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Purposes: The objective of the current work is to highlight the most common clinical and biological
characteristics and potential risk factors of COVID-19 in Algeria.

Methods: This study was conducted using data of four published studies about clinical, biological characteristics
and risk factors for severity and mortality of COVID-19 realized in three hospitals (Beni Messous, Bologhine and
Rouiba) in the department of Algiers (Algeria).

Results: Results showed that cough, fever and asthenia were the most common clinical signs in COVID-19
positive patients. The median age of the presented cases was 54.4 years and 61% of them were older than 50
years. Also, 68% of them have at least one related comorbidity where diabetes and hypertension were the most
common. Elevated sedimentation rate, elevated LDH, elevated CRP, elevated ALT/AST and lymphopenia were
the most common biological abnormalities observed.

Conclusion: This work despite some limitations could contribute to the clinical characterization of COVID-19 in

Algeria.
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INTRODUCTION

The novel Coronavirus respiratory disease 2019 (COVID-
19) has not stopped expanding and impressing the world since
it started in Wuhan (China) on December 2019 (Palacio Cruz et
al., 2020). With more than 11.8 millions positive cases in more
than 213 countries and regions and more than 543,000 deaths,
the disease has exceeded all expectations (World meter, 2020).

From the first COVID-19 positive cases reported on
February 25, Algeria accounts currently 16879 cases (July 7).
This number puts it as the fifth most affected country in Africa
after South Africa, Egypt, Nigeria and Ghana. However it is
listed in the third range by the number of deaths with 968 cases
translating a fatality rate of 5.7% (World meter, 2020).

The clinical and biological characteristics and potential
risk factors of COVID-19 still be under study and multiple
researches are ongoing to fully understand this chapter.
Reported results showed that this disease is widely dominated
by respiratory symptoms (Perisetti et al., 2020). Pneumonia,
cough and fever are the most common and are responsible for
most of the morbidity and mortality (Cao et al., 2020; Marei et
al, 2020; Yasuhara et al., 2020). However, extra-pulmonary
manifestations such as nausea, vomiting, anorexia, diarrhea,

and abdominal pain are also increasingly recognized as
important symptoms (Perisetti et al., 2020).

On the other hand, it has been shown that certain
comorbidities like diabetes, chronic obstructive pulmonary
disease, cardiovascular diseases, hypertension, and other
disease could contribute to the severity of the COVID-19
disease and death (Ejaz et al., 2020; Marei et al., 2020; Yan et
al., 2020)

Despite the huge data in relation with this field in the
world, little is known in Algeria. The existing data consists on
some published studies with low numbers of patients in some
hospitals in Algiers, the capital of Algeria.

In this way, the present work was conducted to review and
to highlight the common clinical signs and potential risk
factors of COVID-19 in Algeria from the available data.

METHODS

This study was realized using data of four published studies
about clinical, biological characteristics and risk factors for
severity and mortality of COVID-19 in Algeria. These studies
were conducted in three hospitals (Beni Messous, Bologhine
and Rouiba) in the department of Algiers (Algeria). They
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Table 1. Characteristic of the different studies

. Total Confirmed Median Sexe Duration of .
Reference Type Period number cases age (Men %) Deaths treatment (day) Comorbidity
Kadi et al. - o
(2020) Retrospective Mar-May 65 65 54 58.5 1 / 80%
Bral(gglzl(;t Al prospective  Marll- April30 3324 434 56.1 55.5 63 9.55 56.7%
Reftietal.  p  ective  Mar19- April30 139 86 53 60.5 1 7 70
(2020)
Aouameur et .
al. (2020) Prospective ~ Mar 31- May 13 30 30 65.7 73.3 13 10.5 /

consisted of a retrospective study in the pneumology service of
the hospital of Beni Messous (Kadi et al., 2020) and three
prospective studies: one study in the hospital of Beni Messous
(Brahimi et al., 2020), another in the hospital of Rouiba (Kefti
etal., 2020) and the last one concerns the severe cases reported
in the hospital of Bologhine (Aouameur et al., 2020).

All these studies were conducted between March and May,
2020, the period which characterizes the emergence and the
spreading of the pandemic in Algeria (Table 1).

