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Abstract. The outbreak of COVID-19 still represents a real risk for the increased death rate for 

the whole of human kind. In this context, the present research work aims at describing 

evolutionary data in a population of hospitalized COVID-19 positive patients based on selected 

epidemiological, clinical and paraclinical data at admission. In this cross-sectional study, we 

examined the data obtained from 108 patients hospitalized with COVID-19 in the VINCI clinic, 

Casablanca (Morocco) between August and September 2020. General characteristic, clinical, 

radiological and biological data as well as therapeutic management were assessed. The patients’ 

median age was 45-50 years old. Among our studied patients, 4.6% were transferred to the 

intensive care unit (ICU), 16.7% were cured after more than 15 days, while 78.7% were cured 

within 15 days. Those transferred to the ICU unit were either smokers, obese, or over 65 years of 

age. The majority of patients with normal radiological and cardiac parameters were cured 

within<15 days, while biological disorders were observed in approximately all cases that were 

transferred to ICU. Regarding therapeutic treatment, 98.1% of the subjects were treated with 

hydroxychloroquine + azithromycin in combination with vitamin C and zinc supplementation. The 

study shows that the minimal healing time is well conditioned by the general and clinical 

characteristics of patients. Furthermore, the administration of hydroxychloroquine + azithromycin 

showed a beneficial effect with no associated adverse effects in the study cases. 
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up data; Hydroxychloroquine 

  

1. Introduction 

The COVID-19 epidemic, caused by the SARS-CoV-
2 virus, continues to progress and represents a real health 
danger for humanity [1]. Faced with this new pandemic, 
health authorities across the world have been mobilized 
to support government efforts, both through their 
intervention in the care of patients and the search for 
effective treatments [2]. 

Continuous clinical monitoring of affected patients 
reveals a range of symptoms associated with this disease. 
The most common ones are represented by fever, cough, 
myalgia and anosmia and/or ageusia [3] as well as severe 

acute respiratory distress syndrome and pneumonia in 
critical cases [4]. Moreover, studies on clinical outcomes 
have demonstrated a positive association of several 
factors with disease severity namely older age and pre-
existing comorbidities such as cardiovascular diseases. 
These conditions are associated with development of 
greater severity of respiratory disorders or pneumonia 
[5], leading to hospital admissions and poor clinical 
outcomes. In younger patients, gender, body mass index 
and cancer history represent independent predictors of 
in-hospital mortality [6]. 
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In regard to the COVID-19 patients’ therapeutic 
management, approaches vary considerably according to 
the severity of the infection, the patient's age, gender, 
and medical history [7]. Currently, various treatment 
protocols for COVID-19 patients have been proposed, 
and several candidate vaccines have been developed in a 
preventive context. Nonetheless, many potential drugs 
have been proposed and tested for their efficiency 
against SARS-Cov-2 infection, notably, angiotensin 
converting enzyme inhibitors and/or receptor blockers, 
anti-inflammatory agents, nucleoside analogs, protease 
inhibitors, monoclonal antibodies, the use of 
convalescent plasma [2] and antiviral drugs [8]. 
Importantly, it has been proven through randomized, 
controlled clinical trials, that antiviral treatments such as 
remdesivir, lopinavir-ritonavir, hydroxychloroquine, and 
those based on the use of antibodies are safe and 
effective therapies during the early stages of viral 
replication [8,9]. However, studies have been unable to 
demonstrate clearly that remdesivir and 
lopinavir/ritonavir can provide successful disease 
treatment and reduce mortality rates. Interestingly, more 
successful outcomes have been demonstrated for 
hydroxychloroquine and its efficacy in reducing viral 
vulnerability [10] especially when used at an early stage 
before developing other complications and decreasing 
the spread of the virus [11]. Additionally, the effect of 
hydroxychloroquine on reducing mortality rate, 
principally when associated with azithromycin has also 
been largely reported [12].  

