,000  
(107,000–270,000); 130,000  
(71,000–188,000) 

ITN normal, SMC interrupted, MCM reduced 

125 Sherrard-
Smith 
202016 

Malaria sub-Saharan Africa Excess malaria deaths in sub-Saharan Africa between 1 May 
2020 and 30 April 2021 comparing the scenario of COVID-19 
related disruption with the counterfactual scenario of no 
COVID-19 related disruption (data are under four COVID-19 
control scenarios: unmitigated; mitigation; suppression; 
suppression lift) 

220,000  (128,000–311,000); 
357,000  (207,000–507,000); 
495,000  (296,000–693,000);  
358,000  (208,000–509,000) 

ITN interrupted, SMC reduced, MCM reduced 
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126 Sherrard-
Smith 
202016 

Malaria sub-Saharan Africa Excess malaria deaths in sub-Saharan Africa between 1 May 
2020 and 30 April 2021 comparing the scenario of COVID-19 
related disruption with the counterfactual scenario of no 
COVID-19 related disruption (data are under four COVID-19 
control scenarios: unmitigated; mitigation; suppression; 
suppression lift) 

25,000  (13,000–37,000);164,000  
(87,000–241,000) ;310,000  
(174,000–446,000) ;165,000  
(88,000–243,000) 

ITN normal, SMC normal, MCM interrupted 

127 Sherrard-
Smith 
202016 

Malaria sub-Saharan Africa Excess malaria deaths in sub-Saharan Africa between 1 May 
2020 and 30 April 2021 comparing the scenario of COVID-19 
related disruption with the counterfactual scenario of no 
COVID-19 related disruption (data are under four COVID-19 
control scenarios: unmitigated; mitigation; suppression; 
suppression lift) 

55,000 (30,000–79,000); 205,000  
(110,000–300,000); 336 (189,000–
484,000); 207,000  (111,000–
302,000) 

ITN normal, SMC interrupted, MCM interrupted 

128 Sherrard-
Smith 
202016 

Malaria sub-Saharan Africa Excess malaria deaths in sub-Saharan Africa between 1 May 
2020 and 30 April 2021 comparing the scenario of COVID-19 
related disruption with the counterfactual scenario of no 
COVID-19 related disruption (data are under four COVID-19 
control scenarios: unmitigated; mitigation; suppression; 
suppression lift) 

238,000 (139,000–337,000); 
461,000  (263,000–659,000); 
696,000  (413,000–979,000); 
464,000  (265,000–662,000) 

ITN interrupted, SMC reduced, MCM interrupted 

129 Sherrard-
Smith 
202016 

Malaria sub-Saharan Africa Excess malaria deaths in sub-Saharan Africa between 1 May 
2020 and 30 April 2021 comparing the scenario of COVID-19 
related disruption with the counterfactual scenario of no 
COVID-19 related disruption (data are under four COVID-19 
control scenarios: unmitigated; mitigation; suppression; 
suppression lift) 

219,000 (127,000–311,000); 
434,000  (247,000–622,000); 
668,000 (397,000–940,000); 
437,000  (249,000–625,000) 

ITN interrupted, SMS normal, MCM interrupted 

130 Sherrard-
Smith 
202016 

Malaria sub-Saharan Africa Excess malaria deaths in sub-Saharan Africa between 1 May 
2020 and 30 April 2021 comparing the scenario of COVID-19 
related disruption with the counterfactual scenario of no 
COVID-19 related disruption (data are under four COVID-19 
control scenarios: unmitigated; mitigation; suppression; 
suppression lift) 

253,000 (149,000–357,000); 
481,000  (277,000–686,000); 
696,000 (413,000–978,000); 
484,000 (278,000–690,000) 

ITN interrupted, SMC interrupted, MCM interrupted 

131 WHO 
202018 

Malaria sub-Saharan Africa Number of malaria cases predicted for the period between 
April–December 
2020 (data are all countries (countries with ITN campaigns 
scheduled in 2020 [countries without ITN campaigns scheduled 
in 2020]) 

230,527,960 (197,898,185 
[32,629,775]) 

WS1: no ITN, continuous ITN distribution reduced by 25% 

132 WHO 
202018 

Malaria sub-Saharan Africa Number of malaria cases predicted for the period between 
April–December 
2020 (data are all countries (countries with ITN campaigns 
scheduled in 2020 [countries without ITN campaigns scheduled 
in 2020])  

232,798,807 (199,855,171 
[32,943,635]) 

WS2: no ITN campaigns , continuous ITN distribution reduced by 
50% 

133 WHO 
202018 

Malaria sub-Saharan Africa Number of malaria cases predicted for the period between 
April–December 
2020 (data are all countries (countries with ITN campaigns 
scheduled in 2020 [countries without ITN campaigns scheduled 
in 2020])  

234,026,999 (200,930,863 
[33,096,137]) 

