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Abstract 

 

 

Diabetesis one of the mostfrequentlyreportedcomorbidities in patients with COVID-19 in non-

criticalforms of the infection. The aim of the studyis to describe the profile of diabetic patients 

hospitalized for COVID-19. This was a retrospective descriptive and analyticalstudyconducted over 19 

monthsfrom March 21, 2020 to October 31, 2021, covering the medical records of patients with COVID-

19 hospitalized at Lomé Commune Regional Hospital, Togo. In thisstudy, 321 diabetic patients 

wereincluded. Data werecollectedfrom patients’;hospitalization records using an establishedsurveyform. 

The medianage of the patients was 59 years. Mortalitywas 27% and 

factorsassociatedwithdeathwereageequal to or greaterthan 60, parenchymalinvolvementequal to or 

greaterthan 50%, and hospitalstay of lessthan 7 days. The association of diabetes and COVID-19 must 

betakenseriously, as itis a deleterious combination for elderly patients with a severeform of the disease. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Introduction  

On December 31, 2019, the World HealthOrganization (WHO) wasinformed by the 

Chineseauthorities of an outbreak of pneumonialinked to SARS-COV-2 [1]. This 

diseasewaslaternamed COVID-19. 

The first case in Togo was reported on March 06, 2020 in a traveler. This was a 42 

yearsoldpatient returningfrom Europe [7]. The first deathwasrecorded on March 27, 2020 [8]. 

The clinicalpresentation of COVID-19 varies fromasymptomatic cases to forms of 

severepneumoniaassociatedwithmultivisceralfailure, particularly in older patients or 

thosewithchroniccomorbiditiessuch as diabetes [9, 10]. 

Published data show thatdiabetesis one of the mostfrequentlyreportedcomorbidities in patients 

with COVID-19 in non-criticalforms of the infection [11]. 

According to Chinese data, the prevalence of diabetes in patients with a criticalform of COVID-

19 reaches 15 to 25%, a result 2 to 4 times higherthan in non-critical patients [11].An 

evenhigherprevalence of diabetes, in excess of 50%, has been reported in the USA in patients 

admitted to intensive care for a criticalform of COVID-19 [11]. 

Weinitiatedthisstudy at the Lomé-commune Hospital in Togo, with the generalaim of describing 

the profile of diabetic patients hospitalized for COVID-19 at the Lomé Commune 

RegionalHospital(CHR-LC). More specifically, the aimwas to describe the epidemiological, 

clinical, therapeutic and evolutionarycharacteristics of COVID-19 in diabetics. 

 

Scope and studymethod 

Scope of study 
Weconductedourstudy at the Lomé Commune Regional Hospital (CHR-LC), whichis the national 

reference center for the care of patients with COVID-19 in Togo.It islocated atKéguéin the 

district of Lomé.CHR-LC is a regionalhospitaldedicatedsolely to the treatment of COVID-

19 in 2020. In order to reduce the risk of nosocomial infection linked to SARS-CoV-2, the 

CHR-LC isorganizedintothreezones:A high-risk zone, reserved for the treatment of 

confirmed cases, whereaccess to personnel isconditionalon the wearing of personal 

protective equipment.And a low-riskzone wherestaff disinfectioniscarried out. 

A zonereserved for administration and staff who are not in direct contact withconfirmed 

cases. 



 

 

Care staff included:3 pulmonologists, 3 intensive care physicians, 3 internists, 2 

infectiousdiseasesspecialists, 1 nephrologist, 1 cardiologist, 4 generalpractitioners, 1 

pharmacist, 1 radiologist, one biologist, 5 senior laboratorytechnicians, 4 senior radiology 

and medicalimagingtechnicians, 6 senior anesthesia and intensive care technicians, 1 

medical assistant, 5 state-qualified nurses. 

 

Studymethod 

This was a retrospective descriptive and analyticalstudyconducted over 19 monthsfrom 

March 21, 2020 to October 31, 2021, covering the medical records of patients with 

COVID-19 hospitalized at CHR-LC. 

The target population wasdiabetic patients infectedwith COVID-19. The study population 

wasdiabetic patientsinfectedwith COVID-19 and hospitalized at CHR-LC. 

