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Abstract

Background: Comorbidities, such as Type 2 diabetes Mellitus, have been identified as high-risk factors for developing
moderate or severe COVID-19. In this study, we aimed to explore the epidemiological aspect of COVID-19 in Type 2 diabetes
patients in Gabon, Central Africa.

Method: This was a retrospective and descriptive study conducted over a period of 12 months, from September 1, 2020 to
December 31, 2021, at the Military Armed Forces Training Hospital Omar BONGO ONDIMBA. The aim of the study was to
determine the prevalence and severity of COVID-19 in patients with Type 2 diabetes.

Results: A total of 65 patients were hospitalized in the internal medicine COVID unit and were included in the study. The
majority of patients (53.1%) were aged 60 years and older, with a median age of 60 years and a range between 33 and 87 years.
The male gender was predominant, accounting for 56.9% of cases. Moderate forms of COVID-19 were observed in 72.3% of
patients, with dyspnea being the most common clinical sign (42.6%). Severe forms were observed in 27.7% of patients, and
respiratory distress was the dominant clinical sign (50%). A chest CT scan revealed lung damage of more than 50% in these
patients. Ketoacidosis, an acute complication of Type 2 diabetes, was observed in 18.5% of patients.

Conclusion: This study highlights the significant impact of Type 2 diabetes on the outcome of COVID-19 infections,
increasing the risk of severe forms and resulting in worse vital prognoses for patients. Early detection of diabetes in suspected
\COVID-19 cases is crucial to mitigate this risk. )
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Introduction

The Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) is the virus responsible for the coronavirus disease
2019 (COVID-19) outbreak, which first emerged in Wuhan,
China in December 2019 and rapidly spread globally. In Africa,
the first confirmed case of COVID-19 was reported in February
2020 in Egypt [1]. Gabon was one of the early countries in
Central Africa to be affected by COVID-19, after Cameroon and
the Democratic Republic of Congo, with its first confirmed case
reported on March 13, 2020. One of the prevalent comorbidities
in Gabon is Type 2 diabetes, which has been identified as a risk
factor for poor prognosis in patients with moderate and severe
forms of COVID-19 [2-4]. The aim of the study was to examine
the epidemiology of moderate and severe forms of COVID-19 in
patients with Type 2 diabetes who were hospitalized in the internal
medicine COVID unit at the Military Armed Forces Training
Hospital Omar BONGO ONDIMBA (HIA OBO).

Methods

A retrospective and descriptive study was conducted on
adult patients (over 18 years old) who were hospitalized for
moderate and severe forms of COVID-19 and had a diagnosis of
Type 2 diabetes. The study period was 15 months, from September
1, 2020 to December 31, 2021, and all patient records from the
Internal Medicine department of the HIA-OBO that met the
inclusion criteria were analysed. The definition of moderate and
severe forms of COVID-19 was based on the criteria established
by the World Health Organization (WHOQO) [5]. Confirmatory
diagnosis of COVID-19 was primarily made through the Reverse
Transcriptase-Polymerase Chain Reaction (RT-PCR) test for
SARS-CoV-2, conducted on nasopharyngeal swabs to detect the
viral genome. Type 2 diabetes mellitus was defined as a fasting
blood glucose level greater than 1.26 g/L (7mmol/L) or a blood
glucose level at any time of the day greater than 2 g/L (11mmol/L),
and this diagnosis was confirmed through repeated testing [6]. In
order to accurately diagnose pulmonary abnormalities linked to
COVID-19 pneumonia, chest computed tomography (CT) scans
without iodinated contrast medium were performed on all patients
using a 64-slice Philips Brilliance CT scanner (Philips, Amsterdam,
The Netherlands). The scans were sourced from the COVID-Unit
HIA Omar BONGO ONDIMBA (HIA OBO), offering valuable
information about the disease’s evolution.

Data Analysis

The data was analysed using Microsoft Excel 2010 and IBM SPSS
Statistics 22 software.

Ethical Considerations

During the ongoing COVID-19 pandemic, all inpatients
were fully informed and voluntarily participated in this study after
giving their informed consent. To protect patient confidentiality,
all data was kept anonymous.