However, results from many randomized control 
trials and from the WHO SOLIDARITY trial, conducted 
in hospitalized patients with COVID-19 in several 
countries, showed that these antiviral drugs (remdesivir, 
lopinavir-ritonavir and hydroxychloroquine), have little 
or no effect on overall mortality, on the application of 
mechanical ventilation, and on the length of the hospital 
stay [13,14]. They may even cause adverse side effects 
particularly for remdesivir and lopinavir-ritonavir 
including serious gastrointestinal adverse events and also 
hypoalbuminaemia, hypokalaemia, anaemia, 
thrombocytopenia, and increased total bilirubin [15,16]. 
Moreover, there is a lack of supporting data on side 
effects hydroxychloroquine in the treatment for COVID-
19 [117] and its use remains controversial since the 
results of the various large randomized controlled trials 
have shown no positive effects of this treatment.  

In parallel, other potential adjuvants against SARS-
Cov-2 infection, such as zinc and vitamin D have been 
recommended, via experimental and in vitro studies in 
COVID-19 patients, for their intervention in 
strengthening the immune system and avoiding the 
cytotoxicity of chloroquine [18,19]. The introduction of 
vitamin C in the treatment of COVID-19 patients has 
also been proposed [20]. Interestingly, the administration 
of a high dose of vitamin C in a group of infected 
patients has been shown to be effective in reducing the 
risk of 28-day mortality compared to a control therapy 
group [21]. Concerning vitamin D, several previous 
studies confirmed the inverse correlation between the 
25OHD levels and the clinical outcomes of COVID-19 
[22]. There are other therapies that have also been 
widely adopted, including oxygen therapy for 
hypoxemia [23], administration of antibiotics [24], 
anticoagulant treatment [25], all of which help reduce 

disease complications and improve survival of COVID-
19 patients especially, those that have been transferred to 
the Intensive Care Unit (ICU).  

In light of limited studies in Morocco and to 

strengthen the efforts made by researchers to provide 

more findings in relation to COVID-19 patients, the 

present work has been conducted to study the clinical 

progression of a sample of Moroccan patients affected 

by SARS-Cov-2 virus and to describe the therapeutic 

management. The objective of this study is to describe 

evolutionary data in a population of hospitalized 

COVID-19 positive patients based on selected 

epidemiological, clinical and paraclinical data at the time 

of admission. 

2. Materials and Methods 

2.1. General Study design 

The present study used a data-set obtained from a 
descriptive and non-interventional cross-sectional study 
that was conducted the VINCI clinic in Casablanca 
(Morocco) on COVID-19 patients, in partnership with 
the research team of maternal and child health and 
nutrition, the faculty of medicine and pharmacy, the 
University Mohammed V, Rabat (Morocco) as well as 
the Ministry of Health and the National Center for 
Scientific and Technical Research, Rabat. 

Data collection was done using a validated 
questionnaire by medical staff assigned to COVID-19 
patients who were part of the medical monitoring team 
and the necessary therapeutic protocol for each subject in 
terms of an evolutionary study of patients’ health status.  

2.2. Subjects 

A total of 108 patients diagnosed with COVID 19 
and admitted to the VINCI clinic were collected during 
August and September 2020. All participants were adult 
patients, men and women, aged ≥ 18 years, confirmed to 
be COVID-19 positive and who gave signed consent. 
Patients allergic to any of the drugs, specifically 
chloroquine and hydroxychloroquine, pregnant women, 
patients suffering from serious diseases (cardiovascular 
disorders, lung damage, renal dysfunction, head 
disorders, blood diseases and other dysfunctions) were 
not included in the study [26].   

2.3. Description of the study protocol 

Data was collected by the medical staff specific in 
the VINCI clinic who were part of the team treating 
COVID-19 and according to the following procedures: 

2.3.1. Laboratory confirmation 

COVID-19 positive patients were identified from 
laboratory tests using real-time polymerase chain 
reaction (RT-PCR) on nasopharyngeal/oropharyngeal 
samples and chest radiographic examinations. The RT-
PCR test was performed based on the “Berlin protocol” 
[27]. 

