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Abstract  Original Research Article 
 

SARS-CoV-2 infection named COVID-19 is an infectious disease that emerged in December 2019 in Wuhan, Hubei 

Province, China. The infection has spread rapidly internationally and has had devastating consequences by producing 

large numbers of infected people and deaths as well as a negative socioeconomic impact. As for diabetes, it is a chronic, 

insidious, multi-factorial disease. In Morocco it is a major public health problem. This pandemic has raised questions 

about the risk of chronic diseases. Among them, diabetes; one of the most frequently reported comorbidities in patients 

with COVID-19. Our work consisted of a retrospective descriptive and analytical study of 72 cases of COVID- 19 

associating Diabetes and COVID-19, collected at the Military Hospital Avicenne of Marrakech, during a period of 4 

months between June 2021 and September 2021. The aim of this work was to define the clinical, paraclinical, therapeutic 

and evolutionary profile of the association between diabetes and COVID19, to identify the risk factors associated with 

the death of these patients through an analytical study and to propose recommendations for the management of diabetic 

patients with COVID-19. Hypertension was the most frequent comorbidity 44.4% followed by heart disease in 18.1%. 

The average age of our patients was 67 ±10 years with a male predominance (62.5%). The majority of our patients were 

vaccinated (70.8%). The presence of fever, as a clinical sign of Covid19 infection, was observed in the majority of 

patients (56 patients or 77.8%) followed by dyspnea in 56 patients or 77.8%. RT-PCR was positive in 68.1%, CRP was 

increased in 97.6%. Ferritinemia was increased in 83.3%. Blood glucose was increased in 89.7%. The extension of the 

lesions on thoracic CT of 25-50% was predominant in 48.4% of cases. In our study, the parameters of evolution, whose 

statistical variation was significantly associated with an unfavorable evolution were age>60 years, presence of digestive 

signs, hypertension, vaccination status, high CRP, high ferritinemia. Treatment in our series was mostly corticosteroid 

therapy in 97.2% of patients, anticoagulants in 91.7% with a favorable outcome in 76.4% of patients. In order to control 

this association between COVID-19 and diabetes, it is necessary to ensure glycemic control during the infection, to 

detect (pre)diabetes in all patients with COVID-19 and to respect preventive measures: hygiene measures, physical 

distancing as well as to encourage an effective vaccination. 

Keywords: Covid-19, diabetes, morbidity, mortality, Morocco. 
Copyright © 2023 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

INTRODUCTION 
COVID-19 is a global health emergency. The 

course of the disease is unpredictable with catastrophic 

socioeconomic consequences. 

 

Diabetes is one of the comorbidities that clearly 

worsen the prognosis of Covid-19. Type 2 diabetes is by 

far the most represented. Although it is not certain that 

diabetes increases susceptibility to infection by 

SARS-CoV-2, many studies have highlighted its 

frequent association with the most severe forms of 

Covid-19 with atypical clinical and radiological 

presentations and with their mortality. Therefore, a 

particular management will be necessary. 

The objectives of this work are: To define the 

clinical, paraclinical, therapeutic and evolutionary 

profile in diabetic patients with COVID-19 at the 

Avicenna hospital and to highlight the risk factors 

associated with the mortality of these patients. 

 

MATERIALS AND METHODS 
This is a retrospective descriptive and 

analytical study of a series of 72 patients associating 

diabetes and COVID-19 among 192 cases of COVID-19 

infection carried out at the Avicenna hospital in 

Marrakech, over a period of 4 months (between June and 

September 2021). Corresponding to the 2nd wave of 

COVID-19. All patients with a primary diagnosis of 

SARS-COV-2 infection associated with old or newly 
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discovered diabetes at the time of infection were 

included in our study. The diagnosis was confirmed by 

detection of the SARS-COV-2 viral genome in the upper 

airways (nasopharynx or oropharynx) by RT-PCR 

and/or radiological images suggestive of COVID-19 

infection. 

 

The data were collected through clinical 

observations, results of paraclinical explorations and 

follow-up noted on the medical record using a completed 

pre-established exploitation form. Statistical analysis of 

the data was performed using SPSS version 21 software 

with univariate analysis using the Chi-square and 

Student's t tests. The significance level was set at 5% 

(<0.05). 

