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Background: The rapidly growing pandemic of coronavirus disease 2019 (COVID-19) has challenged health sys-
tems globally. Here we report the first identified infections of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2; aetiology of COVID-19) among recent international arrivals to Sudan and their contacts.

Methods: Suspected cases were identified clinically and/or epidemiologically. Samples from suspected cases and
their contacts were tested in the National Influenza Centre following World Health Organization protocols. Two
real-time reverse transcription quantitative polymerase chain reaction assays were used to detect and confirm
SARS-CoV-2 infection.

Results: Seven cases of COVID-19, including two deaths, were confirmed in Sudan between 27 February and
30 March 2020. Suspected cases were identified and tested. As of 30 March, no local transmission was yet
reported in the country. Fifty-nine percent of the suspected cases were international travellers coming from
areas with current COVID-19 epidemics. Cough and fever were the major symptoms, presented by 65% and
60% of the suspected cases, respectively. By early April, an additional seven cases were confirmed through lim-
ited contact tracing that identified the first locally acquired infections in recent contact with imported cases.

Conclusions: The high mortality rate of COVID-19 cases in Sudan might be due to limitations in test and trace and
case management services. Unfortunately, infections have spread further into other states and the country has
no capacity for mass community screening to better estimate disease prevalence. Therefore external support is
urgently needed to improve the healthcare and surveillance systems.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic initially
emerged in China in December 2019 and quickly spread interna-
tionally. The aetiological virus severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) was first isolated from patients with
pneumonia of unknown cause. After the virus isolation and
characterization using sequencing and transmission electron
microscopy, the virus was classified as the seventh member
of the coronavirus family that infects humans.! Initial investi-
gation of the disease has established an association between

severe SARS-CoV-2 infection in elderly people and those with pre-
existing health conditions, including diabetes, hypertension and
cardiovascular diseases. The clinical manifestation of the disease
is mainly pneumonia-like signs and symptoms for severe cases,
but most patients display fever, cough and myalgia or fatigue.?
Within 3 weeks of the first recognized case on 10 December
2019 in Wuhan, Hubei Province, China, 47 cases of COVID-19 were
confirmed in the area and an outbreak was officially declared.’
With cases imported into several countries and local transmis-
sion and epidemics growing rapidly, the World Health Organi-
zation (WHO) declared COVID-19 a Public Health Emergency of
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International Concern on 30 January 2020.4> The disease was
rapidly spreading in China, due in part to uncertainties about
modes of transmission, epidemiology and preventive and control
measures. By 11 February 2020, 44 672 cases were confirmed in
the Wuhan area.®

The COVID-19 pandemic is challenging health systems
throughout the world, including well-established ones in wealthy
countries, with nearly 27 million cases and >880 000 fatalities
worldwide reported by the WHO in the first week of September
2020 from around 200 countries and territories.> The majority of
these cases and deaths are from countries with relatively devel-
oped health systems, including China, Italy, Germany, Spain, the
UK and the USA.> Health systems in Africa are typically very weak,
underresourced, poorly equipped and constantly struggling with
epidemics of several other infectious diseases.” The health sys-
tem in Sudan is limited® and suffers a heavy burden of infectious
diseases, including parasitic diseases like malaria, leishmaniasis®
and onchocerciasis,'® and arboviral diseases like Chikungunya
virus,'* dengue and rift valley fever,'>13 and their frequent epi-
demics.'*1> However, with emergency support from the WHO,
the capacity of several African countries, including Sudan, to iden-
tify, test and isolate COVID-19 cases was somewhat improved.’

In this report we document the first imported cases of
COVID-19in Sudan and describe the epidemiology, epidemic pre-
paredness and public health response in the country.

Materials and methods

This is a cross-sectional descriptive study implemented in Sudan
to investigate the importation of SARS-CoV-2 infections and the
establishment of the COVID-19 pandemic in the country through
international travellers and their contacts between 16 January
and 15 April 2020.

Establishing active surveillance

In response to the rapidly growing pandemic of COVID-19, gov-
ernments worldwide, including Sudan, are struggling to utilize
their resources effectively to detect and contain its spread. In
Sudan, a federal task force has been assembled to investigate,
identify and isolate suspected cases and to provide healthcare to
confirmed cases (suspected cases with a positive laboratory test).

Identifying suspected cases

Suspected cases were identified according to their clinical presen-
tations and/or epidemiological history (recently visiting epidemic
countries and/or having recent contact with suspected or con-
firmed cases).