2.3.2. Collection of general parameters 

From each included patient, demographic data 
including age, sex, tobacco or alcohol consumption and 
comorbidities were noted. Anthropometric 
measurements (weight, height and Body Mass index 
(BMI)) were performed depending on standard 
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procedures described by the World Health Organization 
(WHO) [28]. Moreover, the presence of symptoms, 
specific to Sars-CoV-2 infection, and the source of 
contamination were noted. 

2.3.3. Medical monitoring and therapeutic 
protocol 

2.3.3.1. Biological analysis 

The blood tests carried out focused on the 
measurement of the following parameters: hepatic 
markers (aspartate aminotransferase (AST), alanine 
aminotransferase (ALT), gamma-glutamyl 
transpeptidase (GGT)), lactate dehydrogenase (LDH), 
procalcitonin, troponin, lymphocytes, platelets, 
prothrombin time (PT), C reactive protein (CRP) and 
ferritin. The analysis of each parameter was carried out 
following the procedure adopted in the laboratory of the 
Pasteur’s Institute in Casablanca. Based on specific 
laboratory techniques, these parameters have been 
carefully measured [3].  

2.3.3.2. Chest computed tomography (CT) 

Upon admission, patients suspected of COVID-19 
infection underwent a chest computed tomography using 
a multi-bar scanner device (United UCT 528). Two 
major chest CT classification scales for standardized CT 
reporting of COVID-19 have been developed, namely 
the COVID-19 Reporting and Data System (CO-RADS) 
and Radiological Society of North America classification 
system for reporting COVID-19 pneumonia [29]. For 
this study, CO-RADS score was used to quantify the 
extent and severity of the infection in the lungs.   

The analysis of the obtained images was carried out 
by a specific software allowing the determination of the 
territory presenting pulmonary opacities.  

2.3.3.3. Image analysis 

COVID-19 usually shows up on CT as bilateral 
frosted glass and consolidating lung opacities. 
Radiologists categorized their observations from thin-
film CT scans (United imaging (uCT 528)) according to 
the distribution of opacities to define the severity of lung 
involvement.  

2.3.3.4. Electrocardiogram  

On admission, a cardiac examination was performed 
for each patient. The principle of the electrocardiogram 
(ECG) was based on an electrophysiological recording 
whose trace materializes the electrical activity of the 
heart. The capture of this activity is carried out using 
electrodes which are placed on the surface of the body. 

For each case, the measurement, diagnosis and 
interpretation of the electrical tracing have been realized, 
independently, by specialized and experienced 
cardiologists. 

2.3.4. Treatment procedure 

The therapeutic treatment adopted is strictly in 
accordance with the recommendation of the national 
scientific and technical committee of the Ministry of 
Health. It involves the use of hydroxychloroquine and 
azithromycin, as the main treatment, in addition to a 
series of medical interventions based on oxygen, 
antibiotics, corticosteroids, and antiplatelet therapies, 
and on the administration of other adjuvants such as 

vitamin C, vitamin D, zinc sulfate and low molecular 
weight heparin [30,31]. 

2.4. Statistical analysis 

The Kolmogorov-Smirnov test was used to study the 
normality of the distribution of the different variables. 
Measurements conforming to the normal distribution 
were expressed as mean ± standard deviation while data 
not following a normal distribution are described by the 
median (Quartiles). The qualitative data were described 
by the number of cases and the percentage (n (%)). The 
age was presented using the median (interquartile 
interval), while all the other qualitative variables were 
presented using the total number and percentage with the 
confidence interval. 

The comparative analysis of qualitative variables was 
performed by using Chi-square and the Fisher test 
according of the applicability conditions of the tests. A 
p-value <0.05 was considered statistically significant. 

Data analysis was performed using SPSS software 
version 13.0. 

2.5. Ethics 

This study was conducted after the Ethical 

Committee and Biomedical Research of the College of 

Medicine and Pharmacy of Mohammed 5th University 

(Rabat, Morocco) approved the use of patients’ data and 

their analysis (Approval number: 17/20, delivered on 

12/06/2020) and is a part of an overall project on the 

COVID-19 pandemic. Further, written informed consent 

was obtained from all eligible patients after providing 

them with the objectives and details of the study.  