Results
Socio-demographic Characteristics

This study analysed the medical records of 65 out of 80
hospitalized patients who were diagnosed with moderate to severe
COVID-19 and had type 2 diabetes. The largest group of patients
(50.8%) was aged 60 years or older, followed by those between
41-59 years (40%). The youngest group, 19-40 years, consisted of
only 6 patients (9.2%). The median age was 60 years with a range
of 33 to 87 years. The majority of patients were male (56.9%)
while 43.1% were female.

Type 2 Diabetes Mellitus

In the 65 analysed patient records, we observed that patients
with a diagnosis of type 2 diabetes mellitus for at least 5 years made
up 24.61% (n=16) of the sample. Those diagnosed between 6 and
9 years accounted for 30.76% (n=20), while those with a diagnosis
of over 10 years made up 35.38% (n=23). The remaining 9.23%
(n=6) of patients were diagnosed with type 2 diabetes during their
hospitalization for COVID-19.

Clinical and paraclinical manifestations of COVID-19
forms

Moderate forms of COVID-19

Out of 65 inpatients with type 2 diabetes, 72.3% (47/65)
were diagnosed with moderate forms of COVID-19. The most
commonly observed clinical symptom was dyspnea, present
in 42.6% of cases, followed by a decline in overall condition in
38.3% of cases, oxygen saturation levels below 92% in 14.9% of
cases, and a fever above 38°C in 4.3% of cases. C-reactive protein
(CRP) was used as an indicator of inflammation and was elevated
in 57.4% of cases. Morphological abnormalities on chest computer
tomographic (CT) scan without injection of contrast medium
were evaluated at 10-50% of lung lesions in 89.4% of moderate
COVID-19 forms. The primary form of pulmonary lesion observed
was ground-glass alveolar opacities.

Severe forms of COVID-19

18 patients with type 2 diabetes (27.7% of the sample)
were diagnosed with severe forms of COVID-19. Respiratory
distress was the most prominent symptom, observed in 50% of
cases, followed by shock in 27.8%, heart rate exceeding 30 beats
per minute in 11.1%, and altered consciousness as indicated by
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a Glasgow score below 12 out of 15 in 11.1%. Chest CT scans
performed without iodinated contrast medium showed that
77.8% of patients with severe COVID-19 had significant lung
involvement, characterized by ground-glass opacities and bilateral
sub pleural consolidation, predominantly located in the lung bases.
This is depicted in Figures 1A, 1B, 2A, and 2B.

Other manifestations regardless of the form of COVID-19

In addition to the main symptoms of COVID-19, we
observed other clinical and laboratory manifestations. Fever was
present in the majority of cases (56.9%), while tachycardia was
seen in 21.1% of patients. Anaemia was noted in 18.5% (n=12)
of patients, hyperleukocytosis in 26.2% (n=17), lymphopenia in
7.7% (n=5), and thrombocytopenia in 13.8% (n=9). Abnormalities
in ionic levels were detected in 55.4% (n=36) of patients. In both
clinical forms of COVID-19, chest CT-scan mainly highlighted the
aspect of sub-pleural condensation in 80% (n=52).

Biological indicators and acute complications of type 2
Diabetes Mellitus and COVID-19

Out of 65 analysed patients, 26 (40%) presented with
hyperglycaemia, with glucose levels ranging from 1.26 to 2
g/L. HbAlc levels greater than 8% were seen in 20 (30.8%) of
the COVID-19 patients, regardless of the form of the illness.
Additionally, elevated ketonuria was observed in 19 (29.2%) cases
of COVID-19 associated with type 2 diabetes, as revealed by urine
dipstick tests. Of the 65 patients, 17 (26.2%) experienced acute
complications related to type 2 diabetes. Ketoacidosis was the
most common complication, affecting 18.5% of patients, followed
by hyperosmolar syndrome in 6.2% and hyperglycaemia in 1.5%
of cases.

Hospitalization Duration in COVID-19 Patients

The duration of hospitalization varied among patients, as
shown in the following breakdown: 46.1% (30 patients) had a
hospital stay of 1 to 7 days, 35.4% (23 patients) had a hospital
stay of 8 to 14 days, 15.4% (10 patients) had a hospital stay of 15
to 29 days, and just 3.1% (2 patients) had a hospital stay of more
than 30 days.