WS3: no ITN campaigns, continuous ITN distribution reduced by 
75% 

134 WHO 
202018 

Malaria sub-Saharan Africa Number of malaria cases predicted for the period between 
April–December 
2020 (data are all countries (countries with ITN campaigns 
scheduled in 2020 [countries without ITN campaigns scheduled 
in 2020])  

224,081,479 (190,626,785 
[33,454,693]) 

WS4: access to effective antimalarial treatment reduced by 25% 
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135 WHO 
202018 

Malaria sub-Saharan Africa Number of malaria cases predicted for the period between 
April–December 
2020 (data are all countries (countries with ITN campaigns 
scheduled in 2020 [countries without ITN campaigns scheduled 
in 2020])  

233,107,671 (198,448,314 
[34,659,356]) 

WS5: access to effective antimalarial treatment reduced by 50% 

136 WHO 
202018 

Malaria sub-Saharan Africa Number of malaria cases predicted for the period between 
April–December 
2020 (data are all countries (countries with ITN campaigns 
scheduled in 2020 [countries without ITN campaigns scheduled 
in 2020])  

242,283,792 (206,407,978 
[35,875,813]) 

WS6: access to effective antimalarial treatment reduced by 75% 

137 WHO 
202018 

Malaria sub-Saharan Africa Number of malaria cases predicted for the period between 
April–December 
2020 (data are all countries (countries with ITN campaigns 
scheduled in 2020 [countries without ITN campaigns scheduled 
in 2020])  

240,457,228 (206,506,522 
[33,950,706]) 

WS7: no ITN campaigns , both continuous ITN distribution and 
access to effective antimalarial treatment reduced by 25% 

138 WHO 
202018 

Malaria sub-Saharan Africa Number of malaria cases predicted for the period between 
April–December 
2020 (data are all countries (countries with ITN campaigns 
scheduled in 2020 [countries without ITN campaigns scheduled 
in 2020])  

251,033 850 (215,701,697 
[35,332,153]) 

WS8: no ITN campaigns , both continuous ITN distribution and 
access to effective antimalarial treatment reduced by 50% 

139 WHO 
202018 

Malaria sub-Saharan Africa Number of malaria cases predicted for the period between 
April–December 
2020 (data are all countries (countries with ITN campaigns 
scheduled in 2020 [countries without ITN campaigns scheduled 
in 2020])  

261,582 832 (224,886,788 
[36,696,044]) 

WS9: no ITN campaigns , both continuous ITN distribution and 
access to effective antimalarial treatment reduced by 75% 

140 WHO 
202018 

Malaria sub-Saharan Africa Number of malaria deaths predicted for the period between 
April–December 
2020 (data are all countries (countries with ITN campaigns 
scheduled in 2020 [countries without ITN campaigns scheduled 
in 2020]) 

411,684 (349,194 [62,489]) WS1 (see above) 

141 WHO 
202018 

Malaria sub-Saharan Africa Number of malaria deaths predicted for the period between 
April–December 
2020 (data are all countries (countries with ITN campaigns 
scheduled in 2020 [countries without ITN campaigns scheduled 
in 2020]) 

415,524 (352,445 [63,079]) WS2 (see above) 

142 WHO 
202018 

Malaria sub-Saharan Africa Number of malaria deaths predicted for the period between 
April–December 
2020 (data are all countries (countries with ITN campaigns 
scheduled in 2020 [countries without ITN campaigns scheduled 
in 2020]) 

417,591 (354,223 [63,368]) WS3 (see above) 

143 WHO 
202018 

Malaria sub-Saharan Africa Number of malaria deaths predicted for the period between 
April–December 
2020 (data are all countries (countries with ITN campaigns 
scheduled in 2020 [countries without ITN campaigns scheduled 
in 2020]) 

487,903 (411,120 [76,782]) WS4 (see above) 

144 WHO 
202018 

Malaria sub-Saharan Africa Number of malaria deaths predicted for the period between 
April–December 
2020 (data are all countries (countries with ITN campaigns 
scheduled in 2020 [countries without ITN campaigns scheduled 
in 2020]) 

597,414 (504,640 [92,774]) WS5 (see above) 
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145 WHO 
202018 

Malaria sub-Saharan Africa Number of malaria deaths predicted for the period between 
April–December 
2020 (data are all countries (countries with ITN campaigns 
scheduled in 2020 [countries without ITN campaigns scheduled 
in 2020]) 

715,191 (605,375 [109,816]) WS6 (see above) 

146 WHO 
202018 

Malaria sub-Saharan Africa Number of malaria deaths predicted for the period between 
April–December 
2020 (data are all countries (countries with ITN campaigns 
scheduled in 2020 [countries without ITN campaigns scheduled 
in 2020]) 

520,930 (443,041 [77,889]) WS7 (see above) 

147 WHO 
202018 

Malaria sub-Saharan Africa Number of malaria deaths predicted for the period between 
April–December 
2020 (data are all countries (countries with ITN campaigns 
scheduled in 2020 [countries without ITN campaigns scheduled 
in 2020]) 

640,167 (545,610 [94,557]) WS8 (see above) 