 

RESULTS 
The average age of our patients was 67 ±10 

years [35 to 88 years], with a male predominance 

(62.5%). The average prevalence of pre-existing 

diabetes was 37.5%. Diabetes was old and known in 64 

patients (88.9%). Hypertension was the most common 

comorbidity in 44.4% of cases (Table 1). 

 

Table 1: Distribution of diabetic patients with COVID-19 by history 

History Number Percentage (%) 

Hypertension  32 44,4% 

Heart diseases 13 18,1% 

Obesity 11 15,3% 

Cancer 4 5,6% 

Nephropathy 3 4,2% 

Old COVID-19 episod 2 2,8%. 

 

The majority of our patients (70.8%) were 

vaccinated. Among them, 74.5% were vaccinated with 

AstraZeneca vaccine, while 25.5% received Sinopharm 

vaccine. 

 

Almost 1/3 of the patients (26 or 36.1%) had an 

oxygen saturation, on room air, between 85 and 89%, 

while 19 or 26.4% had a saturation between 80 and 84%. 

Eleven patients (15.3%) had a saturation between 70 and 

79%. 

 

The most frequent functional signs included: 

Tachycardia (84.7%), dyspnea (77.8%), fever (77.8%), 

anosmia (31.9%), polypnea (13.9%), runny nose 

(12.5%), digestive signs (5.6%), cough (4.2%), chest 

pain (2.8%) were the predominant symptoms on 

admission. 

 

The main biological abnormalities observed 

were: elevated CRP and Procalcitonin in the majority of 

patients. Ferritinemia was elevated in the majority of 

patients tested. Renal and liver function tests were 

normal in the majority of patients. Blood glucose and 

HbA1C were elevated in 89.7% and 90.9% respectively 

(Table 2). 

 

Table 2: Data from the biological assessment of patients during their hospitalization 

 Number of 

tested patients  

average±standard 

deviation 

Minimum Maximum N (%) of patients with 

values above baseline 

CRP (mg/l) 41 140,33 ± 84,50 4,00 320,00 40 (97,6%) 

LDH 18 436,09 ± 124,50 264,22 639,00 18 (100%) 

Procalcitonin 15 1,57 ± 5,08 0,05 19,90 12 (80%) 

Ferritin ng/ml 12 719,87 ± 505,79 143,00 1650,00 10 (83,3%) 

Na+ 55 138,07 ± 6,82 122,80 159,00 4 (7,3%) 

K+ 32 4,22 ± 0,74 2,90 5,73 5 (15,6%) 

UREA (mg/l) 35 8,46 ± 5,75 2,68 34,76 15 (42,9%) 

CREAT (mg/l) 41 118,81 ± 115,78 55,39 712,17 18 (43,9%) 

AST (UI/L) 22 31,98 ± 20,84 2,10 102,70 5 (22,7%) 

ALT (UI/L) 19 31,16 ± 19,80 8,76 82,35 2 (10,5%) 

Glycemia (g/l) 39 2,77 ± 1,53 0,76 8,51 35 (89,7%) 

Hba1C (%) 11 9,37 ± 2,30 6,40 14,00 10 (90,9%) 

 

Confirmation of the diagnosis of COVID-19 

was made by PCR in 68.1% of cases. In our series, all the 

patients hospitalized had type 2 diabetes, known for 1 to 

20 years in 64 patients (88.9%). Diabetes on insulin: 52 

cases (81.2%), diabetes not treated with insulin: 12 cases 

(18.7%). Diabetes was newly discovered at the time of 

COVID infection in 8 patients (11.1%). 

Chest CT scan was performed in 60 patients of 

the series (83.3%). It was found to be abnormal in all of 

these patients. Almost half (30 or 48.4%) had lung 

involvement between 25 and 50%, while 20 (32.2%) had 

involvement between 50 and 75%. 
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In the univariate analysis, advanced age, female 

gender, non-vaccination against COVID-19, presence of 

digestive signs, high CRP level, extent of lesions on CT 

greater than 50%, need for non-invasive ventilation, and 

administration of certain antibiotics other than 

azithromycin were mortality factors (Table 3). 