3. Results  

3.1. Follow-up data 

3.1.1. Follow-up data according to general 
characteristics (Table 1)  

Among the 108 COVID-19 positive patients admitted 
in the clinic, 4.6% were transferred to the ICU, 16.7% 
were cured after more than 15 days while 78.7% were 
cured in less than 15 days. The analysis of patients’ 
distribution in relation to the follow-up data revealed a 
statistically significant difference according to age 
(p=0.046) and BMI (p=0.028). Indeed, we noted the 
following observations: 

- The percentage of patients with a healing time of 
less than 15 days was significantly higher in those 
under 65 years of age (p=0.046); 

- All of the patients transferred to the ICU were 
smokers and the majority of cases (92.9%) who 
were cured in less than 15 days were not tobacco 
users; 

- More than half of the patients transferred to the ICU 
(60%) were obese and the percentage of patients 
with a recovery time of less than 15 days had a 
normal BMI (p=0.028). 

However, no statistically significant difference was 
observed concerning the distribution of patients 
according to gender, alcohol consumption and finally to 
the presence or not of comorbidity and/or 
symptomatology. 
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Table 1. Distribution of patients according to general 
admission and follow-up data 

Variables  Follow-up data (n= 108 (%)) p* 

Transfer 

to ICU 

n=5 

Healing  

Time 

>15 days 

n=18 

Healing  

Time <15 

days 

n=85 

Sex     0.366 

Male 4 (80) 10 (55.6) 40 (47.1)  

Female  1 (20) 8 (44.4) 45 (52.9)  

Age groups (years)    0.046 

(18-35) 1 (20) 5 (27.8) 29 (34.1)  

(35 -45) 1 (20) 6 (33.3) 10 (11.8)  

(45-55) 0 (0) 6 (33.3) 20 (23.5)  

(55-65) 2 (40) 0 (0) 18 (21.2)  

≥ 65  1 (20) 1 (5.6) 8 (9.4)  

BMI groups     0.028 

normal 2 (40) 11 (61.1) 48 (56.5)  

Overweight  0 (0) 7 (38.9) 23 (27.1)  

Obesity  3 (60) 0 (0) 14 (16.6)  

Tobacco    0.038 

No 0 (0) 13 (72.2) 79 (92.9)  

Yes  5 (100) 5 (27.8) 6 (7.1)  

Alcohol    0.405 

No  4 (80) 13 (72.2) 72 (84.7)  

Yes 1 (20) 5 (27.8) 13 (15.3)  

Comorbidity    0.158 

No  2 (40) 15 (83.3) 60 (70.6)  

Yes 3 (60) 3 (16.7) 25 (29.4)  

Symptomatology    0.626 

No  2 (40) 5 (27.8) 20 (23.5)  

Yes 3 (60) 13 (72.2) 65 (76.5)  

Note: The values are expressed in numbers and percentage (n 
(%)). * Exact fisher test.  

3.1.2. Radiological and biological findings  

The radiological examination on admission showed 
that the CT scan was normal in 37%, with unsystematic 
ground glass opacities in 59.3% and finally with 
extensive alveolar condensation in 3.7%. In addition, the 
ECG was normal in the majority of patients. Analysis of 
patients’ distribution according to radiological 
parameters at admission (Table 3) revealed that the 
percentage of patients who were cured in less than 
15days was significantly higher in patients with normal 
CT scan (p=0.001) and normal ECG (p=0.028) at 
admission.  

Analysis of the distribution, according to biological 
parameters and follow-up data (Table 2) showed that in 
the group transferred to the ICU, the level of GGT and 
LDH was high in 100% and 80% of patients 
respectively. Lymphocytes and platelets levels were low 
in 60% and 40% of the patients respectively, and finally, 
CRP and ferritinemia levels were also high in 100% and 
80% of the patients respectively. 

On the other hand, we observed a statistically 
significant difference in the distribution of the serum 
level of GGT, CRP and ferritin according to the healing 
time (Table 2). In contrast, no statistically significant 
difference was noted for the other parameters namely 
AST, ALT, LDH, lymphocytes, platelets, procalcitonin, 
troponin and prothrombin time. 