Sample collection

Following the identification of suspected cases, nasopharyngeal
swab (NPS) samples were collected, preserved in virus transport
medium (VTM) and transported to a laboratory according to the
WHO guidelines.

RNA extraction

Total RNA was extracted using the QIAamp viral RNA mini kit
(Qiagen, Dusseldorf, Germany) according to the manufacturer’s
instructions.

Molecular tests

Laboratory tests were carried out by a team from the National
Influenza Centre (NIC), National Public Health Laboratory. Two
consecutive real-time polymerase chain reaction (PCR) assays
were used; samples were initially screened with LightMix Sar-
becoV E-gene plus Equine Arteritis Virus (EAV) (TIB MOL-
BIOL, Berlin, Germany) that detects sarbecovirus (SARS-CoV and
SARS-Cov-2). Positive samples were then confirmed by the Light-
Mix Modular COVID-19 RNA-dependent RNA polymerase (RdRP)
gene that detects SARS-Cov-2 only. The samples were also
assayed using a detection kit for 2019 novel coronavirus (2019-
nCoV) RNA (PCR-fluorescence probing), targeting the N and ORF1b
genes.

Results

Identification of suspected cases

On 27 January 2020, the first suspected cases were initially iden-
tified and samples were taken. Symptomatic suspected cases
were isolated and quarantined in Gabra Hospital, one of the three
health facilities designated as the Khartoum Isolation Centre.
Demographics of the suspected cases showed that the major-
ity (60%) were young adults 17-37 y of age and only 17% were
>59 y of age. Males comprised 75% of the suspected cases
(Table 1).

By 30 March, 150 suspected cases were identified and isolated;
symptomatic cases were isolated in the governmental isolation
centre, while asymptomatic cases were advised to self-isolate in
their residences with frequent follow-up calls from the Ministry of
Health response team. Based on the travel history to a country
with a developing epidemic of COVID-19, contact with suspected
cases and presenting symptoms, 150 suspected cases were iden-
tified and laboratory tested (Table 2) and NPS samples were taken
(Fig. 1).

Clinical presentations of suspected cases

Most of the suspected cases (65%) presented with cough
and 60% displayed fever. Difficulty breathing, pharyngitis and
headache were experienced by 25%, 24% and 20%, respectively.
However, 26% of the suspected cases were asymptomatic but
were selected because of their epidemiological risk (Fig. 2).

Travel and contact history of the suspected cases

The majority of the suspected cases (59%) were international
travellers; most came from Eqypt (37%), the United Arab Emirates
(UAE; 18%), Saudi Arabia (14%) and China (12%) (Fig. 3). Regard-
less of their country of travel origination or port of entry into
Sudan, the majority (90%) were staying in Khartoum. However,
some may have visited more than a single state. An additional
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Table 1. Demographics of the suspected cases.

Occupation
Age group Male : female Student Healthcare provider Worker Other Total Percentage
17-37 3:1 33 12 19 26 90 60
38-58 4:1 1 11 21 35 23
59-72 1:1 - 1 3 21 25 17
Total 3:1 34 15 33 68 150 100
Table 2. Representative reasons for selecting the suspected cases to be investigated.
Potentiality of suspected cases Number
Symptomatic international traveller 71
Asymptomatic international traveller 18
Symptomatic companion of suspected case 40
Asymptomatic companion of suspected case 21
Suspected cases identified and laboratory tested 150
Laboratory-confirmed cases among travellers, including two deaths 7
Laboratory-confirmed cases among non-travellers (locally acquired) 7

39 asymptomatic but suspected cases were identified from the
contacts and companions of the original suspected and con-
firmed cases and they were advised to self-isolate at home and
were closely monitored for clinical signs and symptoms even
though they tested negative for COVID-19. In total, we traced and
tested 60 individuals who have been in contact with the seven
confirmed cases. Only seven of them tested positive for SARS-
CoV-2 and all recovered and were released from isolation after
the WHO-recommended quarantine period of 14 d. Limited infor-
mation was available about these contacts.