Diabetic patients (known or newlydiagnosed, fastingvenousblood glucose ≥ 1.26 g/l) 

hospitalized at CHR-LC for COVID-19 (diagnosisconfirmed by a positive PCR test for 

Sars-Cov-2) wereincluded. 

Anydiabetic patient infectedwith COVID-19 whose file wasunusablewas not included. 

Data werecollectedfrom patients' hospitalization records using an establishedsurveyform. 

The parametersstudiedwere : socio-demographiccharacteristics, history and comorbidities, 

antidiabetictreatmentprior to admission, vaccination status, clinical and paraclinicalsigns 

(hemoglobinlevel, white bloodcell count, platelets, lymphocytes, urea, creatininemia, 

blood glucose, glycatedhemoglobin, total cholesterol, triglycerides, HDL-c, LDL-c, 

transaminases, sedimentation rate, CRP, HBsAg, Acanti-HCV, RSV, D-dimer, standard 

chest X-rays, chest CT. 

Evolutionary aspects included the occurrence of thrombo-embolic complications, 

pulmonarysuperinfections, ARDS, diabeticketoacidosisdecompensationand 

hyperosmolarhyperglycemia and stroke, and finally the outcome of the hospitalstay, i.e. 

recovery or death. 

 

Operationaldefinitions 

- Diabeteswasdefined as fastingcapillaryblood glucose ≥ 1.26 g/l. 

- Hypoglycemiawasdefined as blood glucose below 0.7 g/l 



 

 

- Normoglycemiawasdefined as a blood glucose levelbetween 0.7 g/l and 1.10 g/l. 

- Wedefinedcontrolleddiabetes as a glycatedhemoglobinlevelequal to or lessthan 7%, and 
uncontrolleddiabetes as a glycatedhemoglobinlevelgreaterthan 7%. 

- Hypertension was defined according to WHO criteria by a BP greater than 140/90 mmHg 
and classified as WHO grade I, II, and III. 

  

RESULTS 
Characteristics of the study population 
Duringourstudyperiod, weincluded 321 diabetic patients out of 2011 patients admitted to 
hospital, i.e.aprevalence of diabetes of 15.96%. 
During the sameperiod, the CHR-LC recorded 320 deaths (with or withoutcomorbidity), 
giving an overalllethality of 15.91%. 
Of the 321 diabeticshospitalized, werecorded 86 deaths, representing a lethality rate of 
26.79% in the diabetic population. 
 
Male sexwas the mostrepresented in ourseries, with 166 patients out of 321, i.e. 51.7%. 
The M/F sex ratio was 1.07. 
Subjects in oursampleranged in agefrom 20 to 95 yearswith a medianage of 59 years (IQR: 
50-67).The predominantage group was 60 and over witha proportion of 49.8%, followed 
by 50 to 60 yearoldswith 26.8%.The twoage groups combinedaccounted for 76.6%. 
Ninety-one point three percent (91.3%) of patients lived in urban areas, particularly in 
Lomé and itssurrounding areas. 
 
 
Clinical data 

 
History and co-morbidities 
The three main comorbiditieswere hypertension in 63.2% of cases, overweight or 
obesityin 16.8%, and a history of stroke in 4.7% (Table I). 
 
 

Table I: Distribution of patients according to comorbidities 
 
Number                            Percentage 
 

 

High blood pressure 203  63.2  
Overweight or Obesity 54  16.8  
STROKE 15  4.7  
Chronickidneydisease 9  2.8  
Asthma 6  1.9  
Neoplasia 4  1.2  
HIV infection* 3  0.9  
Tuberculosis 2  0.6  
Smoking 2  0.6  



 

 

 

Vaccination status 

Fifteen patients in ourserieshadalreadyreceived the anti-COVID-19 vaccine.  

Theirdistribution according to the type of vaccine receivedwas as follows: 

AstraZeneca® : 09 patients received one dose and 04 patients receivedtwo doses 

Pfizer/biotech®: 01 patient receiveda dose 

Johnson and Johnson® : 01 patient receiveda dose. 

