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Abstract

The novel coronavirus disease (COVID-19) caused by SARS-CoV-2, 
emerged in China in December 2019 and caused more than 1,14,539 deaths 
among the 1 853 300 confirmed cases in 193 countries (as of 13th April 2020). 
Algeria reported 1983 cases of COVID-19 and 313 related deaths (15,78%) in 
its borders. Algeria being among the countries with the highest percentage of 
deaths. We tried to analyze the available data and correlate them with different 
climatic and demographic conditions. Current results have not yet shown any 
highly significance, but we tried through this study to define the current state of 
coronavirus in Algeria and also to discuss the different proposed and applied 
solutions while bringing new ideas, which hopefully will be a good basis for 
trying to definitively stop this epidemic.
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Introduction 
The novel coronavirus disease, named COVID-19, emerged in 

China in December 2019 [1] and is caused by SARS-CoV-2. It was 
firstly detected in Wuhan, China in December 2019. (WHO, 2020, 
January 12th). Since then, around 1,14,539 people have died and more 
than  18,53,300 confirmed cases have been reported in at least 193 
countries, territories or areas, according to the WHO (World Health 
Organization) by 13th April, 2020 [2].

On 25th February, Algeria laboratory-confirmed its first case of 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), a 
man of Italian nationality who arrived on 17th February; [3]. On 28th 
February, Algeria deported him back to Italy, via a special flight from 
Hassi Messaoud Airport where he was directly quarantined [4].

Then, starting from the 1st March a vector of contamination was 
formed in the province ‘‘Wilaya’’ of Blida [5] , 16 members of the 
same family have been contaminated during a weeding party due to 
contacts with Algerian nationals in France [6]. The province of Blida 
becomes the epicenter of the coronavirus epidemic in Algeria [7].

As of April 13, Algeria has confirmed 1983 cases of COVID-19 
and 313 COVID-19 related deaths in its borders [8].   

About COVID-19 
Coronaviruses belong to the Riboviria realm, Nidovirales order 

and Coronaviridae family.

It was named as « coronavirus » simply because Corona represents 
crown-like spikes on the outer surface of the virus. 

Coronaviruses contain a single-stranded RNA as a nucleic 
material, size ranging from 26 to 32kbs in length and are globally very 
minute in size (65-125 nm in diameter).

We have 4 subgroups of coronaviruses family which are alpha (α), 
beta (β), gamma (γ) and finally delta (δ) coronavirus. The coronavirus 
(SARS-CoV) which is a severe acute respiratory syndrome, H1N1 
2009, H5N1 influenza A, the (MERS-CoV) Middle East respiratory 
syndrome coronavirus can cause an ALI and an ARDS  (acute 

lung injury and acute respiratory distress syndrome which leads to 
pulmonary failure and cause death).

Previously, it was believed that these viruses only infected animals 
until the world witnessed a Respiratory Syndrome (SARS) outbreak 
caused by SARS-CoV, 2002 in Guangdong, China [9]. Few years later, 
another pathogenic coronavirus, known as Middle East respiratory 
syndrome coronavirus (MERS-CoV) caused an endemic in these 
countries [10].

Concerning SARS-CoV-2, it is characterized by the standard 
coronavirus structure; a spike protein and expressed other 
polyproteins, membrane proteins and nucleoproteins. Among the 
most important to cite: RNA polymerase, 3-chymotrypsin-like 
protease, papain-like protease, helicase, glycoprotein, and accessory 
proteins [12,13]. 

The spike protein of SARS-CoV-2 contains a 3-D structure in the 
RBD region to maintain the van der Waals forces [14]. The critical 
lysine 31 residue recognizes the 394-glutamine residue in the RBD 
region of SARS-CoV-2 on the human ACE2 receptor [15]. The entire 
mechanism of pathogenicity of SARS-CoV-2, from attachment to 
replication is well mentioned in Figure 1.

Material and Methods
Data were provided from several resources such as Epidemiological 

map displayed by ministry of health population and hospital reform 
in Algeria, [16] and CLIMATE-DATA.ORG [17] to get the climatic 
data, national office of statistics of Algeria

For our analysis, we use the EViews software (Ver. 10), we 
realized a statistical modelization of time series data of the global 
cases of infection by Covid-19, to know about its general tendency 
and facilitate forecasting to everyone.

