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Abstract
Background: On 30 January 2020, the World Health Organization declared the novel severe acute respiratory syndrome 
coronavirus-2 to be a Public Health Emergency of International Concern. Egypt is among the five countries reporting the 
highest number of cases in Africa.
Aims: We aimed to provide an overview of the epidemic features of COVID-19 in Egypt in order to help guide an effective 
lockdown-exit strategy.
Methods: The incidence proportions, case fatality rates (CFR), growth rates, doubling time (Td), basic reproductive 
number (R0) and Herd Immunity Threshold (HIT) were calculated weekly and reviewed.
Results: As of 21 May 2020, the epidemic growth rate and R0 have decreased significantly; the averages (±SD) were 0.35 
(±0.33) and 2.6 (±1.55) respectively. However, the incidence proportion has increased to 14 cases /100 000 population.
Conclusion: COVID-19 transmissibility has declined but the incidence rate has increased, underscoring that any 
lockdown-exit strategy should include measures to strengthen physical distancing, and case-based interventions to 
prevent an uncontrolled upsurge of COVID-19 cases.
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Introduction
On 30 January 2020, the World Health Organization 
(WHO) declared the novel severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), which causes COV-
ID-19, to be a Public Health Emergency of International 
Concern. SARS-CoV-2 is spreading from person to person 
primarily via direct contact or through direct droplets 
spread by coughing or sneezing from an infected individ-
ual (1). It has been estimated that the median incubation 
period of SARS-CoV-2 is 5.1 days (2) and SARS-CoV-2 pa-
tients are the main source of infection (3,4). The average 
basic reproductive number and doubling time were es-
timated to be 3.28 (5) and 2.5 days (6) respectively. It has 
been reported that more than 80% of infected individuals 
are asymptomatic or show mild symptoms, 15% develop 
more severe symptoms, and 5% become critically ill. The 
case fatality rate is estimated at 2–3% (7,8). 

By 25 May 2020, 5 371 700 cases of COVID-19 had 
been reported globally, including 344 815 deaths. Egypt is 
among the five countries reporting the highest number 
of cases in Africa with a total of 17 265 cases as of 25 May 
2020 (3). The aim of the current study is to provide an 
overview of the epidemic features of COVID 19 in Egypt 
to guide effective lockdown exit strategies.

Methods
We analyzed available data on COVID-19 cases and 
deaths published in the daily governmental reports (9). 
Data was entered on Excel and was used to plot the epi-
demic curves for cases and deaths. Key epidemic indica-
tors were calculated using the following formulas (10,11): 

Cumulative Incidence (CI) proportion (per 
100 000 population)
CI = total number of cases up to certain date/ population 
at start of time interval (population in 1 January 2020)

Case Fatality Rate (CFR)
CFR = total number of deaths up to certain date/total 
number of diagnosed cases up to certain date

Epidemic Growth Rate (between time 2 and 
time 1) is the rate at which the number of cases 
increases 
r(t2−t1) = In(I2) − In(I1) (I is the cumulative incidence)

Epidemic Doubling Time (the time it takes for 
the incidence to double)
Td = In (2)/ [In(I2)−In(I1)]

The Basic Reproductive Number (R0) (the 
expected number of secondary cases generated 
by one infected case)
R0 = 1+ r Tg (Tg is the mean generation time/serial interval)

Herd Immunity Threshold (HIT) (the 
proportion of a population that needs to be 
immune in order for an infectious disease to 
become stable in that community)
HIT = 1-1/R0

The incidence proportions, growth rates, doubling 
times and CFR were calculated on days 7, 14, 21 and 
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28 from February till May 2020 (as only one case was 
reported prior to 28 February 2020). We used the median 
serial interval calculated by Nishiura H., et al. (2020) to 
calculate the basic reproductive number in Egypt (12). The 
median serial interval was estimated at 4.6 days.

Results
The COVID-19 epidemic curve looks flattened, although 
it indicates that Egypt is still in the rising phase of the 
epidemic (Figure 1). The first case in Egypt was recorded 
15 February and the largest number of cases was recorded 
on 23 May (783). The daily number of deaths is also on the 
rise with little fluctuations over the specified time period. 
largest number of deaths was 29, recorded 25 May.

The epidemic growth rates and doubling time are 
shown in Figure 2. It reveals a steady and slow decline 
in the growth rates during the months of April and May 
when compared to rates in March. The highest level was 

in the first week of March (1.8). However, the shortest 
epidemic doubling time was during the first week of 
March, after which it gradually increased during April 
and May. The most recent data indicate that the number 
of cases will double every 15 days

Table 1 shows that there was a sharp increase in 
the weekly incidence proportion, starting in May, and 
reaching 14 cases / 100 000 population. Additionally, 
there was a sudden increase in R0 in the period between 
28 February and 7 March. R0 reached the highest value of 
6.5, when every infected person was able to transmit the 
infection to 6.5 persons. 