Table 2. Comparisons of follow-up data according to 
radiological and biological results 

Variables  Follow-up data (n=108 (%)) p* 
Transfer 
to ICU 
n=5 

Healing  
time>15 

days 

Healing  
time<15 

days 

n=18 n=85 
Radiological data on admission  

CT chest     0.001 

Normal 0 (0) 7 (38.9) 33 (38.8)  

Unsystematic 
ground glass 
opacities 

2 (40) 11 (61.1) 51 (60)  

Extensive 
alveolar 
condensations 

3 (60) 0 (0) 1 (1.2)  

ECG     0.028 

Normal 3 (60) 17 (94.4) 82 (96.5)  

Abnormal 2 (40) 1 (5.6) 3 (3.5)  

Biological data on admission 
AST    0.307 

<40UI /l 3 (60) 16 (88.9) 72 (84.7)  

>40UI /l 2 (40) 2 (11.1) 13 (15.3)  

ALT     0.294 

<41UI /l 3 (60) 16 (88.9) 68 (80)  

>41UI /l 2 (40) 2 (11.1) 17 (20)   

GGT     0.041 

<60UI/l 0 (0) 18 (100) 79 (92.9)  

>60UI/l 5 (100) 0 (0) 6 (7.1)  

LDH     0.071 

<225UI/l 1 (20) 11 (61.1) 58 (68.2)  

>225UI/l 4 (80) 7 (38.9) 27 (31.8)  

Procalcitonin     0.158 

<0.5mg/ml 5 (100) 17 (10) 82 (96.5)  

>0.5mg/ml 0 (0) 0 (0) 3 (3.5)  

Troponin     0.094 

<14ng/l 4 (80) 15 (83.3) 80 (95.2)  

>14ng/l 1 (20) 3 (16.7) 4 (4.8)  

Lymphocytes     0.272 

Low 3 (60) 5 (27.8) 18 (21.2)  

Normal 2 (40) 13 (72.2) 66 (77.6)  

High  0(0) 0 (0) 1 (1.2)  

Platelets     0.120 

Low 2 (40) 5 (27.8) 9 (10.6)  

Normal 3 (60) 13 (72.2) 73 (85.9)  

High  0 (0) 0 (0) 3 (3.5)  

TP (n= 103)    0.388 

Low 1 (20) 0 (0) 6 (7.5)  

Normal 3 (60) 16 (88.9) 62 (77.5)  

High  1 (20) 2 (11.1) 12 (15)  

CRP     0.007 

≤5 mg/l 0 (0) 14 (77.8) 55 (64.7)  

>5 mg/l 5 (100) 4 (22.2) 30 (35.3)  

Ferritin     0.009 

<30ng/ml 0 (0) 2 (11.1) 11 (12.9)  

30-400ng/ml 1 (20) 15 (83.3) 64 (75.3)  

>400ng/ml 4 (80) 1 (5.6) 10 (11.8)  

Note: The values are expressed in numbers and percentage (n 
(%)). * Exact fisher test.  
Reference intervals for normal subject: AST: <40 UI/l; 
ALT : <401UI/l; GGT : <60 UI/l; LDH : <225 UI/l; 
Procalcitonine:  Troponin: <14 ng/l; Lymphocyte count: 1241–
3919/mm3; Platelet count: 161-398x103/mm3; PT: 70-130%; 
CRP<5 mg/l; Ferritin: 30-400 ng/ml  

3.1.3. Therapeutic management and follow-up 

data 

Table 3 summarizes the therapeutic characteristics of 
our study population. Almost all of the patients were 
treated with hydroxychloroquine + azithromycin 
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(98.1%). 25% experienced adverse reactions to the 
therapeutic protocol. The majority of patients with a 
healing time of less than 15 days were supplemented 
with vitamin C (97.6%) and zinc sulfate (95.3%) 
showing a significant distribution according to the 
evolutionary data (p=0.048 for vitamin C and p <0.001 
for zinc sulfate). All of the patients transferred to the 
ICU did not take antiplatelet drugs and were undergoing 
antibiotic and oxygen therapies. The distribution 
according to the follow-up data and the healing time was 
significantly different (p<0.001). On the other hand, we 
noted no statistically significant difference between 
treatment with corticosteroid (p=0.058) and treatment 
with HBPM (p=0.384). 