Characteristics and disease outcome among confirmed
cases

All of the laboratory-confirmed imported cases of COVID-19 in
Sudan so far have been males. The first case was a 50-year-old
who arrived in the country on 2 March, coming from the UAE. He
experienced cough, fever, headache and difficulty breathing. In
<2 weeks, the second case, a 47-year-old, arrived from Spain dis-
playing fever, cough, headache, pharyngitis and difficulty breath-
ing. Soon thereafter, the third and fourth cases, ages 39 and
29y, arrived from the UAE and presented with cough and fever.
Additionally, the third case had headache, muscle pain and diar-
rhoea. The fifth and sixth cases were 67 and 59 y old, coming
from France and the UAE, respectively, and both presented with
cough, fever and difficulty breathing. The seventh case was a
65-year-old who arrived from South Africa and was suffering from
fever only (Table 3). Unfortunately, the first and sixth cases died
due to COVID-19 complications, representing the first two deaths

from this disease in Sudan and highlighting the high mortality
rate (29%). The other five patients recovered (Table 3).

Health system preparedness and capacity

All laboratory-confirmed imported cases who developed
COVID-19 were quarantined and received care as needed in
the intensive care unit (ICU) of Gabra Hospital for Emergencies in
South Khartoum. The quarantine centre is currently composed
of three hospitals: Gabra Hospital, with a capacity of 110 beds,
including 20 in the ICU; Khartoum Hospital, with a capacity of
106 beds, including 24 ICU beds; and Universal Hospital, with
a capacity of 500 beds, including 54 ICU beds. Thus the total
capacity for isolation of COVID-19 patients is 716 beds and 98
ICU beds in the Khartoum Isolation Center. In addition to the
central isolation centre in Khartoum State, the Sudan Ministry
of Health has established an additional five isolation centres to
serve other remote regions and entry points into the country.
However, these isolation centres have very limited capacities,
including 88 beds in Gazira State to serve the southern region,
50 beds in North Kordofan State to support the south-central
region, 20 beds in Red Sea State in the east, 10 beds in West
Darfur to serve the western region and only 8 beds in River Nile
State to support the northern region of the country.

Discussion

Here we report the first 7 laboratory-confirmed imported cases of
COVID-19in Sudan, including 2 deaths among 150 suspected and
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Figure 1. Epicurve shows the suspected and confirmed cases of COVID-19 in Sudan in 2020.
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Figure 2. The main clinical manifestations of the symptomatic cases.

tested international travellers who arrived in country between
16 January and 30 March. Epidemiological investigations have
shown that the first seven locally acquired infections were in
recent contact with one or more of the confirmed imported cases
of COVID-19. Some of the first locally acquired infections were
reported among local healthcare providers without a history of
travel but working in facilities that treated one or more of these
imported cases. Because of the limited health system in Sudan,®
the country is at high risk of a devastating epidemic. This risk
is predicted to be intensified by the lack of data and informa-
tion sharing in a timely manner, particularly during health emer-
gencies.’®'” Additionally, the Sudanese population was desen-

sitized about the risk of COVID-19 by the statement of the for-
mer Minister of Health, ‘We managed to get rid of Omar al-
Bashir. How come we cannot get hold of this tiny coronavirus?,
which might have given the wrong impression that the COVID-19
pandemic could be easily managed in Sudan.'® However, the
NIC is working in coordination with the WHO country office to
routinely update the number of COVID-19 cases and deaths.
Interestingly, Sudan was free from the disease up to 2 March
and even afterwards experienced a remarkably small number of
imported COVID-19 cases. However, this could reflect the lim-
ited surveillance system, with additional cases being unidenti-
fied.? The severe clinical presentation of the cases we confirmed
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Figure 3. The countries from where suspected cases with an international travel history arrived and the states where they were staying in Sudan.

Table 3. Characteristics of the COVID-19 confirmed cases.

Case Date arrived in Sudan Coming from Sex Age Symptoms Clinical outcome
1 2 March 2020 UAE Male 50 Cough, fever, headache, difficulty Died
breathing
2 15 March 2020 Spain Male 47 Cough, fever, headache, Recovered
pharyngitis, difficulty breathing
3 20 March 2020 UAE Male 39 Cough, fever Recovered
4 21 March 2020 UAE Male 29 Cough, fever, headache, muscle Recovered
pain, diarrhoea
5 21 March 2020 France Male 67 Cough, fever, headache, muscle Recovered
pain, difficulty breathing,
diarrhoea
6 19 March 2020 UAE Male 59 Cough, fever, difficulty breathing Died
7 13 March 2020 South Africa Male 65 Cough, fever, difficulty breathing Recovered

suggests that late diagnoses occur because patients ignore their
early, mild symptoms.?® Although few patients in our study
complained about diarrhoea, this sign should not be eliminated
from consideration during the initial case screening at health
facilities.??