As the epidemic progresses in Egypt, the R0 shows 
a steady and slow decline, reaching 1.6 during the third 
week of May. Herd Immunity Threshold (HIT) showed 
the same pattern as for the R0; the level was high in the 
early stages and declined to reach 39% by 21 May. This 
indicates that currently less than half of the Egyptian 
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Figure 1 Daily number of COVID-19 cases and deaths in Egypt 
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population needs to be infected in order to halt the spread 
of COVID 19. The averages of the incidence proportion, 
growth rate, doubling time, R0 and HIT over the period 
from the first week of March until the third week of May 
were estimated to be 3.7/ 100 000, 0.35, 8.7 days, 2.6 and 
52%, respectively. 

Finally, the case fatality rates has increased from 2.2% 
in the second week of March to reach its highest level 
after a 1-month period (7.5%), following which there was 
a slow decline to reach the latest level of 4.8% (Figure 3).

Discussion
This study provided a summary description of the 
COVID-19 epidemic in Egypt, which can provide insights 
on future prevention and control measures planned 

to contain the epidemic, as well as the lockdown-exit 
strategies. Additionally, future data analysis using 
statistical time series methods can assist in the building 
of statistical models for COVID-19 epidemic forecasting.

Findings have confirmed the lockdown as an effective 
strategy to reduce the spread of COVID-19 in Egypt. This 
was demonstrated by the slow increase in the incidence 
proportion until mid-May, which was followed by a sharp 
increase coinciding with the relaxation of lockdown 
measures during the period of Ramadan. However, 
COVID-19 transmissibility is declining in Egypt and has 
currently reached its lowest level; R0 value is 1.6. This implies 
that each infected person can transmit the infection to an 
average of 1.6 persons, which is consistent with previous 
studies (13). 

Table 1 Reproductive number (R0) and corresponding Herd Immunity Threshold (HIT) of COVID-19 in Egypt, February-May 2020

Date Incidence /100 000 Growth rate  Doubling time 
(days)

R0 HIT (%)

28/02/2020 0 0  1 0%

07/03/2020 0.02 1.18 1.8 6.5 85%

14/03/2020 0.09 0.79 2.7 4.7 79%

21/03/2020 0.26 0.44 4.8 3.1 67%

28/03/2020 0.5 0.29 7.4 2.3 57%

07/04/2020 1.07 0.34 6.3 2.6 61%

14/04/2020 2.19 0.31 6.8 2.5 59%

21/04/2020 3.34 0.18 11.6 1.9 46%

28/04/2020 4.79 0.16 13.4 1.7 42%

07/05/2020 7.6 0.2 10.5 1.9 49%

14/05/2020 10.45 0.14 15.2 1.6 39%

21/05/2020 14.25 0.13 15.6 1.6 39%

Mean 3.71 0.35 8.73 2.60 52%

SD 4.72 0.33 4.85 1.55 22%

Figure 2 Epidemic growth rate (r) and doubling time of COVID-19
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Reduced R0 might be attributed to the increased 
compliance with physical distancing and other mitigation 
measures applied since March 2020. This notion is 
supported by the fact that the majority of models have 
shown that, in the absence of physical distancing, COVID-19 
has a reproduction rate between 2 and 3 (or even higher 
rates). Furthermore, it was suggested that in absence of an 
effective vaccine, physical distancing measures combined 
with case-based interventions such as testing and contact 
tracing, are the key tools to lower the R0 to levels below 1 (14). 

Consistent with these findings are the results of the 
doubling time that have also witnessed an increase from 
values less than 2 days to the current level of over 15 days. 
An increase in the doubling time indicates a slowdown 
in transmission if the underlying reporting rate remains 
unchanged (6).

Given the assumption that COVID-19 infection gives 
long-lasting immunity, findings revealed that on average 
half of the Egyptian n population needs to be immune to halt 
the spread of COVID-19. Kwok et al. (13) indicated that one 
likely source to novel SARS-CoV-2 partial immunity might 
be the presence of antibody cross-reactivity from previous 
infections with other common coronaviruses. They further 
attributed mild or asymptomatic infections to the same 
reason. In Egypt, limited screening and widespread testing 
hinders the accurate measurement of herd immunity levels, 
as well as evidence-informed decisions regarding the shift 
from community-wide interventions that focus on large 
populations to case-based interventions for prevention of 
COVID-19 (15). 