 

Patterns and duration of symptoms 

The duration of symptomsprior to admission rangedfrom 1 to 30 days, with a median 

duration of 7 days (IQR: 4-8).  Forty-nine point one percent (49.1%) hada 

durationoflessthan a weekprior to admission. 

The median body mass index (BMI) in ourserieswas 28 kg/m2 (IQR: 26.00 36.00). The 

minimum BMI is 18 kg/m2 and the maximum 60 kg/m2. BMI wasgreaterthan 25 kg/m2 in 

79% of patients. 

The medianperipheralarterialoxygen saturation (SaO2) in ourstudywas 95% (IQR: 89–

97).Minimum SaO2 was 40% and maximum 99%. 

Twohundred and nineteen patients, i.e. 68.2%, had good room airsaturation (SaO2 ≥ 95%) 

and 102 patients, i.e. 31.8%, were on oxygenat admission (SaO2 < 95%). 

 

 

Blood pressure 

One hundred and fifty-one patients (47%) had normal BP on admission (Figure 1). 



 

 

Figure 1: Distribution of patients according to the WHO classification of HBP 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

The clinicalsignspresented by patients on admission are recorded in Table II: 
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Table II:Signs in diabetic patients with COVID-19 

 Number Percentage  

Dyspnea 183  57  

Cough 151  47  

Asthenia 142  44.2  

Fever 127  39.6  

Headache 69  21.5  

Myalgia 52  16.2  

Alteredconsciousness 34  10.6  

Ageusia 17  5.53  

Anosmie   14  4.4  

Vomiting 13  4 

Abdominal pain 9  2.8  

Nausea 6  1.9  

Stroke 6  1.9  

Diarrhea 4 1.2  

Sore throat 2  0.6) 

Skin rash 1  0.3  

 

Dyspneawas the main symptom (57% of cases), followed by cough (47% of cases). 

 

Biological data 

Fastingvenousblood glucose 

The medianblood glucose level in ourstudywas 2.08 g/l (IQR: 1.42 - 2.87), with a 

minimum of 0.2 g/l and a maximum of 6.1 g/l.Calculationswerecarried out on 268 files in 

whichbloodglucose levelsweremeasuredon admission, i.e. 



 

 

83.5%.Normoglycemiawasnoted on admission in 19.03%, hyperglycemiain 80.22% and 

hypoglycemiain 0.75%. 
 

Glycatedhemoglobin 

One hundred and twenty-three patients, or 38.32%, 

hadtheirglycatedhemoglobinmeasured.The meanwas 8.9%, with a standard deviation of 

2.42.Minimum glycatedhemoglobinwas 4.7%, maximum 15.2%. Of the 123 patients, 29 

(23.6%) hadcontrolleddiabetes. 

Table II shows the medians of the biochemicalparameters and Table III the 

biochemicaldisturbancesobserved in patients hospitalized for COVID-19 in ourstudy. 

 

Table III:Median values of the biochemicalparametersstudied 

 Number Median [IQR] 

Uremia (g/l) 267 0.31[0.21-0.47] 

Creatininemia (mg/l) 261 11 [09-14.90] 

AST(IU) 262 50[38-80] 

ALT(IU) 262 38[27-53] 
IQR: interquartile range; g: gram; mg: milligram; l : liter 

IU: international unit. 

AST : Aspartate transaminase (AST);Alanine Transaminase (ALT) 

 

Biochemicaldisturbanceswerefound in some cases such as the 

renalcheckupwherehyperazotemia and hypercreatininemiawerenotedrespectivelyin 26.6% 

and 25.3% of cases.With regard to liverfunction tests, 38.2% and 19.8% of cases 

respectivelyshowed an increase in AST and ALT levelsgreaterthan 1.5 times the 

upperlimit of normal. 

 

Table IV:Disturbances of biochemicalparameters 

 Number Percentage  

Uremia ≥ 0.45g/l   (N=267) 71 26.6 

Creatinemia ≥ 14g/l   (N=261) 66 25.3 

AST ≥ 1.5N                (N=262) 100 38.2 



 

 

ALT ≥ 1.5N                (N =262) 52 19.8 

 

Morphological data 

Ninety-eight (98) files in oursamplehad a thoracic CT angiography, i.e. 30.5%.The 

medianextent of parenchymalinvolvementwas 60.0% [IQR: 40-70] with a maximum 

involvement of 90% and a minimum of 5%.Severeparenchymalinvolvementwasfoundin 

51% and criticalin 20.4% (Table V). 