Data were collected and statistically treated using Excel
software.

RESULTS AND DISCUSSION

Demographic Characteristics

In these studies a total of 615 COVID-19 positive patients
were followed up including 75 severe cases presented in the
three hospitals in the department of Algiers (Beni Messous,
Bologhine and Rouiba).

The median age of the presented cases was 54.4 years.
Furthermore, more than 61% were more than 50 years old. The
national reports in the same period indicated that 56.6% of
patients were more than 50 years old (Lounis, 2020). Of notes,
the median age reported in these studies is included in the
intervals of ages reported in different countries varying from
44 t0 67.5 (Aggarwal et al., 2020; Chen et al., 2020; Colaneri et
al., 2020; Louhaichi et al., 2020; Wu et al., 2020; Yan et al.,
2020; Zhang et al., 2020a).

Results showed also that, 58.2% of the total cases were
men, which are near the national median reported in this
period of 56.5% (Lounis, 2020). This rate seems to be higher
than the available data from the neighboring country of
Tunisia (Louhaichi et al., 2020) but included in the different
reported rates from different countries (Aggarwal et al., 2020;
Cao et al., 2020; Chen et al., 2020; Huang et al., 2020a; Yu et
al., 2020).

Regarding severe cases and deaths, results showed that the
median age of patient was estimated at 65.7 years. Also, 70%
were more than 57 years old (Aouameur et al., 2020) and 62.2%
were more than 65 years (Kefti et al., 2020).

The median age of mortality is estimated at 73.5 years old
(Aouameur et al., 2020). This is higher than the median age
reported by Xie et al. (2020) (70 years), and Cao et al. (2020) (71
years) but lower than those reported by Chen et al. (2020) (77
years), and Palmieri et al. (2020) (78.5 years).

In this way, it is well established that patients over 60 years
showed heavier clinical manifestations, greater severity and
longer disease courses and mortality compared with those less
than 60 years (Liu et al., 2020). In fact, several reports revealed
that most of deaths are associated with elder patients. These
studies reported that 95.4% of total dead persons were more
than 45 year and 73.3% were more than 65 years old (NYVH,
2020). On the other hand, the case fatality rate in the age group
until the end of the forties was not more than 0.2% -0.4% while
it increases to 14.8% in the age group older than 80 years
(NYCH, 2020). Chen et al. (2020) reported that the mortality
rate was 34.5% in patients of more than 65 years while it was
estimated at 4.7% for those of less than 65 years old.

In Algeria, even not precisely established, available data
reported that 75% of the total died persons in the country were
older than 60 years (Algerian health ministry, 2020). This risk
posed by old age to COVID-19 mortality could be explained by
their weak immune systems but also by the risk related of this
age to comorbidities magnifying the risk of dying from COVID-
19 (Medina, 2020).

The case fatality rate is estimated at 12.7% (Aouameur et
al., 2020; Kefti et al., 2020) and 56% among the severe cases
studied by Aouameur et al. (2020) died.

Results showed also that men seemed to be more affected
with severe cases than women in the department of Algiers
(73.3%). This result is in accordance with the national rate
(Lounis, 2020) and some international published rate (Xie et
al., 2020).

Even not well elucidated, this higher incidence in male
patients could possibly be explained by more exposure by the
male counterparts of the family for foray outside homes and
partly by the higher concentration of Angiotensin-converting
enzyme-2 (ACE-2) in men than in women (Aggarawal et al.,
2020).

Clinical Signs

From the cases studied, multiple clinical manifestations
were observed. Cough (66%), fever (64.6%) and asthenia
(53.3%) were the most frequent. These symptoms, in
association with dyspnea were the most reported in the severe
cases (Table 2).

