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Abstract 
 

Background: Since its emergence in December 2019, the COVID-19 virus has spread to every 
continent on earth.  Countries are racing to slow down the spread of the disease. The pandemic is still 

ongoing and global efforts are marathoning to comprehend the virus biology, epidemiology, natural 

history and eventually applying the sound control measures promptly. 
Objectives: The study was carried out to demonstrate the epidemiological distribution and modeling 

of the novel Coronavirus (COVID-19) epidemic in Egypt. 

Methods: Secondary data in the situation reports of WHO, Worldometer and Egyptian MoHP Report 
about the COVID-19 epidemic in Egypt were analysed till April 10, 2020. Wolfram Player 12 

software was used for the Susceptible Infected Recovered (SIR) epidemic dynamics of COVID-19 

pandemic. 
Results: The cumulative proportional survival at the end of the epidemic is expected to be 82%. 

Meanwhile, the transmission rate per infectious individual (β) was 0.09 and the recovery rate (γ) was 

0.30. The fraction of infectious individuals is not expected to grow exponentially. The basic 
reproductive rate (R0) was 0.23 and the duration of infection was 2.62 days 

Conclusion and recommendation: As for the available data by April 10th, 2020, Egypt COVID-19 

epidemic situation is not frightening. Even though, strengthening all the mitigation efforts to keep the 
exposure probability, as well as the transmission rate as low as possible is mandatory for containment 

of the epidemic. 
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INTRODUCTION 
 

he Coronavirus pandemic is the defining global 

health crisis of our time. Since its emergence in 

late 2019, the virus has spread to every 

continent.  Countries are racing to slow the spread of 

the disease by testing and treating patients, carrying 

out contact tracing, limiting travel, quarantining 

citizens, and cancelling large gatherings such as 

sporting events, concerts, and schools. The pandemic 

is moving like a wave—one that may yet crash on 

those least able to cope.(1) But COVID-19 is much 

more than a health crisis. By stressing every one of the 

countries it touches, it has the potential to create 

devastating social, economic and political crises that 

will leave deep scars. Dozens of the world’s greatest 

cities are deserted as people stay indoors, either by 

choice or by government order. Across the world, 

shops, theatres, restaurants and bars are closing.(2, 3) 

Every day, people are losing jobs and income, with no 

way of knowing when normality will return. The 

International Labor Organization(4) estimates that 25 

million jobs could be lost.(5) 

The situational analysis of COVID -19 pandemic 

and prospects in Egypt is appreciated by the 

researchers. The results of which can be translated into 

sound policy and decision making. Therefore, this 

study was conducted to discuss the epidemiological 

distribution and modeling of the novel COVID-19 

epidemic in Egypt and explain the relationship 

between the populations that are infectious, 

susceptible and recovered. 
 

METHODS 
 

The data was collected essentially by using secondary 

data. All cases and deaths in the situation reports of 

WHO(3) and the Worldometer till 10th of April 2020 

were included in the study.(6) Every case was 

represented by a row. Death was coded as 1 and cases 

T 
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by 0. Egyptian Ministry of Health & Population 

(MoHP) report issued on the 2nd of April, 2020, was 

also included.(7)  The data were entered and analyzed 

by IBM SPSS Statistics, 25th edition(8) and SAS 

University 4th Edition.(9) Survival analysis was carried 

out to determine the case fatality rate (CFR), where 

new cases were added, while deaths and recovered 

cases were subtracted. The death rate among COVID-

19 cases with defined outcome was calculated as the 

number of deaths divided by the total number of cases 

with defined outcome (either died or cured). Wolfram 

Player 12 software was used for the Susceptible 

Infected Recovered  (SIR) epidemic dynamics of 

COVID-19.(10)  

The following SIR model was considered: where 

S is the fraction of susceptible individuals, I is the 

fraction of infectious individuals, and R is the fraction 

of recovered individuals, β is the transmission rate per 

infectious individual, and γ is the recovery rate.        

So  in  the  SIR  model,  members  of  a population are 

categorized into one of three groups: those who are 

susceptible to being infected, those who have been 

infected and are able to spread the disease to 

susceptible individuals, and those who have recovered 

from the disease. Movement of individuals is one-way 

only, S - I – R.  

 

RESULTS 
 

The total number of cases of COVID–19 in the world on 

10th April was 1,678,905 with 101,680 deaths. In Egypt, 

the total number of reported cases was 1,794, and 135 

deaths. Figure (1) shows the distribution of COVID-19 

cases. In addition, the total number of recovered cases was 

384 cases, while active cases were 1,275. The survival 

analysis results showed that the cumulative proportional 

survival at the end of the interval was 0.82; translated into 

a CFR of 18%. This means that 82% of the active cases of 

COVID-19 at 10th April, 2020, in Egypt are expected to 

survive by the end of the epidemic (Table 1). 