Table V:Characteristics of chest X-rayinvolvement on frontal 

 Number Percentage  

Normal image 37 22.4 

Unilaterallesions 33 20.0 

Bilaterallesions 95 57.6 

 

Alveolar syndrome was the mostcommonradiographiclesion (51.6%), followed by 

interstitial syndrome (42.2%) (Table VI). 

 

Table VI: Distribution of types of lesions on frontal chest X-ray 

 Number Percentage  

Alveolar syndrome 66 51.6 

Interstitial syndrome 54 42.2 

Alveolo-interstitial syndrome 4 3.1 

Infiltrate/atelectasis 3 2.3 

Miliaria 1 0.8 

 

Thoracic CT angiography 

Ninety-eight (98) files in oursamplehad a thoracic CT angiography, i.e. 30.5%. 

The medianextent of parenchymalinvolvementwas 60.0% [IQR: 40-70], with a maximum 

of 90% involvement and a minimum of 5%. 

Severeparenchymalinvolvementwasfoundin 51% and criticalin 20.4% (Table VII). 

Table VII:Severity of parenchymalinvolvement 

 Number Percentage 



 

 

Minimal 02 2.04 

Moderate 10 10.20 

Extent 16 16.33 

Severe 50 51 

Critical 20 20.41 

 

Complications identifiedduringhospitalization 

Of the 321 cases in ourseries, 81 patients or 25.23% presentedwith acute 

respiratorydistress syndrome, a ketoacidotic complication wasfoundin 10 patients (3.1%), 

a stroke in ten patients (3.1%) including9 Ischemic stroke (ICH) and 1hemorrhagic stroke 

(HC). 

Of the 98 thoracicCT angiographyperformed, 19 cases of pulmonaryembolism (19.40%) 

and 7 cases of pulmonarysuperinfection (7.14%) werenoted (Table VIII).There was no 

correlationbetween the extent of lunginjury and venousblood glucose at admission. 

Table VIII: Distribution of patients according to types of complications 

 Number Percentage/number 

ARDS* 81 25.23 (n = 321) 

Pulmonaryembolism 19 19.40 (n = 98) 

Diabeticketoacidosis 10 3.12 (n = 321) 

Stroke * 10 3.12 (n = 321) 

Pulmonarysuperinfection 7 7.14 (n = 98) 

*ARDS: acute respiratorydistress syndrome 

*Stroke:cerebrovascular accident 

 

Therapeutic and evolutionary data 

All patients systematicallyreceived hydroxychloroquine combinedwith a macrolide 

(Azithromycin). Othertreatmentsincludedantibiotics, anticoagulants and corticosteroids. 

Respiratory assistance wasrequiredin 197 patients (61.4%), 3.4% of 

whomhadundergoneorotracheal intubation. 

One hundred and eighty-one patients (56.4%) werehospitalized in the ward and 140 

patients (43.6%) in intensive care. 



 

 

The averagehospitalstaywas 11.53 ± 7.5 days. 

Hospitalization< 7 dayswasnotedin 65 patients, i.e. 20.25% of cases, and ≥ 7 daysin 256 

patients, i.e. 79.75% of cases. 

 

Factorsassociatedwithdeath in diabeticswith COVID-19 

Deathwassignificantlyassociatedwithage ≥ 60 years (p<0.001), parenchymalinvolvement ≥ 

50% (p=0.001) and length of hospitalstay (p<0.001) as shown in Table IX. 