It is well established that cough, fever, asthenia and
dyspnea are the most common symptoms observed in COVID-
19 patients since the first reports from China (Cao et al., 2020;
Chen et al., 2020, Yan et al., 2020). This was confirmed by Fu
et al., (2020), in a meta-analysis including several studies who
reported that fever (83.3%), cough (60.3%) and fatigue (38.0%)
were the most common.
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Table 2. Clinical features of COVID-19 patients in Algeria

Clinical signs Total cases (%) Severe cases (%)
Fever 64.6 52.8
Cough (dry) 66 57.5
Diarrhoea 32.3 10
Asthenia 53.3 58.8
Anosmia/agueusia 30.8 /
Myalgia/soreness 26.7 10.2
Nausea/vomiting 9.2 10
Abdominal pain 6.5 /
Headache 25.5 8.7
Hemoptysis 1.9
Dyspnea 27.5 56
Respiratory distress / 23
pharyngal Irritation/ Odynophagie 10.9 16
Anorexia 50 /
Chest pain 5.8 /
Ocular burninig 1.1 /
Rhinorhea 1.1 /
Vertigo 1.1 /
confusion 0.9 /

Table 3. COVID-19 and associated comorbidities in Algeria

Comorbidity Total cases (%) Severe cases (%)
Hypertention 35.6 39.5
Diabetes 24.9 36.2
Cardiovascular diseases 8 134
Renal diseases 3.2 4.4%
Respiratory diseases 9.2 25.6%
Neurological signs 2.4 -
Tabagism 12.8 2.2%
Obesity 1.4 -
Immunodepression 1.5 4.4%
Hyperthyroidia 13.3 -
Others 13.2 37.3

Like the reported clinical signs by Zhang et al. (2020b),
moderate degree of gastrointestinal symptoms was also
reported with different rates such as anorexia (50%) and
diarrhea 32.3% (Table 2). If Piresseti et al. (2020) stated that
gastrointestinal manifestations are increasingly recognized as
important symptoms, Huang et al. (2020a), however, reported
that COVID-19 patients rarely developed intestinal signs. The
same authors reported that upper respiratory tract symptoms
(rhinorrhoea, sneezing, or sore throat) were rarely observed
suggesting that the target cells might be located in the lower
airway.

At last, it is well known that time from onset of symptoms
to first hospital admission is important in the evolution of the
disease. In the studied works, the median time was estimated
at 8.1 days. This time is higher than those reported in China
varying from 3.5 to 7 days (Cao et al., 2020; Huang et al., 2020a;
Zhang et al., 2020b).

Underlying Conditions

In the cited studies, 68.9% of the total admitted patients
have at least one related comorbidity. This result is in
accordance with the published reports in different countries. If
Guan et al. (2020a) and Zhao et al. (2020) reported a relatively
low rates of patients with comorbidities of about 23%, other
studies reported a rate of 63.7% (Colaneri et al., 2020). Also,
76.5 and 74.4% of patients with severe cases and mortality

respectively have at least one related comorbidity (Xie et al.,
2020).

Results showed also that hypertension (35.6%) and
diabetes (24.9%) were the most common co-existing illness
and the most underlying condition associated with the risk of
severity and mortality were hypertension (39.5%), diabetes
(35.2%), respiratory diseases (25,6%) and cardiovascular
diseases (13.4%) (Table 3).

In this way, patients with concomitant diseases are
significantly more likely to develop severe COVID-19 disease
(Ejaz et al., 2020; Guan et al., 2020b; Huang et al., 2020b, Zhu
et al., 2020) and different studies have reported the possible
relation between comorbidities and COVID-19 mortality. Xie
et al. (2020) reported that hypertension (50.0%), followed by
diabetes (25.0%) and ischemic heart disease (18.5%) were the
most common comorbidities associated with mortality.

On the other hand, while the fatality rate was estimated at
0.9% in patients without co-morbidities, it was estimated at
13.2%,9.2 %, 8.4%, 8% and 7.6% for those with cardio-vascular
disease, diabetes, hypertension, chronic respiratory disease
and Cancer respectively (Zhang et al., 2020c).