Then, a principal components analysis (PCA) using XL-Stat (Ver. 
2016.7) to explore the potential relationship between the global cases, 
the total of cases of recovery and death and climatic data such as 
average temperature, precipitations, and humidity during the period 
of study. 
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Moreover, we used the same principal components analysis 
for the global data distributed by provinces “Wilaya” to group the 
total cases of contagion according to demographic and geographic 
characteristics of every Wilaya and their contribution in this 
contagion.

Results
Chronological modeling of the number of recorded cases (Figure 

2).

The evolution of the total number of recorded cases shows an 
exponential curve based on time during the observation period, 
which can be modeled in this way:

Cas=a*exp(b*t) ……… (1)

Whereas, to estimate the model we must linearize this model by 
introducing the log and then we get the general shape of the model: 

Cas=1.345303*exp(0.148553*t )…… (2)

From the chronological data and the use of the EViews 10 
Software, we obtained the following results: (Table 1)

Then, the equation (2) can be written in this form:

Log (Cas) = 1.345303+ 0.148553*t

We deduce the equation (1)

Cas=1.345303*e0.148553*t 

We can observe the positive and exponential relationship 
determining the number of cumulative cases if we don’t have 
preventive measures against this epidemic, but this will not be enough, 
if we don’t determine the contributing factions of the contagion rate. 
For this reason, we will establish a factor analysis (PCA has been 
chosen) which explores the potential factors of the contagion.

Principal Components Analysis (PCA) number of recorded 
cases, deaths, recovery and geographic and demographic/climatic 
conditions.

•	 Number of recorded cases, deaths, recovery and climatic 
conditions(average temperature (C°), precipitation and humidity) 
(Table 2).

•	 We observed that the first three factors are giving us a 
cumulative inertia equal to 87.636 % of total inertia. So, the two plans 
F1,F2 et F1,F3 will be sufficient for the representation (Table 3 and 
Figure 3).

The square cosine and the correlation circles representation will 
help us to group the variables on the factorial plane, we’ll have:

•	 The factorial axis D1 representing the number of registered 
cases, the number of healings and deaths.

•	 The factorial axis D2 representing the temperature (°C) and 
the average humidity (%) with a negative correlation indicating the 
decrease in humidity following the increase in temperature

•	 The factorial axis D3 representing recorded average 
precipitation

The obtained results are clearly showing us the orthogonal 

 F1 F2 F3 F4 F5 F6

Eigen Value 2,987 1,634 0,637 0,318 0,231 0,192

Variability (%) 49,780 27,231 10,624 5,301 3,855 3,208

% Cumulative 49,780 77,012 87,636 92,937 96,792 100,000

Table 2: Eigen value.

D1 D2 D3

Daily case 0,774 0,015 0,061

Daily Healings 0,874 0,012 0,002

Daily Deaths 0,792 0,000 0,056

Average Temperature (°C) 0,000 0,734 0,098

Average precipitations 0,033 0,067 0,871

Average humidity (%) 0,029 0,825 0,013

Table 3: Square cosines of the variables after the verimax rotation.

 F1 F2 F3 F4 F5 F6

Eigen Value 3,300 1,077 0,891 0,583 0,132 0,017

Variability (%) 55,002 17,954 14,845 9,708 2,203 0,288

% Cumulative 55,002 72,956 87,801 97,510 99,712 100,000

Table 4: Eigen value.

 D1 D2 D3

Total cases 0,933 0,027 0,016

Whose deaths 0,874 0,035 0,003

Whose healed 0,881 0,001 0,047

Population density 0,153 0,608 0,044

Altitude 0,000 0,576 0,234

1st case after 1st march 0,072 0,002 0,763

Table 5: Square cosines of the variables after the verimax rotation.

Dependent Variable: LOG(CAS)

Method: Least Squares

Date: 04/08/20   Time: 19:57

Sample (adjusted): 3/02/2020 4/01/2020

Included observations: 27 after adjustments

Weighting series: RESID01

Weight type: Inverse variance (no scaling)

Variable Coefficient Std. Error t-Statistic Prob.  