 

Table IX:Study of the association betweenhospitalizationoutcome and variables of interest 

 
Hospitalizationoutcome 

p-value 
Death Healing 

Hyperglycemia on admission    

Yes 64 (83.1 %) 151 (79.9 %) 0.337 

No 13 (16.9 %) 38 (20.1 %)  

Computedtomography(CT) ≥  

50% 

   

Yes 27 (96.4 %) 41 (60.3 %) 0.001 

No 1 (3.6 %) 27 (39.7 %)  

Length of hospitalstay    

< 7 days 56 (65.1 %) 9 (3.9 %) < 0.001 

≥ 7 days 30 (34.9 %) 224 (96.1 %)  

Controlleddiabetes    

Oui (HbA1c ≤7 %)    8 (36.4 %) 20 (20.0 %) 0.88 

Non (HbA1c >7 %)    14 (63.6 %) 80 (80.0 %)  

Age ≥ 60 ans    

Oui                    56 (65.1 %) 100 (43.3 %) < 0.001 

Non                    30 (34.9 %) 131 (56.7 %)  

CT:Computedtomography 

 

The risk of deathwasmultiplied by 2 if age ≥ 60 years. Moreover, fatal outcomewas 46 

times more likely to occurwithin 07 days of hospitalization (OR: 46.1; CI: 20.7- 102.5); 



 

 

p<0.001).Finally, diabetic patients whoseparenchymalinvolvementwasevaluated at 50% or 

more were 13 times more likely to die (OR: 13.8; CI: 1.8-108.9; p =0.013). 

 

Table X:Factorsassociatedwithdeath of diabeticswith COVID-19 according to the 

binarylogisticregression model. 

 

DEATH (+) 

Adjusted OR (95% CI) 

Age ≥ 60 years 
 

No 1 

Yes 2.4 (1.5 – 4.1) 

 
p< 0.01 

Hospital stay< 7 days 
 

No 1 

Yes 46.4 (20.7 - 102.5) 

 
p< 0.001 

Computedtomography(CT)≥ 50 % 
 

No 1 

Yes 13.82 (1.8 – 108.9) 

 
p = 0.013 

OR : Odds Ratio ; CI: Confidence Interval; CT: computedtomography 

 
 
DISCUSSION 
 
Clinical data 
 
History and comorbidities 
Wehighlighted in ourseries, 63.2% of hypertensive patients, 16.8% wereoverweight or 
obese.Theseresults are similar to those of Mané et al, whofound in theirseries 39.40% 
hypertension and 8.85% obesity [120]. 



 

 

Just as hypertension emerged in our study as the major comorbidity associated with 
diabetic patients with COVID-19, data from the literature have also reported it [108, 109, 
117, 121]. 
 
 
Patterns and clinicalsigns 
The median body mass index in ourserieswas 28kg/m2 (IQR: 26.00-36.00), with 21% of 
patients having a BMI < 25 kg/m2, 32% between 25.0 and 29.9 kg/m2 (overweight), and 
47.0% having a BMI ≥ 30 kg/m2.Theseresults are verysimilar to thosereported by 
Bertrand Cariou et al [117], i.e. amedian BMI of 28.4 kg/m2, with 24.8% of patients 
having a BMI < 25 kg/m2, 36.2%(overweight), and 39.0% obese. 
The median time fromonset of COVID-19 symptoms to hospitalization in ourstudywas 7 
days.This resultis close to that of Bertrand Cariou et al [117], whoreported a mediandelay 
of 5 days. 
The threemostcommonsigns in ourstudyweredyspnea (57%), cough (47%) and asthenia 
(44.2%). This triadisalsonoted by Mané et al in Dakar withasthenia (90.14%), dyspnea 
(78.81%) and cough (52.21%) [120]. 
Compared to the literature, feverwaslessfrequent in ourstudy.Indeed, in the studies by 
Zhou et al., Wu et al. and Guan et al. feverwas more common, in 94%, 93.5% and 88.7% 
respectively [16]. In ourstudy, feverwasfoundin 39.6% of cases, 
thislowrepresentationwasfound in the study of Mané et al in Dakar whichfoundfeverin 
43% of cases [120]. 
This lowrepresentation of fever in ourstudycouldbeexplained by the alteration of the 
immune system in diabeticsespeciallywhenthey are not controlled as was the case for the 
patients found in ourstudy (median HbA1c of 8.9%). 
 