148 WHO 
202018 

Malaria sub-Saharan Africa Number of malaria deaths predicted for the period between 
April–December 
2020 (data are all countries (countries with ITN campaigns 
scheduled in 2020 [countries without ITN campaigns scheduled 
in 2020]) 

768,588 (656,251 [112,337]) WS9 (see above) 

149 FMT 202034 Malaria Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting 
inability to access to medicines they needed in the past 7 days 
in South Africa 

1% NA 

150 FMT 202034 Malaria Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting that 
medicines are more expensive since 1 March 2020 than before 
in South Africa 

19% NA 

151 FMT 202034 Malaria Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting 
inability to access to medicines they needed in the past 7 days 
because of COVID-19 related disruptions in Kenya 

14% NA 

152 FMT 202034 Malaria Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting that 
medicines are more expensive since 1 March 2020 than before 
in Kenya 

42% NA 

153 FMT 202034 Malaria Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting 
inability to access to medicines they needed in the past 7 days 
because of COVID-19 related disruptions in Nigeria 

14% NA 

154 FMT 202034 Malaria Kenya, Nigeria and 
South Africa 

Proportion of 18+ years old general population reporting that 
medicines are more expensive since 1 March 2020 than before 
in Nigeria 

50% NA 

155 Hogan 
202011 

Malaria Low- and middle-
income countries 

Excess increase in the number of malaria deaths over 5-year 
comparing to the counterfactual scenario of no COVID-19 
related disruptions 

36% Worst scenario: all scenarios except well 
managed suppression in country setting 2. Country setting 2 for 
malaria denotes settings with generic moderate burden setting with 
seasonality of transmission typical of a country in eastern Africa, 
with around 7,000 cases per million population in 2018.  
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156 GF 202038 Malaria Latin America, the 
Caribbean, and 
high-burden 
countries in Africa 

Proportion of countries reporting moderate, high, or very high 
disruption in health service delivery 

66% NA 

157 GF 202038 Malaria Latin America, the 
Caribbean, and 
high-burden 
countries in Africa 

Proportion of countries reporting that national stock of key 
program products is experiencing shortages 

6% NA 

158 GF 202038 Malaria Latin America, the 
Caribbean, and 
high-burden 
countries in Africa 

Proportion of countries reporting moderate, high, or very high 
disruption in in-country supply chain systems (distribution)  

24% NA 

159 GF 202038 Malaria Latin America, the 
Caribbean, and 
high-burden 
countries in Africa 

Proportion of countries reporting moderate, high, or very high 
disruption in in-country supply chain systems (warehouse)  

15% NA 

 

  

 

 

 

 

 

 

 

 



74 
 

 

Supplement 2.3: 
 

Extended summary  

 

Background 
 
 
The ongoing pandemic of COVID-19 risks reversing important health gains in key indicators if the 
current policies are not calibrated to local vulnerabilities.  
 
 
Several factors have been associated with the reduced incidence, severity, and fatality of COVID-19 
observed across Africa; however, most African countries have continued enforcing COVID-19 restrictive 
measures, or at least part of them, typically longer and/or more stringently than many advanced 
economies.  
 
 
A study that unifies current evidence from studies that measured the public health consequences of 
COVID-19 on HIV, TB, and malaria in terms of morbidity, mortality, or healthcare accessibility across 
Africa is needed to facilitate translation of the extensive evidence generated so far into effective policies 
across the continent.  
 
 
Methods and Findings 
 
 
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. 

 

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. 

 

Several studies assumed a 10% reduction in the risk of acquiring HIV; however, empirical evidence 
shows that food and financial insecurity arising due to COVID-19 related disruptions may increase sexual 
risk through transactional sex and inability to negotiate safer sex. Therefore, an increase in HIV 
transmission is expected after the restrictions are relaxed.  

 

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 
significantly associated with increased mortality risk in Africa.  
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Most studies measure the impact of COVID-19 on HIV using excess incidence and mortality; however, 
these do not fully capture the impact of COVID-19 on HIV burden, compared to COVID-19 burden; 
DALYs lost would better reflect demographic differences of populations at risk.  

 

The public health consequences of COVID-19 on TB will encompass further risks not captured in current 
modelling studies, including increased household transmission, increased non-adherence to treatment, 
emergence of drug-resistant pathogens, and late reactivation, whose epidemiological effects may not be 
observed in the short-term because of long incubation period of TB.  

 
Most studies focused on the disruption of healthcare resulting from reduction in the capacity of healthcare 
provider; however, reduced capacity of patients to use health services and to adhere to treatment might 
also contribute to poor outcomes even when health systems capabilities are restored or unaffected.  
 
 
Conclusions 

 

If health policies are not calibrated to context specific risks and potentials, the public health consequences 
of COVID-19 on HIV, TB, and malaria may be more severe than the counterfactual direct burden of an 
unmitigated COVID-19.  
 
 
Innovative COVID-19 resilient solutions are vital to ensure continuity of care and prevent the emergence 
of further potentially larger crises. 
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