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ABSTRACT

The African region was predicted to have worse COVID-19
infection and death rates due to challenging health
systems and social determinants of health. However,

in the 10 months after its first case, Rwanda recorded
10316 cases and 133 COVID-19-related deaths translating
to a case fatality rate (CFR) of 1.3%, which raised the
question: why does Rwanda have a low COVID-19 CFR?
Here we analysed COVID-19 data and explored possible
explanations to better understand the disease burden in
the context of Rwanda’s infection control strategies.

We investigated whether the age distribution plays a role
in the observed low CFR in Rwanda by comparing the
expected number of deaths for 10-year age bands based
on the CFR reported in other countries with the observed
number of deaths for each age group. We found that the
age-specific CFRs in Rwanda are similar to or, in some
older age groups, slightly higher than those in other
countries, suggesting that the lower population level CFR
reflects the younger age structure in Rwanda, rather than a
lower risk of death conditional on age. We also accounted
for Rwanda’s comprehensive SARS-CoV-2 testing
strategies and reliable documentation of COVID-19-related
deaths and deduced that these measures may have
allowed them to likely identify more asymptomatic or mild
cases than other countries and reduced their reported CFR.
Overall, the observed low COVID-19 deaths in Rwanda is
likely influenced by the combination of effective infection
control strategies, reliable identification of cases and
reporting of deaths, and the population’s young age
structure.

INTRODUCTION

On 14 March 2020, Rwanda reported the first
confirmed case of SARS-CoV-2, an asymp-
tomatic traveller who arrived in Kigali on
8 March, presented with symptoms on 13
March and tested positive the following day.
Like much of the world, Rwanda braced for
the challenge ahead, expecting that without
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» High numbers of deaths were expected in Rwanda
and the rest of the African region due to insufficient
capacity of health systems, challenging living condi-
tions and vulnerable populations.

» The age-specific case fatality rates (CFRs) in Rwanda
are similar to or, in some older age groups, slightly
higher than those in other countries, suggesting that
the lower population level CFR reflects the younger
age structure in Rwanda, rather than a lower risk of
death conditional on age.

» Rwanda employs comprehensive and diverse SARS-
CoV-2 testing strategies and are identifying most
cases in the country, closely monitoring confirmed
COVID-19 cases and reliably documenting COVID-
19-related deaths.

» The observed low COVID-19 CFR in Rwanda is likely
influenced by the combination of effective infection
control strategies, reliable identification of cases and
reporting of deaths, and the population’s young age
structure.

» Rwanda, and Africa more broadly, should sustain
data-driven COVID-19 control strategies to minimise
the resulting deaths and morbidity from COVID-19.

implementing intensive distancing meas-
ures, it would experience a rapidly spreading
epidemic and subsequent deaths. Many
observers predicted that Rwanda, along with
other African countries, would experience an
even more devastating pandemic than had
occurred in the Europe and the USA, citing
insufficient capacity of health systems, comor-
bidities and overcrowded housing conditions
as factors that were expected to impact both
infection and death rates."”

However, in the 10 months after its first case,
Rwanda recorded only 133 COVID-19-related
deaths, which raises the question: why have
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there been so few COVID-19-related deaths in Rwanda in
particular and Africa at large? Here we explore possible
explanations with the goal of better understanding Rwan-
da’s COVID-19 burden and mortality and the country’s
response.

ARE CASES, OR MORE SPECIFICALLY DEATHS, BEING MISSED?

One possible explanation for the low number of COVID-
19-related deaths is simply that these deaths are being
missed.’ This seems highly unlikely, given Rwanda’s exten-
sive testing,” both of suspected cases and contacts of cases
and through random community sampling. Rwanda initi-
ated SARS-CoV-2 infection testing using real-time PCR
(RT-PCR) in February 2020; at first, SARS-CoV-2 testing
was centralised at the National Reference Laboratory,”
which tested between 1000 and 1500 samples daily. Over
the last 10 months, testing capacity has been decentral-
ised—first expanding to four main public laboratories,
three in Kigali and one in Southern Province, and then to
seven additional sites in the Northern and Eastern Prov-
inces. As of 14 January 2021, 506 health centers, and 52
district, provincial, and referral hospitals, spread across
all five provinces, are equipped for SARS-CoV-2 sample
collection and testing (11 of which were employing
RT-PCR and the rest COVID-19 rapid tests). In our recent
study, we describe the innovative pooled testing used at
some sites in Rwanda to increase the capacity and effi-
ciency of this testing.” An average of 251 tests per million
individuals are conducted daily, as compared with 76, 91,
2413, 4020 and 5183 per million in Kenya, Nigeria, Italy,
Spain and the USA, respectively.'