 
Biological and morphological data 
 
Venousblood glucose 
Medianvenousglycemia in ourstudywas 2.08 g/l (IQR: 1.42 - 2.87). 
Twohundred and fifteen patients (80.22%) hadhyperglycemia on admission. 
This hyperglycemiawasalsonoted by Mané et al in Senegalwith a median of 2.02 g/l, as in 
China, Wu et al. and Chen et al for 45% and 52% respectively in theirseries [9, 72]. 
In the CORONADO study, blood glucose levels on admission werelower, with a median 
of 1.72 g/l. 
The hyperglycemiafound on admission can beexplainedinitially by the hypersecretion of 
endogenousglucocorticoidssecondary to the stress induced by the infection.On the other 
hand, the pancreas and otherorgansinvolved in controllingbloodglucose are rich in 
angiotensin-converting enzyme 2 inhibitors, a proteinthatconstitutes a gateway for SARS-
CoV2.The virus isthen able to hinderinsulinsecretion and even destroy β-pancreaticcells 
by invading the entire tissue [122]. 
 
 
Imaging 
The medianextent of parenchymalinvolvementwas 60.0% [IQR: 40-70], with a maximum 
of 90% and a minimum of 5%. 



 

 

28.57% (28 cases) of patients hadparenchymalinvolvement< 50% and 71.42% (70 cases) 
of patients hadparenchymalinvolvement ≥ 50%. 
Mané et al foundparenchymalinvolvement< 50% in 76.35% (155 patients) and 
parenchymalinvolvement ≥ 50% in 23.65% (48 patients) of 203 
diabeticswhounderwentchest CT [120]. 
 
 
Evolution, complications and severityindicators 
 
The complications found in ourstudyweremainlyrepresented by ARDS in 25.23% of cases, 
followed by pulmonaryembolismin 19 patients and thenketoacidotic complications in 10 
patients.These complications are probably the cause of the high mortality rate. 
The mortality rate of diabetics in ourstudywas 26.79%, a ratehigherthanthatreported by 
Mané et al., i.e. 14.36% deaths [120]. 
Nevertheless, ourresults are broadly in line withthosereported in the literature, 
wheremortality ranges from 5.4% to 35% [123, 124]. 
 
The high frequency of these complications and deaths can beexplained by the factthat the 
majority of our patients hadassociatedsignificantriskfactors, namely: 49.8% wereaged ≥ 60 
years, 63.2% hadassociated hypertension, 16.8% wereoverweight or obese and 80% 
haduncontrolledglycemic. 
Deathwassignificantlyassociatedwithage ≥ 60 years, parenchymalinvolvement ≥ 50%, and 
length of hospitalstay. 
This resultissimilar to thosereported by Mané et al. inSenegal [120]. 
Our studyfound no association betweenhospitalizationoutcome and admission 
hyperglycemia, norwith patients' diabetic control. 
Theseresults are in line with the CORONADO study, in which HbA1c measurementdid 
not appear to have a significant impact on the severity of COVID-19 in 
hospitalizeddiabetics, and therewas no association betweenhyperglycemia on admission 
and the risk of an adverse outcomeleading to deathaftermultivariateanalysis [127]. 
However, Mirani et al. in Italy reported an association between hyperglycemia measured 

on admission and COVID-19 prognosis (adjusted OR: 1.22; CI: 1.04–1.44) [128]. 

 

CONCLUSION 

The presentstudyallowed us to describe the profile of diabetic patients infected by SARS-
CoV-2 in ourcontext. 
This was a retrospective, descriptive and analyticalstudy of the medical records of diabetic 
patients hospitalized in the national reference center for the care of COVID-19, the Lomé 
Commune Regional Hospital. 
The medianage of our patients was 59 years. Mortalitywas 27%. 
Factorsassociatedwithdeathwereageequal to or greaterthan 60, 
parenchymalinvolvementequal to or greaterthan 50%, and hospitalstay of lessthan 7 days. 
The main comorbiditiesassociatedwithdiabetes in ourstudywere high blood pressure and 
obesity. 



 

 

The association of diabetes and COVID-19 must betakenseriously, as itis a deleterious 

combination for elderly patients with a severeform of the disease. 
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