Table 3. Patients’ distributions according to 
therapeutic and follow-up data 
Variables Follow-up data (n=108 (%)) p*   

Transfer 

to ICU 

(n=5) 

Healing 

time >15 

days 
(n=18) 

Healing  
Time 

<15 days 

(n=85) 

Hydroxychloroqu

ine+Azithromyci
n 

   1.00 

No 0 (0) 0 (0) 2 (2.4)  

Yes 5 (100) 18 (100) 83 (97.6)  

Vitamin C    0.048 

No  1 (20) 0 (0) 2 (2.4)  

Yes 4 (80) 18 (100) 83 (97.6)  

Zinc sulfate    <0.001 

No  4 (80) 0 (0) 4 (4.7)  

Yes 1 (20) 18 (100) 81 (95.3)  

Paracetamol    0.015 

No  2 (40) 17 (94.4) 77 (90.6)  

Yes 3 (60) 1 (5.6) 8 (9.4)  

Antibiotic 

therapy 

   0.001 

No  0 (0) 15 (83.3) 67 (78.8)  

Yes 5 (100) 3 (16.7) 18 (21.2)  

Corticosteroid 
therapy   

   0.058 

No  0 (0) 11 (61.1) 39 (45.9)  

Yes 5 (100) 7 (38.9) 46 (54.1)  

Oxygen therapy    <0.001 

No  0 (0) 15 (83.3) 75 (88.2)  

Yes 5 (100) 3 (16.7) 10 (11.8)  

Platelet 
aggregation 

inhibitor 

   <0.001 

No  5 (100) 1 (5.6) 13 (15.3)  

Yes 0 (0) 17 (94.4) 72 (84.7)  

LMWH    0.384 

No  1 (20 10 (55.6) 38 (44.7)  

Yes 4 (80) 8 (44.4) 47 (55.3)  

Note: The values are expressed in numbers and percentage (n 
(%)). * Exact fisher test. LMWH: low molecular weight heparin 

4. Discussion 

The main objective of the current study was to 
evaluate data in a population of hospitalized COVID-19 
positive patients based on selected epidemiological, 
clinical and paraclinical data at admission and to 
describe the principle of the therapeutic management. In 
particular, obesity, older age and disturbances of 
biological parameters namely lymphocytes, LDH and 
ferritin levels are the predictor characteristics of patients 

transferred to the ICU. Also, radiologic abnormalities 
had been reported in an important proportion of cases. 
The therapeutic approach and the follow-up protocol 
considered in our study had demonstrated its efficacy in 
the majority of studied subjects. 

The findings of our study on the correlation between 
age, addiction to tobacco, and smoking history with the 
severity of the disease and the healing time are similar to 
results were reported by the study of Wang et al., which 
showed that within 15 days of admission to hospital, 
patients >65 years and smoking-dependent have a higher 
risk of death, but unlike our study, these subjects have at 
least one comorbidity [32]. Similarly, a significant 
number of previously published reports confirm that age, 
smoking and the presence of chronic diseases, especially 
cardiovascular diseases directly are associated with the 
severity and the mortality of infected patients [33,34].  In 
the case of comorbidities, it was observed, in another 
study, that 86.8% of patients in non-severe condition and 
84.9% of those with severity presented favorable results 
while unfavorable results were recorded in 80.8% of 
patients in critical situations [35]. However, for 
symptomatology contradictory results to ours have been 
found by other researches. Indeed, it was noticed that 
this variable is significantly pronounced in the non-
survivors of infected patients. This was explained by 
proven respiratory failure as the main cause of death, 
followed by cardiac arrest and shock with proportions of 
88.5%, 5.1% and 2.6% respectively [36].  