Seven tertiary and all 37 district hospitals in Rwanda,
along with 6 additional designated testing sites, have staff
capable of performing clinical screening and collecting
samples/testing suspected cases or contacts of confirmed
cases, defined as anyone reported to have been within 1 m
of the confirmed case for more than 1 min or participants
in social events like marriage ceremonies and government
meetings. Both groups wait in isolation at home until
their result is available, usually between 8 and 24 hours.
Rwanda also screens people entering the country at land
borders and airports, including returning citizens and
residents and truck drivers. These individuals are housed
at quarantine sites near the point of entry for 24 hours
while they await results. From July 2020, Rwanda began
random testing, with individuals sampled from roadways
(passengers of cars, buses or motorcycles or pedestrians),
markets or communities where a cluster of cases have
been identified. These individuals are screened for symp-
toms and provide samples on the spot and then receive
their results via text message within 8 and 24 hours. As
of 14 January 2021, 779511 SARS-CoV-2 tests have been
performed (5951,/100 000), of which 10316 (1.3%) were
positive (figure 1).

Confirmed cases were then closely tracked. Early in the
epidemic, all diagnosed patients were followed up in isola-
tion centres until they were confirmed to be SARS-CoV-2
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Figure 1 COVID-19 updates from the Rwanda Ministry of

health published on 14 January 2021.%

negative, with tests repeated 7days later and again at 14
days, if necessary. Severe cases were managed in inten-
sive care units established in specialised COVID-19
treatment centres; deaths in these patients were imme-
diately reported to the national COVID-19 task force.
In August 2020, individuals with mild disease symptoms
were allowed to isolate at home by following the country’s
home-based COVID-19 management protocol, where a
presumptive patient is screened from home, then the
rapid response team visits to assess the capacity to under-
take self-isolation at home (ie, sanitation facility, access to
vital services, and availability of food and clean water). All
patients confirmed with COVID-19 who meet the require-
ments for self-isolation as per the home-based COVID-19
protocol remained in contact with the health providers
on a daily basis and were tested via RI-PCR on regular
intervals until they recovered. Patients with progressing
symptoms were accompanied to the treatment centre
and admitted to the intensive care unit as deemed neces-
sary. Patients sent home were provided with a Global
Positioning System tracker to detect any social contact.

The comprehensive and diverse testing strategies
suggest that most cases in Rwanda have been identified.
The close monitoring of cases ensures that COVID-19
deaths are well documented.

ARE RWANDA’S INFECTION CONTROL STRATEGIES TO CREDIT?
Rwanda’s low death rate may reflect its relatively low inci-
dence rate. The 10316 confirmed cases recorded nation-
ally in the first 10 months corresponds to a rate of 79 per
100000 people compared with 7 in China, 3874 in Italy,
4727 in Spain, 139 in South Korea or 7042 in the USA as
of 14 January 2021."" As mentioned previously, we believe
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Rwanda is more likely to identify and document cases,
including asymptomatic cases, because of the system-
atic contact tracing efforts and random population-level
antigen testing. Therefore, these lower documented case
rates and the 1.3% test positivity rate (cumulative posi-
tive tests per total test rate) indeed likely reflect lower
numbers of infections overall.

How has Rwanda kept the number of SARS-CoV-2
infections so low? First, the infection arrived in Africa
months after first reports in China and considerably later
than most of Asia and Europe. This allowed for imme-
diate countrywide lockdown measures and for Rwanda
to draw from the lessons, experiences and best prac-
tices from the countries that had been affected earlier
in the pandemic. Rwanda was also well prepared for
this pandemic, having built comprehensive infection
control plans in the wake of the Ebola epidemic in 2013—
2015. These measures included intensive monitoring at
borders. Because neighbouring states were on high alert
for new Ebola outbreaks, health screening of travellers
was already in place for Ebola in March 2020, and this
was easily extended to include screening for SARS-CoV-2.

In addition to being able to model off of other coun-
tries’ experiences, Rwanda’s distancing and infection
control strategies have been decisive, data-driven and
enforced. Further, there is broad population buy-in
for the government strategies. The country closed her
borders to international flights on 21 March 2020."* The
in-country containment strategies, first outlined by the
Office of the Prime Minister on 1 April 2020,lS banned
public gatherings; closed schools, restaurants, bars, gyms
and churches; and required non-essential public and
private employees to work from home. Unnecessary
movements were prohibited and only single-passenger
motorbikes were permitted for public transport. These
containment policies were complemented with mass
release of Rwanda-specific health communication tools
(figure 2) to educate the public about the COVID-19
modes of transmission and to encourage wearing face
masks (which was nationally mandated on 19 April 2020),
hand washing, avoiding handshakes and social distancing
of at least 1 m."*

Although the lockdown succeeded to contain
COVID-19 spread in Rwanda, it also negatively affected
the socioeconomic and health sectors. This led to partial
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Figure 2 Public health communication tool disseminated
in Rwanda to encourage measures against the infection and
spread of COVID-19—hand washing, wearing face masks,
social distancing of at least 1 m and restricted mobility."*

lifting of lockdown on 16 June 2020'%; the new policy
allowed traders to work (encouraging digital payments
where possible), permitted some movements during the
day (05:00 to 21:00), and approved wedding ceremonies
and burial ceremonies with less than 30 persons.'* In
parallel, the government installed public handwashing
stations at markets, bus stations and other congested
places with population mixing. As of 14 December 2020,
all in-person gatherings, including wedding ceremonies,
have been prohibited.'”” The government continues to
closely monitor COVID-19 testing and case clusters,
intensifying or relaxing the national mandates based as
necessary.