C 1.345303 0.086279 15.5924 0

@TREND 0.148553 0.005046 29.44169 0

Weighted Statistics

R-squared 0.993969     Mean dependent var 1.633297

Adjusted R-squared 0.993727     S.D. dependent var 0.888665

S.E. of regression 0.105626     Akaike info criterion -1.58664

Sum squared resid 0.278921     Schwarz criterion -1.49065

Log likelihood 23.41963     Hannan-Quinn criter. -1.5581

F-statistic 4120.038     Durbin-Watson stat 1.297017

Prob(F-statistic) 0     Weighted mean dep. 1.507667

Table 1: Results of estimated model.



Hani Amir Aouissi Austin Publishing Group

J Community Med Health Care 5(1): id1036 (2020)  - Page - 03Submit your Manuscript | www.austinpublishinggroup.com

position of the number of registered patients and the climatic 
conditions, which indicates the independence between these factors 
if we take synchronized observations while the relationship can 
possibly be established with a distributed lag model

•	 Number of recorded cases, deaths, recovery climatic 
conditions and geographic and demographic (altitude, demographic 
density, Duration after 1st march).

The contagion can vary depending on other demographic and 
geographic variables; we will try to check this later (Table 4).

We observe that the first three factors are giving us a cumulative 
inertia equal to 87.80 % , so the two planes F1, F2 and F1, F3 will be 
sufficient for the representation (Table 5).

The square cosine and the correlation circles representation will 
help us to group the variables on the factorial plant, so we have:

•	 The factorial axis D1 representing the number of registered 
cases, the number of recovered patients and deaths.

•	 The factorial axis D2 representing population density and 

the altitude with a negative correlation indicating the decrease in 
population density following the increase in altitude.

•	 The factorial axis D3 is representing recorded average 
precipitations

The observation of the three factorial plans gives us results 
which seem similar to the first ones, because the variables related 
to the number of patients seem to be independent of each other’s 
(population density factors and altitude); which indicates that there 
are other relevant factors which determine the speed of contagion like 
the trade movement for example (Figure 4).

Discussion
First, a study has evaluated to 15000 the number of additional 

deaths in winter every year. This surplus is partly linked to an increase 
in the number of respiratory diseases such as Influenza, rheums and 
bronchitis [18]. which shows the possible importance of the climate.

Then, it has been demonstrated in another study that SARS CoV 
can survive at least approximately 2 weeks after drying at temperature 

Figure 1: The life cycle of SARS-CoV-2 in host cells [11].

Figure 2:  Evolution of the number of cumulative registered cases.
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and humidity conditions in an air-conditioned environment. The 
virus is stable for thereabouts 3 weeks at room temperature in a 
liquid environment, but the virus is easily killed by heat at 56oC for 15 
minutes [WHO]. This inform us that SARS CoV may potentially be 
transmitted by indirect contact and also by fomites. These results can 
report that contaminated surfaces may inevitably play a major role 
in transmission of infection in the hospital and the community [19].

To contain and then eradicate this virus; China’s COVID-19 
strategy has been remarkably effective in containing the rapid spread 
of COVID-19, and protected hundreds of thousands of inhabitants in 
China (Figure 5) [20,21].

Algeria tried to follow the same way with significant coordination 
between all ministries; starting from 10 march until 30 march, 
chronologically, the measures have continued to multiply: 

It started by prohibiting sports gatherings respectively [23], 
followed by schools [24,25], then worship places [26], public transport 
[27] and finally extension of the school holidays In addition to the 
travel restriction applied at the same time.

Several actions were applied such as the prevention campaigns, 
and especially the most important measure (sanitary confinement) 
and finally the repatriation of Algerians; note that at present, Algeria 
is the only country in the world to have repatriated its nationals.

Indeed, on March 17, the Algerian authorities took new measures 
to contain the spread of the epidemic, it is to stop planes and boats 
from and to Algeria [28], leaving thousands of tourists and expats 
eager to return home stranded abroad [29]. The government therefore 
decides to launch exceptional flights to repatriate Algerian nationals 
[30]. Then, imposed from March 18 isolation for a period of 14 
days on Algerian nationals repatriated to containment centers with 
medical care [31]. Several establishments in the Hotel, Tourism and 
Spa public group (HHT) [32] and several private hotel establishments 
have been made available to the authorities in order to accommodate 
several dozen repatriated citizens. At the same time, there was the 
creation of a monitoring committee.