In Egypt, the case fatality rate (CFR) increased from 2.2% 
during the second week of March to reach its highest level 
after a 1-month period (7.5%), and then started to slowly 
decline to reach the latest level of 4.8%. The sudden increase 
in case fatalities in the early stages of the epidemic in Egypt 
might be attributed to the ‘censoring effect’ – during the 

early epidemic stages, a substantial proportion of cases 
were still hospitalized and it was not known whether they 
would eventually recover or die from the disease. Therefore, 
in the method used to calculate CFR, these patients were 
included in the denominator but not in the numerator of 
the CFR, which lowers the early CFR estimates compared 
to later estimates of CFR. Furthermore, it is noteworthy to 
point out that CFR depends on the number of diagnosed 
cases, which in turn depends on the testing rates, which are 
currently low in Egypt and limited to suspected cases that 
seek medical care. 

Conclusion
The notable decrease in the growth rate and R0, as well 
as the increase in the doubling time of COVID-19, are in-
dicative of reduced transmissibility and were most likely 
due to effective lockdown measures in Egypt. Howev-
er, increasing incidence is an important criterion that 
should not been overlooked when governments decide to 
lift the lockdown measures. Reopening of businesses and 
sectors should be only considered when the number of 
new cases declines for 14 consecutive days; a condition 
that is not met in Egypt. Additional criteria for reopening 
should include testing capacity, health-care system pre-
paredness, and public health capacity for contact tracing 
(14). Finally, lockdown-exit strategies should emphasize 
physical distancing and case-based interventions such as 
testing, contact tracing, and self-isolation for cases and 
contacts, in order to reduce COVID-19 transmission and 
prevent an uncontrolled upsurge of the epidemic (14,16).
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Épidémiologie du SARS-CoV-2 en Égypte
Résumé
Contexte : Le 30 janvier 2020, l’Organisation mondiale de la Santé a déclaré que le nouveau coronavirus 2 du syndrome 
respiratoire aigu sévère constituait une urgence de santé publique de portée internationale. L’Égypte figure parmi les cinq 
pays notifiant le plus grand nombre de cas en Afrique.
Objectifs : Nous avions pour objectif de fournir un aperçu des caractéristiques épidémiques de la maladie à 
coronavirus (COVID-19) en Égypte afin d’aider à orienter une stratégie efficace de confinement-déconfinement.
Méthodes : Les chiffres de l’incidence, les taux de létalité, les taux de croissance, le temps de doublement, le taux de 
reproduction de base (R0) et le seuil d’immunité collective ont été calculés et revus chaque semaine.
Résultats : Au 21 mai 2020, le taux de croissance épidémique et le R0 ont nettement diminué ; les moyennes (±ET) étaient 
respectivement de 0,35 (±0,33) et de 2,6 (±1,55). Toutefois, l’incidence a augmenté, passant à 14 cas pour 100 000 habitants.
Conclusion : La transmissibilité de la COVID-19 a diminué mais l’incidence a augmenté, soulignant que toute stratégie 
de confinement-déconfinement devrait inclure des mesures pour renforcer la distanciation physique et des interventions 
basées sur les cas pour prévenir une recrudescence non contrôlée des cas de COVID-19.

الخصائص الوبائية لفيروس كورونا سارس-2 في مصر
غادة نصر رضوان

الخلاصة
الخلفية: في 30 يناير/ كانون الثاني 2020، أعلنت منظمة الصحة العالمية أن فيروس كورونا المستجد المسبب للمتلازمة التنفسية الحادة الوخيمة-2 

طارِئة صحية عامة تسبب قلقاً دولياً. ومصر من ضمن البلدان الخمسة التي أبلغت عن أكبر عدد من حالات الإصابة في أفريقيا.
الأهداف: هدفت هذه الدراسة إلى تقديم نبذة عامة عن الخصائص الوبائية لمرض كوفيد-19 في مصر من أجل المساعدة على توجيه استراتيجية فعالة 

للخروج من الحظر. 
طرق البحث: حُسِبت نسب الإصابات، ومعدلات الوفيات بين الحالات، ومعدلات الزيادة، وزمن التضاعف، وعدد التكاثر الأساسي، والحد 

الأدنى للمناعة الجماعية أسبوعياً وجرت مراجعتها.
النتائج: منذ 21 مايو / أيار 2020، انخفض بشدة معدل زيادة الوباء وعدد التكاثر الأساسي، فكان متوسطهما 0.35 )0.33±( و2.6 )±1.55( 

على التوالي. ورغم ذلك، زادت نسبة الإصابة إلى 14 حالة لكل 000 100 نسمة. 
الاستنتاج: تراجعت سراية مرض كوفيد-19 لكن معدل الإصابة به ازداد، مما يشدد على ضرورة اشتمال أي استراتيجية لحظر الخروج على تدابير 

لتعزيز التباعد البدني، والتدخلات المستندة إلى الحالات لمنع أي ارتفاع مفاجئ خارج عن السيطرة لحالات كوفيد-19. 
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