Furthermore, the elevation of LDH, CRP and 
ferritinemia levels reported by our study, especially in 
patients transferred to the ICU, is also similar to the 
results reported by Wang et al., [36] with a decrease in 
lymphocytes that concerned 60% and 40% of the cases 
in our study. In this regard, high levels of CRP, LDH 
predisposition, and older age have been associated with 
the development of acute respiratory distress syndrome 
and presenting the main factors associated with ICU 
admission [37]. According to Zhou et al., these clinical 
characteristics were clearly developed in non-survivors 
in comparison with survivors [38]. Similarly, Chen et al 
have reported that different inflammatory markers, ALT, 
LDH, D-dimer as well as serum concentrations of pro-
inflammatory and anti-inflammatory cytokines were 
significantly higher in cases with severe conditions [39]. 

As for our findings of radiological parameters on 
admission, similar results were reported by another study 
revealing that on admission, ground glass opacity was 
the most common radiological finding on chest CT scan 
(56.4%) [40]. In this context, the study by Ling and 
colleagues reported opacity in 55.0% of non-severe 
patients, in 52.1% of patients in severe condition and in 
26.9% of critical illness group. In addition, patients with 
unfavorable results are more likely to develop bilateral 
pulmonary consolidations and intraocular interstitial 
thickening [35]. However, another study showed that in 
all studied patients, abnormalities in chest CT images 
were detected [41]. In terms of cardiovascular disease, 
our results clearly reported that the duration of the 
disease is minimal in cases showing no cardiac 
complications. Research carried out in this direction 
showed several disparities. Indeed, some previous 
studies have found that this symptom has rarely been 
observed in patients with SARS-Cov-2 infection 
[41,36,42]. However, other studies have reported 
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evidence of heart damage in some COVID-19 patients 
[43]. Further, cardiac complications are common in 
patients with pneumonia related to older age and prior 
existence of cardiac disorders [44,45]. They are also 
associated with negative influenza outcomes and other 
respiratory viral infections [46,47]. 

Regarding the therapeutic approach, 98.1% (106/108 
subjects) of our patients were treated with 
hydroxychloroquine + azithromycin with a proportion of 
25% who presented adverse drug reactions. Worldwide, 
the positive effect of this drug has been proven by 
different researches. Moreover, hydroxychloroquine has 
been widely recommended as a drug against COVID-19 
on the basis of its antiviral effect on SARS-Cov-2 virus 
[48]. In a cohort of 2541 patients who followed a 
therapeutic protocol including chloroquine, 
hydroxychloroquine and azithromycin, a sharp decrease 
in mortality and in the risk of transfer to ICU was 
observed. This treatment has been found to be highly 
effective when given in the first days of infection and 
before its aggravation [12,49]. Another study has shown 
that treatment with hydroxychloroquine is effective 
within three to six days [50]. Moreover, preliminary 
results obtained from more than 100 patients showed the 
apparent efficacy of chloroquine in terms of reducing the 
exacerbation of pneumonia, duration of symptoms and 
accelerating virus clearance, with no severe adverse drug 
reactions [51]. Therefore, chloroquine has been included 
in the recommendations for the prevention and treatment 
of COVID-19 pneumonia [51]. Importantly, results of a 
recently published study showed that the early treatment 
with the combination of hydroxychloroquine and 
azithromycin are effective in viral clearance resulting in 
early discharge of COVID-19 patients [52]. However, in 
the context of the Solidarity trial conducted by the WHO 
which closed the hydroxychloroquine component last 
July, contradictory results have been reported. Indeed, 
several previously published observational studies have 
shown the ineffectiveness of the use of 
hydroxychloroquine in the treatment of COVID-19 and 
even the absence of a beneficial effect of 
hydroxychloroquine in hospitalized patients [53,54]. It 
was also assessed that this therapeutic approach could 
increase the need for invasive mechanical ventilatory 
assistance and it is associated with an increase in the 
length of hospitalization [55]. Similarly, the 
RECOVERY study, conducted in 4717 patients, found 
no difference in 28-day mortality between the group who 
received hydroxychloroquine in addition to standard 
treatments and the group who received standard 
treatment alone [56].Clearly, more studies with specific 
and well defined parameters are needed to establish the 
efficacy of this drug for Covid-19 treatment. 