 

Table 3: Prognostic factors associated with adverse patient outcomes 

Prognosis factors Evolution P-Value 

Death Favorable 

Age: 70,5 ± 10,2 46,5 ± 10,4 0,031 

Gender: 

Women 

Man 

 

37,0% 

15,6% 

 

63,0% 

84,4% 

 

0,048 

Hypertension: 

No 

Yes 

 

17,5% 

76% 

 

82,5% 

24% 

 

0,035 

Vaccinal status: 

No 

Yes 

 

47,6% 

13,7% 

 

52,4% 

86,3% 

 

0.004 

CRP 190,2± 80,8 100±54,4 0,033 

Ferritin 779,3 ± 537,7 322,5±12,0 0,045 

Extent of lesion on the CT scan: 

≤50 % 

>50% 

 

14,5% 

71,0% 

 

85,5% 

29,0% 

 

0,003 

Other ATB than azithromycin: 

No 

Yes 

 

14,3% 

36,7% 

 

85,7% 

63,3% 

 

0.047 

 

Regarding the treatment protocol of our 

diabetic patients with Covid19, in addition to insulin 

therapy, 70 or 97.2% were put on Corticosteroid therapy, 

while 66 (91.7%) were put on Low Molecular Weight 

Heparin. Vitamin therapy was administered in 42 

(58.3%) patients. For antibiotic treatment, 48.6% of 

patients were put on azithromycin while 30 (41.7%) 

were put on an antibiotic other than azithromycin 

(protected amoxicillin - ciprofloxacin - C3G). Plaquenil 

was prescribed in 9 (12.5%) patients. Only one patient 

received anti-interleukin6 biotherapy (Tocilizumab). 

Twelve of our patients (16.7%), required non-invasive 

ventilation during their hospitalization. Emergency 

intubation in the department was necessary in only one 

patient. 

 

DISCUSSION 
Diabetes is one of the most frequently reported 

comorbidities in patients with COVID-19 and this has 

been demonstrated in several studies such as the study by 

Bhatraju et al., [1] and Seiglie et al., [2]. In our study the 

prevalence of the association of COVID-19 and diabetes 

was 37.5%. For the majority of studies: Guo et al., [3] in 

China, Goyal et al., [4] in America, Coronado in France 

[5], the male sex is the most affected by SARS-CoV-2, 

which is consistent with our study where we note a male 

predominance. 45 men or 62.5%, against 27 women or 

37.5% with a sex ratio of 1,7. The median age of the 

patients was 67.5, which is close to the results of the 

different studies conducted by Cariou et al., [5], Wargny 

et al., [6], and Seiglie et al., [7]. Obesity was present in 

15.3% of cases in our series, which is similar to the data 

of the study conducted by Escobedo [7] with a 

percentage of 16% of obese patients. 

Clinically, our study is in agreement with the 

studies carried out by Zhang [8] and Bertrand Cariou, 

which revealed that the circumstances of discovery were 

dominated by fever and dyspnea. Digestive signs were 

less frequent in our series than in other studies. 

 

Hematological abnormalities were dominated 

by lymphopenia in the different studies [9-11]. 

Regarding the inflammatory balance: in our study CRP 

was increased in 97% of our patients. This is consistent 

with the study of Zhang and the study of Wu [12], who 

reported an increase in CRP in 91.9% and 85.6% of cases 

respectively. In the study by Guo et al., 26.5% of patients 

had hepatic cytolysis. A similar result was reported in the 

study by Wu. These data are in agreement with the 

results of our study where cytolysis was noted in 22.7% 

of cases. According to Wu's series the LDH level was 

increased in 98% of the cases, which is close to the 

results of our study where an increase of the LDH level 

was found in 100% of the patients tested. Renal 

involvement has been reported in several studies [13, 14] 

and varies from simple proteinuria to acute renal failure. 

In our series, 43% of patients had renal function tests 

above normal values. 

 

On imaging, the results of our study as well as 

those of V. Rangankar et al., [15] showed that extensive, 

severe and critical involvement on the thoracic CT scan 

are the most frequent in diabetic patients with 

COVID-19. This may be explained by the frequency of 

severe forms of Covid19 in diabetic patients. 

 

The use of corticosteroid therapy in diabetic 

patients with COVID-19 varies considerably between 
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studies, ranging from 18.6% to 97.2% in our study. 

These differences can be explained by the balance 

observed between the advantages and disadvantages of 

the use of corticosteroid therapy in this type of patient. 