Confirming our results, China which has managed to contain the 
spread of the disease despite the two factors (population density and 
altitude), which highlights the need for quarantine as an effective way 
to limit this pandemic. 

Treatments and possible solutions
The emergency of the fight against the COVID-19 led to the rapid 

launch of a number of unprecedented studies.

Plasma transfer
Several tests have been carried out in several european countries, 

studies published in recent days concluded that whole blood and 
plasma may be the first and only options to consider during a 
pandemic in the meanwhile antivirals and vaccines are tested. They 
should be prepared under ethical and controlled conditions to ensure 
optimal safety to both donors and recipients. Randomized controlled 
trials are important to establish safe modality of treatment and to 
provide important knowledge for the treatment of future infectious 
outbreaks [33].

Figure 3: All correlation circles (D1, D2, D3) between the different variables.

Figure 4: Box plot of wilaya.

Figure 5: The systematic approach to fight with COVID-19 in China [22].
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Repositioning antivirals
Many trials of known antivirals were launched at the start of the 

epidemic in china [34]. Anti-hiv drugs have shown promising results. 
several trials are currently in progess in Europe.

Hydroxychloroquine
There was a first article reporting clinical trials conducted in 

China that have shown efficacy [35].

All over the world, even in Algeria, the use of HC has spread in 
the management of COVID, given the gravity of the situation [36] 
authorities have done their best to try to treat as many people as 
possible. Algeria adopted on March 23 this new treatment protocol. 

As of 13 April 2020, nearly 2679 people are treated with 
chloroquine, even suspected cases with a total of 610 healed peaple 
which makes it a very effective protocol.

In recent days, the various studies published concluded that 
the option of using chloroquine in the treatment of SARS-CoV-2 
should be examined with attention at the sight of promising new 
information, but also of the potential side effects of the drug observed 
in previous attempts to treat acute viral diseases. It will be interesting 
if Chinese scientists to publish the interim trial results that are taking 
place in China as soon as they are available. Ideally in a peer-reviewed 
publication, with detailed information to help the international 
scientific community to analyze the results, to confirm for example 
in prospective trials, the efficacy of the proposed treatment and 
especially to guide future clinical practice [37].

Anti-inflammatory
The fatal complications are the consequence of real inflammatory 

storms due to an extreme reaction of the immune system. Many 
studies are trying to test products, which reduce this reaction. other 
studies have combined antiviral and anti-inflammatory treatments 
[38]. Results are expected in the following days.

BCG vaccine
Also called Bacillus Calmette–Guérin vaccine, researchers 

expected the inflammatory component sought when we are in 
contact with a virus. In addition, for good reason: COVID-19 has the 
particularity of causing a very strong inflammatory reaction in the 
lungs in severe cases

Some studies reported significant associations of BCG vaccination 
with prevalence and mortality from COVID-19 in 136 countries, 
even when the country’s life expectancy and average temperature are 
controlled for. Together with the previous studies showing potential 
non-specific protection of BCG, we believe that further studies 
examining this hypothesis are warranted [39].

In countries with no mandatory BCG vaccination at present, 
policymakers involved in health service may consider, with careful 
evaluation of its safety, increasing/implementing BCG vaccination 
during this outbreak of COVID-19, at least for the categories of 
people who are currently receiving the vaccination in other countries 
[40].

Potential general measures of protection
To conclude, the containment is undoubtedly the most effective 

solution to contain the virus progression. 

However, to counter the lack of discipline, specifically in Algeria, 
which could minimize the effectiveness of containment, it would be 
necessary to try to put in place other measures in addition of every 
kind of treatment we can give an additional Suggestion to save the 
old people and those with chronic diseases from this virus. We can 
for example transfer the sensitive part of the population located in 
the most populated cities to the south of the country because in the 
Algerian sahara there are many secured and comfortable structures 
able to accommodate them, while reducing the risk of contamination, 
we will surely decrease the number of potential cases and therefore 
the spread of COVID-19.
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