In Algeria, 12.8% of the positive patients were smokers.
This is in accordance with the available data in the world.
However, the potential relation of tabagism and COVID-19
still be controversial. If certain authors state that smoking is
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Table 4. Biological abnormalities associated With COVID-19

Biological parameters Rate (%)
ElevatedLactate dehydrogenase (LDH) 63.8"
Elevated CRP C-reactive protein 59.9%
Elevated AST/ALT 50.8%
Anemia 37.1%
Leucopenia 10.7
Lymphopenia 42.1*
Neutropenia 3.1¢
Elevated D-Dimeres 27.7%
Elevated CPK 28.8%
Hepatical cytolysis 27.6*
Hyponatremia 20.3*
Hyper-uremia 20%
Elevated prothrombine 19.4%
Hypercreatinine 10.7*
Hypokalemia 5.1%
Hypernatremia 5.1%
Hyperkalemia 3.4%
Elevated sedimentation rate 84.4%
Hyperleucocytosis 12%
Thrombopenia 6.8%
Thrombocytosis 6.8%
Polycethemia 2.7%

ALT : Alanine aminotransferase, AST : Aspartate aminotransferase
¥ Reference (Kadi et al., 2020 and Kefti et al., 2020)

* Reference (Kadi et al., 2020).

* Reference (Kefti et al., 2020)

an important risk factor associated with progression of the
disease (Jordan et al., 2020; Patanavanich et al., 2020; Rahman
et al., 2020), a recent study from 38 European countries has
found that there is no association between smoking and
COVID-19 (Tsigaris and Teixeira da Silva, 2020). Also in our
reviewed studies, only 2 (2.2%) out of 45 patients with severe
cases were smokers (Aouameur et al., 2020). The weak
association between smoking and the severity of the disease
may be due to the lower levels of ACE2 in smokers (Yu et al.,
2020).

Biological Characteristics

Multiple biological modifications were associated with
COVID-19 infection. The laboratory parameters of COVID-19
patients in Algeria are shown in Table 4. Elevation of
sedimentation rate was the most common abnormality
observed in 94.4% of patients. Secondarily, elevated LDH
levels (63.8%), elevated C-reactive protein (CRP) (59.9%),
elevated ALT/AST (50.8%) and lymphopenia (42.1%) were the
most common in the monitored patients. Also, lymphopenia
was one of the most observed abnormalities associated with
severe cases (66%). Of notes, the low level of lymphocyte
counts has been linked to prognosis of COVID-19 and was
considered as a reference index in its diagnosis (Aggarwal et
al., 2020).

Theses results are in accordance with the results of the
meta-analysis review of Fu et al. (2020) who reported that, CRP
(68.6%), lymphopenia (57.4%) and raised LDH (51.6%) were
the most common in different studies. In fact, elevated LDH
has been related to hematological malignancy and acute lung
injury and might reflect tissue necrosis related to poor clinical
outcome and may be a useful to test parameter to identify

patients at risk for severe respiratory failure (Aggarwal et al.,
2020).

For CRP and even it was not fully related to viral infections,
an increasing was reported in influenza acute respiratory
infection suggesting that its elevation may be due to the tissue
destruction (Aggarwal et al., 2020).

Our results showed that in addition to lymphopenia,
elevated D-dimere (74%), elevated procalcitonin (46%) and
hyperleucocytosis were associated with severe cases
(Aouameur et al., 2020). Past reports suggested that elevated
creatinine and elevated procalcitonin levels were
predominantly associated with severe cases and death (Chen
et al., 2020; Zhao et al., 2020).

Study Limitations

The current study has presented some limitations which
are essentially related to the small number of published
studies in Algeria and consequently the number of monitored
COVID-19 patients. Also, some differences in the
methodology were observed knowing that theses studies have
been conducted for a short duration and in different period.
Also, the clinical, biological and epidemiological criteria
included were not standardized in all these studies.

CONCLUSIONS AND RECOMMENDATIONS

This review despite some limitations highlights the
common clinical, biological and potential risk factors of
COVID-19 in Algeria. The most common clinical signs
reported in COVID-19 positive patients were cough, fever and
asthenia. The most biological abnormalities were elevated
sedimentation rate, elevated LDH, elevated CRP, elevated
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ALT/AST and lymphopenia. Also, most of cases (60%) are elder
patients of more than 50 years and men are more affected than
women. At last, the study revealed that 68% of the COVID-19
patients had at least, one related comorbidity and diabetes and
hypertension were the most common and were more often
associated with severe cases.

As a recommendation, extending such studies for other
available data in different department could be of great
importance in order to better understand and characterize
clinical, biological and epidemiological characteristics of
COVID-19 in Algeria.
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