Concerning anticoagulation, and given that the national 

protocol insists on systematic anti-coagulant treatment, 

with prophylactic dose for all patients hospitalized for 

COVID-19, and with curative dose for patients who have 

a higher risk of having a thrombo-embolic event, 91.7% 

of our patients were under anticoagulant treatment. 

 

For antiviral treatment: antivirals were used in 

35.8% and 68.3% of the patients included in the studies 

of Guan et al., [16] and Zhu et al., [17] successively. 

While they were not used in our study and in the studies 

of Wu et al., and Liu et al., [11]. These differences are 

explained by the lack of a clear consensus for the use of 

antivirals in the treatment of COVID-19 in all patients in 

general and in diabetic patients in particular. The use of 

antibiotics in our study was 48% which is discordant 

with the different studies conducted. This can be 

explained mainly by the use of Azithromycin which is 

still a controversial subject. Our study is the only one 

that used Hydroxychloroquine in the treatment of 

diabetic patients with COVID-19. This is explained by 

the great debate and international disagreement that 

accompanies the use of this molecule, in the treatment of 

patients with COVID-19. 

 

From the analysis of our results and in the light 

of the current literature, we can conclude that the 

prognosis of COVID-19 infection in diabetic patients 

depends mainly on: The advanced age of the patients (> 

60 years) which was a statistically significant risk factor 

associated with unfavorable progression during 

hospitalization. This is in good agreement with the data 

in the literature. For gender, according to the study of 

Wu et al., female gender is a risk factor for mortality; 

this is consistent with our study. However, in many 

studies it is rather the male sex that is associated with the 

unfavorable evolution of the patients. For clinical 

prognosis factors: Vaccination in our study decreased the 

risk of death in patients. This was confirmed in a 

retrospective cohort study from the Russian Federation 

[18]. A similar result was revealed in a study by 

Dispinseri et al., [19]. In the same sense, the Office for 

National Statistics [20] in England reported that the 

age-standardized mortality rate for COVID-19-related 

deaths is 32 times higher for unvaccinated persons than 

for those who received the second dose.  

 

In our study, hypertension was associated with 

a poor prognosis, which is consistent with the study by 

Mandana et al., [21]. 

 

According to comparative studies undertaken in 

the ICU, a percentage of death of more than 50% was 

found in diabetic and hypertensive patients, notably in 

the study by Al Mutair et al., [22], with mortality 

percentages of 75% and 81% respectively, and also in 

the study by Grasseli et al., [23] with 63.8% and 58.5% 

respectively. Some studies like ours have reported a 

more severe disease profile with more severe pneumonia 

in the presence of gastrointestinal manifestations [24, 

25]. The outcome was favorable in 76.4% of our 

patients. The results of our study are in agreement with 

those of the literature. 

 

In our series, the patients who died had a higher 

CRP and hyperferritinemia, which was also 

demonstrated in Guo's study, which revealed an 

increased risk of severe pneumonia in diabetics with 

uncontrolled inflammatory response.  

 

According to the studies of Rush Y et al., [26] 

and Lanza et al., [27], the extent of lesions on the initial 

CT scan was associated with prognosis, with a higher 

number of deaths among patients with > 50% lung 

involvement. This is in agreement with our results. 

 

In our study the use of an antibiotic other than 

azithromycin was significantly associated with the risk 

of death. This is consistent with a multicenter cohort that 

showed that antibiotic use was associated with higher 

mortality, but only in the subgroup of patients who did 

not have criteria for antibiotic prescription [28, 29]. 

 

According to the different studies, the factors 

associated with increased mortality in patients with 

COVID-19 treated with non-invasive ventilation are the 

presence of moderate and severe ARDS, hypoxemia, 

high tidal volumes, the presence of bilateral pneumonia 

as well as progressive worsening of the chest CT 

[30-32]. 

 

CONCLUSION  
SARS COV-2 infection is a complex pathology 

with intertwined infectious and inflammatory 

mechanisms. Diabetes is among the most frequently 

reported comorbidities in patients with COVID-19 and is 

a risk factor for progression to the more severe and 

critical forms of this disease. Diabetic patients need 

special surveillance, hence the need for preventive 

measures, strict control of diabetes and vaccination 

against COVID-19, especially in elderly subjects who 

are more vulnerable, in order to improve the prognosis 

and to limit the risk of hospitalization and death. 

 

Conflict of Interest: None. 
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