Given that 83% of the Rwandan population is living
in rural areas'® and 80% of households are engaged in
agricultural work,'” it is likely that many Rwandan fami-
lies could continue most agricultural activities unabated,
with little need for interactions that would increase
COVID-19 infection risk. This natural societal isola-
tion also permitted broader relaxing of the national
distancing strategies, particularly when complemented
with focused interventions when outbreaks emerge. As
an example, when national distancing strategies were
relaxed, a stricter set of measures were executed at the
Rusizi and Rusumo border crossing, as most cases in
Rwanda during the lockdown were linked to truck drivers
crossing at those borders.'® Now, when case clusters are
identified, strict distancing measures are implemented in
those small areas rather than regionally or nationally.

ARE COVID-19 CASE FATALITY RATES (CFRS) LOWER IN
RWANDA?

Rwanda registered its first COVID-19 fatality on 30 May
2020, and by 14 January 2021, 133 COVID-19 deaths have
been recorded in the country (figure 1). This translates
to a CFR of 1.3%, notably lower than the estimated 2.8%
CFR in South Africa, 1.4% in Lesotho, 1.7% in the USA,
2.4% in Spain, 4.9% in China, 1.5% in Ireland or 3.5%
in Italy."” We considered several different hypotheses to
explain the COVID-19 low CFR.

First, because of Rwanda’s extensive testing efforts, the
country has likely identified more cases, and specifically
more asymptomatic or mild cases, than many other coun-
tries. This inflates the denominator, particularly with less
sick and lower-risk individuals, and reduces the reported
CFR.

Second, it is possible that previous widespread viral
exposure provided acquired immune protection against
severe COVID-19 disease.”” *' Cross-reactive T cells have
been found in individuals who have not been exposed
to SARS-CoV-2, suggesting previous exposure to related
human coronaviruses could generate immunological
cross-reactivity.’ A study on whether respiratory infec-
tions that occurred in December 2019-January 2020 in
Kinshasa, Democratic Republic of the Congo, may have
been caused by the ‘common cold’ coronavirus OC42
that may have generated antibodies and cross-reacted
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and neutralised SARS-CoV-2 is under way.** Suggestions
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these hypotheses. g = o o
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COVID-19 disease. R| e § *g
Finally, and importantly, the age distribution in Rwanda g i go
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with COVID-19 enrolled in the two treatment centres in 8
Kigali, 75.5% presented without symptoms. This propor- % £
tion is consistent with global COVID-19 infections in 2 &
younger populations being predominantly asymptom- A .
atic.”’ *' The risk of dying from COVID-19, as calcu- c; ) -
lated from data in the UK, increases by 13% for every g N S S
year of age,** implying that a 60-year-old is 100 times g —_
more likely to die than a 20-year-old. In Rwanda, only < c o
5.1% of the population is over 60 years old,” in contrast VIl R
with 20.5%-28.1% in the European Union.* ** Notably, e =88
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ably higher than the CFR of 1.3% observed in Rwanda. =22 3 5 &
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low COVID-19 mortality in Rwanda, and it is likely to e @
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(A) Comparison of the COVID-19 case fatality rate by age band in Rwanda, China, Italy, Spain and Korea. (B)

Comparison of the population density by age band in Rwanda, China, Italy, Spain and Korea.

immunity in SARS-CoV-2 infection,” may be unique
to Rwanda and/or other neighbouring countries and
might influence SARS-CoV-2 transmission dynamics or
morbidity. However, these theories, along with some
others explored in this analysis, are not definitive and
need further study.

Here we focus on contribution of the Rwandan govern-
ment response—the curation of high-quality information
on COVID-19 case and case fatality, the lessons learnt from
these data about infection and mortality risk, and the use
of these data to inform strategies to control transmission
within the country—to limit COVID-19 infection and
mortality. The strong testing and tracing strategies give
us confidence in the mortality numbers from Rwanda.
The strict infection control strategies have limited infec-
tions, and the young population structure decreases the
risk of death among those infected. In the meantime,
Rwanda, and Africa more broadly, should maintain data-
driven prevention and response measures to minimise
the resulting deaths and morbidity from COVID-19.
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