Currently, in the absence of specific treatment for 
this new virus, it is urgent to find an alternative solution 
to prevent and control its replication and its spread. 
Strengthening the immune system seems to present an 
important alternative. Thus, an optimal immune response 
relies on proper diet and nutrition to prevent infection. 
Facing a COVID-19 infection, several micronutrients 
are, therefore, are concerned. In our case, the 
supplementation with vitamin C and zinc was considered 
showing an important role in decreasing the healing time 
less than 15 days in the majority of. Additionally, the 
combination of zinc and pyrithione at low concentrations 

inhibits the replication of the SARS coronavirus (SARS-
CoV) by decreasing COVID-19-related symptoms like 
diarrhea and lower respiratory infection [57]. 
Interestingly, in a series of cell culture experiments, 
Panchariya and colleagues reported that the ionic form of 
zinc alone inhibits the enzymatic structure SARS-CoV-2 
Mpro following the formation of a stable complex, using 
two water molecules, at the active site of the virus [58]. 

For vitamin C, the team of Lio et al. reported that 
high-dose intravenous vitamin C could be an effective 
treatment choice in the early stages of COVID-19 by 
strengthening the alveolar epithelial barrier. This 
molecule is also expected to improve lung function and 
reduce mortality of patients with COVID-19. This is 
supported by our study where 97% of the patients who 
received vitamin C supplementation recovered in less 
than 15 days [59]. 

Our study also included the use of corticoid therapy 
to treat severe inflammation in Covid-19 patients and 
54% of patients with a healing time of less than 15 days 
received this therapy. In this context, a retrospective 
observational study of 309 adults with severe Middle 
East Respiratory Syndrome has shown that patients 
receiving corticosteroids were more likely to require 
mechanical ventilation, vasopressors, and renal 
replacement therapy [60]. Furthermore, for the 
management of SARS, corticosteroid therapy was more 
associated with psychosis, diabetes and avascular 
necrosis [60,42]. Routine corticosteroid use is even 
higher in critically ill patients with COVID-19 (up to 
70% of these patients receive it) [60] for a possible 
positive effect in reducing lung abnormalities caused by 
inflammation [41]. Most importantly, in another study, 
patients treated with a corticosteroid had more clinical 
symptoms, a higher index of inflammation and more 
abnormalities on a chest CT scan, indicating that its use 
was related to the severity of symptoms during 
presentation [61]. On this basis, the current WHO 
Interim Guidelines for the Clinical Management of 
Severe Acute Respiratory Infection with Suspected 
SARS-CoV-2 infection advise against the use of 
corticosteroids except otherwise indicated for another 
reason [62].  

The application of anticoagulants was also strongly 
considered in this study, especially the use of low 
molecular weight heparin that showed favorable results 
among our studied patients. This molecule has been 
commonly administered to COVID-19 because of its 
multiple effects, mainly the anti-inflammatory one 
[63,18].  This anticoagulant therapy has been 
recommended by various expert consensuses because of 
the risk of venous thromboembolism and intravascular 
coagulation [64]. However, more studies are needed to 
prove the beneficial action of this treatment [18].  

This study presents some limitations which include 
the lack of a control group in order to assess the efficacy 
of hydroxychloroquine treatment. In addition, there was 
no follow-up of pulmonary changes after hospitalization. 
Finally, the correlation between the results of the 
radiological and histopathological diagnosis was not 
evaluated because the lung tissue biopsy not available. 

5. Conclusions 

This study shows that the minimal healing time of the 
patients is better in younger age group, the non-
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consumption of the tobacco, the manifestation of benign 
radiological and cardiac symptoms and, the presence of 
normal levels of the certain biological parameters. Most 
importantly, this work presents evidence of the 
beneficial effect of the adopted therapeutic and follow-
up protocol as it provides new information to update data 
on epidemiological, clinical and evolutionary 
characteristics of patients infected with Sars-Cov-2 in 
Morocco. Thus, this study contributes to a better 
understanding of a unique situation in developing 
countries where lethality, critical cases and 
epidemiological situation seem to be more controlled 
than in developed countries. 
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