 

 
 

Figure 1: Distribution of the COVID-19 cases in Egypt (9th February-10th April 2020)  

 

 

 
Table 1: Life table of proportion surviving of COVID-19 cases in Egypt (10th February -10th April 2020) 
 
 

Interval Start Time Number Entering Interval Number of Terminal Events Proportion Terminating Proportion Surviving 

0 
1327 0 .00 1.00 

1 
1327 135 .18 0.82 
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Reanalysis of the Egyptian MoHP report  

Reanalysis of the 2nd April Egyptian MoHP report showed 

that the total number of cases reported in Egypt was 868 

cases (61.3% males and 38.7% females) with 59 deaths 

and 154 recovered. The mean age was 45.4 years. The 

death rate among COVID-19 cases with defined outcome 

was calculated as the number of deaths divided by the total 

number of cases discharged (either died or cured). In Egypt 

It was 27.7 %; 28.79% among males and 25.93%      

among females  with   no  significant  difference  (Table 2).  

Table (3) showed that COVID-19 cases of 60 years and 

above   age   had  more than seven odds of the disease than 

those below 60 years with a significant difference (cOR 

(95% CI)= 7.179 (3.744 -14.0167), χ2 MH= 37.416, p= 

0.000). The report also shows that out of the admitted 

cases, only 18 (2.0%) need intensive care unit (ICU) 

admission and healthcare. The majority of the admitted 

cases were Egyptians, while only 7% were foreigners. The 

bed occupancy rate in the quarantine centers in Egypt 

ranged from 11% to 89%, with a mean of 53%. 
 

Table 2: Distribution of the discharged cases of COVID- 19 by sex and outcome, 2nd April 2020    

  Sex 
Discharged 

Total 

Chi-Square 

(p) 
Death Recovered 

M

a

l
e 

     Male 
No. 38 94 132 

0.205 

(p= 0.65) 

% 28.79 71.21 100.0 

     Female 
No. 21 60 81 

% 25.93 74.07 100.0 

Total 
No. 59 154 213 

% 27.7 72.3 100.0 

 

Table 3: Distribution of the discharged cases of COVID- 19 by age and outcome, 2nd April 2020    

 Age group (years) 
Discharged 

Total 
Death Recovered 

< 

     60 and above  
No. 35 26 61 

% 57.38 42.68 100.0% 

     Below 60 
No. 24 128 152 

% 15.79 84.21 100.0% 

Total 
No. 59 154 213 

% 27.7 72.3 100.0% 

    

 cOR = 7.179 (3.744 -14.0167) 
 χ2 MH = 37.416, P= 0.000 

 

 

Epidemiological Modelling of COVID-19 epidemic 

in Egypt 

In Egypt on 10th of April 2020, the number of reported 

cases was 95 and that of the recovered was 29.  β was 

calculated by the equation:   C= βSI – Iγ 

124= β x 102332404x95- 95 x.3  

β was 0.09 and γ= 0.30.  

Where C is the incidence of cases in the second day, S 

is the susceptible population, I is the number of cases 

in 10th April and γ is the recovery rate. The recovery 

rate was calculated by dividing the recovered cases by 

the reported cases, 29/95 = 0.3. Note that the basic 

reproduction number (R0) is R =β/γ, the basic 

reproductive    rate=  0.23   (Less    than    one   person 

 

infected). The infectious period is exponentially 

distributed with a mean 1/γ and the duration of 

infection was 2.62 days. Consider the SIR model in a 

disease free equilibrium, representing a completely 

susceptible population. As the transmission rate – 

recovery rate < 0, the fraction of infectious individuals 

is not expected to grow exponentially and the 

incidence rate (number of new cases per unit time) 

also will not increase exponentially. In Egypt on 10th 

of April 2020 β was 0.09 and γ= 0.30. The fraction of 

infectious individuals will not grow exponentially in 

Egypt. The exponential growth rate is λ=β−γ. Figure 2 

illustrates the different SIR models in Egypt, the USA 

and all over the world. 
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Figure 2 (A, B &C) The SIR Epidemic Dynamics of COVID-19 in Egypt, the world and the USA 

 

   

Figure (2A): SIR Epidemic Dynamics of COVID-19 

in Egypt, 10th April 2020 

Figure (2B): SIR Epidemic Dynamics of COVID-19  

in the World, 10th April 2020 

Figure (3C): SIR Epidemic Dynamics of COVID-19 

in the USA, 10th April 2020 
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DISCUSSION 
 

The situation of COVID-19 pandemic in Egypt as 

compared to other parts of the world is promising. The 

transmission rate is smaller than the recovery rate with 

no exponential growth. Mitigation efforts of Egypt had 

succeeded in delaying the peak of the curve after the 

seventh week of first exposure. 