Sudan’s national lockdown (international travel restriction)
decision to limit the importation of cases was taken relatively
late on 16 March. However, the majority of cases (57%) arrived
during the period when the Khartoum International Airport was
reopened between the 19 and 21 March to allow Sudanese cit-
izens traveling abroad to return. Unfortunately this was done
without adequate preparation and resources to screen all arrivals

for signs and symptoms of SARS-CoV-2 infection and to test them
to confirm a lack of infection before allowing them into the gen-
eral, susceptible population. The risk of more imported cases has
been reduced by the government’s emergency declaration and
restrictions on all international travel involving the closure of all
air, ground and sea entry points. Changes in control strategies
and delays in decision making in other countries such as the
USA has led to explosive epidemics including large numbers of
cases and deaths.?? The COVID-19 outbreak has grown exponen-
tially from a single case on 19 January to >27 million cases and
>880 000 fatalities worldwide by the first week of September
2020.%:20
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Unfortunately, several travellers bypassed clinical screening
at the Khartoum International Airport when it was reopened to
allow Sudanese travellers to return. Those travellers may have
ignored the health screening process at ports of entry because
they had no health complaints. Nevertheless, they risked their
own health, as well as the establishment of local transmis-
sion.?3 Regrettably, the Sudan health system is very limited, with
poor capacity to provide intensive healthcare. Ministry of Health
COVID-19 preparedness and response reports show that the
country has only 296 ICU beds throughout the country. Therefore,
with the establishment of local transmission, the consequences
of caring for severely ill COVID-19 patients could be dire.?* This
was highlighted by a WHO report that Sudan is currently ranked
the 14th country in Africa based on the number of confirmed
cases (13 189), but 7th based on COVID-19 deaths (823).

In addition, diagnostic capacity for detecting SARS-CoV-2
infections in the country is very limited and is offered only by the
NIC, which has extremely limited resources and qualified person-
nel. However, with support from the WHO, other regional diag-
nostic centres were established in the Red Sea, Gazira and South
Darfur States following intensive training in the NIC. The Ministry
of Health is advising people to stay home and is working to raise
awareness about SARS-CoV-2 transmission and personal pro-
tective measures, including social distancing. Apparently these
preventive guidelines are being challenged by some local soci-
etal traditions and norms, which resulted from years of neglect
regarding health education. In addition, most of Sudanese soci-
ety cannot adhere to the preventive measures, particularly to
stay home, because of their limited financial resources.'® Addi-
tional risk is resulting from the abundance of locally displaced
persons, refugees and poor people in general.'?1%1° These people
rely heavily on daily work to secure their needs of food and other
essentials.'® Furthermore, they have poor sanitation and personal
hygiene, further increasing their risk of COVID-19.87 Nonethe-
less, the Sudanese government advised residents of Khartoum
State to secure their essential needs before the implementation
of a 24-h lockdown order issued starting on 18 April. This has
now been changed to a 12-h curfew between 06:00 and 18:00 h
daily.®

Our study was limited by the lack of sequencing services in
Sudan and the restriction of international flights in and out of
the country. Therefore we could not fully characterize SARS-
CoV-2 samples. The Ministry of Health needs to establish critical
diagnostic capabilities locally to generate more robust data for
healthcare and research.’?

Conclusions

The risk of COVID-19 in Sudan was limited following the initial
lockdown of the Khartoum International Airport. However, this
risk was significantly increased by the decision to reopen the
airport without preparing and applying strict preventive mea-
sures and without resources to identify and test all the sus-
pected cases arriving from high-risk areas. Because the coun-
try has inadequate resources to contain a local epidemic and
a fragile health system, the risk of a major epidemic remains
high despite the small number of COVID-19 cases (seven) and
deaths (two) initially reported. The high initial mortality rate

(29%) suggests a delay or lack of identification of cases, poten-
tially reducing the effectiveness of available healthcare. The lim-
ited resources of the country, weak health system and lack of
community adherence to personal protection guidelines pro-
vided by Ministry of Health suggest that a health disaster due
to COVID-19 is inevitable. Enforcement of strict preventive mea-
sures, identification and testing of all suspected cases and their
contacts, isolation of infected persons and proper care of all
COVID-19 patients is urgently needed to avoid this outcome. Fur-
thermore, the Ministry of Health needs to develop well-tailored
risk communication messages to raise the awareness of local
communities and promote personal protection measures and
increase the adherence of the public to the announced health
guidelines.
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