Egypt is one of the countries, alongside China(11), 

to flatten the curve of new infections of COVID-19 

pandemic. Egypt has done so without huge outbreaks, 

without China’s draconian restrictions on speech and 

movement, or economically damaging lockdowns like 

those in Europe and the United States.(2) 

Much rather be ahead of the curve than behind it. To 

explain, Egypt did not underestimate the problem 

since the first reported case in Egypt on 8th February, 

knowing well that COVID-19 is inevitable and started 

to deal early, to limit transmission and increase 

recovery. Limiting transmission in Egypt was difficult 

without the mitigation procedures of the government 

as the household and social contact is high (three 

contacts, as the household number is 4 in Egypt).(12, 13) 

WHO COVID-19 technical mission in Egypt on 

March, 5 concluded that considerable efforts have 

been made by the government in allocating additional 

dedicated human and financial resources needed to 

contain the outbreak. Progress has been made in 

expanding the number of peripheral laboratories that 

are now able to test for COVID-19 and in engaging 

overall laboratory capacities.(14) 

The mission also added that Egypt’s strong 

disease surveillance system and contact tracing efforts 

have proven effective in controlling and managing 

sporadic and clusters of cases before they can spread. 

Recent border closures now provide an opportunity to 

enhance screening and rapid testing capacity using a 

risk assessment approach, in addition to the current 

well-structured Infection Prevention and Control (IPC) 

programme that enhances the isolation, quarantine and 

referral mechanisms, and IPC practices that prevent 

transmission at all levels to ensure that patients and 

health workers are protected.(14) 

Besides, significant efforts have been made to 

ensure the public is updated on the current situation, 

including working with other sectors to reach 

vulnerable populations. Greater coordination and 

partnerships with civil society, non-governmental 

organizations (NGOs), and the media to ensure that 

the public can make informed decisions, without 

succumbing to mistrust or the stigma associated with 

the disease.(15, 16) However, as epidemiologists, we 

need to be very cautious with our optimism taking into 

account those who are COVID-19 positive, but have 

not been tested and the number of people with either 

mild illness or who are asymptomatic. In a recent 

report by Vollmer and Bommer, they concluded that 

the detection rate of COVID -19 new cases is around 

six percent of the real number of infected individuals 

globally with wide variations among different 

countries. The real number could be between 29 and 

83 times as high as the official tallies. This means that 

governments and policymakers need to practice 

extreme caution when interpreting case numbers for 

planning purposes and great improvements in the 

capacity of countries to detect infections and contain 

the virus.(17) 

The trend in reported death rates for COVID-19 

has been typical for emerging infectious diseases. At 

the initial phase of the pandemic, the CFR was 

reported from a small cohort of hospitalized cases to 

be 15%.(18) Subsequently, with more available data, 

the CFR decreased to between 4.3% and 11.0%(19, 20), 

and recently to 3.4%.(21) One rate was even lower 

(0.4%; two of 464).(22) 

Although the death rate among cases with defined 

outcome  in the current study seems quite higher than 

the CFR  reported globally, it does not mean that there 

is a high CFR in Egypt. In this study it was calculated 

as deaths out of cases with defined outcome, the 

higher the denominator, the lower is the CFR and vice 

versa. The denominator is usually affected by the 

policy of testing as it increases when being able to 

include testing of mild or asymptomatic cases.(23) In 

the situation of the current study we limited the 

denominators to diagnosed cases with definite 

outcomes and not to the total cases making the CFR 

seems to be overestimated.  
 

CONCLUSION AND RECOMMENDATIONS 
 

Although the epidemic situation in Egypt is not 

alarming so far, strengthening all the mitigation efforts 

and regulations of the country with following all the 

WHO recommendations is necessary for the present 

time to keep the exposure probability as well as the 

transmission rate as low as possible. 

More studies are needed by utilizing the huge raw 

data as well as secondary data of COVID-19 pandemic 

in research. Due to the dynamic nature of the 

pandemic, more and continuous epidemiological 

models are needed for forecasting and preparedness in 

different scenarios. 
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