Discussion
Socio-demographic aspects

In our study, 50.8% of the COVID-19 patients were elderly
(=60 years). The median age observed was 60 years, with the age
range extending from 33 to 87 years? This pattern of an older
population being disproportionately affected by COVID-19 has
been reported in other countries as well. Waecher. C et al in France
observed a similar trend, with the majority of COVID-19 patients
being elderly and a median age of 84 years. A similar pattern has
also been reported in Guinea [7]. Donamou J. et al in Guinea

found that the mean age of COVID-19 patients was 59 + 14 years,
which is similar to the median age observed in our study [8]. The
predominance of the elderly among COVID-19 patients can be
attributed to the decline in immune defenses associated with aging.
Additionally, as noted by various authors, age has been identified
as a risk factor for developing moderate to severe forms of
COVID-19. In our study, the male gender was predominant among
56.9% of COVID-19 patients. This result aligns with the findings
of Donamou J. et al, who reported a male predominance among
79% of COVID-19 patients in their study. Similarly, Waechter C.
et al also found a male predominance among COVID-19 patients
[7]. Based on our results, it appears that both advanced age and
male gender may have a significant impact on the prognosis of
moderate to severe forms of COVID-19 in patients with type 2
diabetes [9-11].

Clinical and paraclinical features of COVID-19 forms

Moderate forms of COVID-19

In moderate forms of COVID-19, dyspnea was the most
commonly reported clinical sign, accounting for 42.6% of cases.
This result was in line with the findings of Zerah L. et al, who
reported a similar rate of 45%, while Waechter C. et al reported
a lower rate of 25.5% [7,12]. In our study, 57.4% of patients with
moderate forms of COVID-19 associated with type 2 diabetes
had elevated CRP levels above 50 mg/l [13]. These results
suggest that early damage to the lung parenchyma by SARS-
CoV-2 and decreased oxygen delivery may be contributing
factors. Additionally, the elevated CRP levels may reflect hyper-
inflammation resulting from an uncontrolled immune response
during moderate forms of COVID-19. Chest CT scans revealed
that 89.4% of patients with moderate forms of COVID-19 had
lung damage ranging from 10 to 50%. Ground glass opacities
were the most commonly observed type of lesion. These findings
were consistent with those reported by Islam N. et al, who found
a similar prevalence of 87.9% [14]. Our findings revealed that
moderate forms of COVID-19 associated with type 2 diabetes
were characterized by an increased occurrence of parenchymal
lesions in the form of ground-glass opacities. These lesions are
likely caused by the direct damage inflicted by SARS-CoV-2, a
virus that targets the lungs, on the pulmonary alveoli during the
early stages of the disease [15].

Severe forms of COVID-19

In severe forms of COVID-19, our study found that acute
respiratory distress was the most common clinical manifestation,
affecting 50% of patients. This result is significantly higher
compared to the study by Waechter C. et al, who reported only
20% of patients with severe forms of COVID-19, of which 5%
were critical [7]. Respiratory distress syndrome is a common
complication in severe forms of COVID-19. Our study results
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could be attributed to the destruction of lung parenchyma by
SARS-CoV-2, as well as the uncontrolled hyper-inflammation
and secondary hypercoagulability, which may lead to organ
failure and result in respiratory distress syndrome [15,16]. Our
research discovered that among patients with severe COVID-19
who also had type 2 diabetes, 77.8% exhibited lung involvement
of over 50% as seen on chest scans without iodinated contrast
product. The chest CT scans revealed widespread bilateral ground
glass opacities, primarily in the posterior lung regions. This
morphological analysis was crucial in diagnosing COVID-19
pneumonia in our population. The prevalence of ground glass
opacities is believed to be caused by the “cytokine storm,” a
harmful mechanism causing accelerated damage to lung tissue
[17,18]. It is important to note that not all patients with COVID-19
will experience severe disease, and the progression of the disease
can vary greatly between individuals. Nevertheless, Figures 1 and
2 are valuable sources of information for healthcare professionals
and researchers studying the disease in our region.

Other clinical and paraclinical manifestations of
COVID-19

Our study, which included 65 patients with both forms of
COVID-19 and diabetes, found that fever (56.9%) and tachycardia
(23.1%) were common symptoms. These findings are consistent
with a study by Waechter C. et al, where fatigue was the most
common symptom reported in 63% of cases and fever in 55%.” In
addition to these symptoms, blood count abnormalities were also
noted, affecting all three lineages. Hyperleukocytosis in 26.2% of
patients, followed by anemia (18.5%), thrombocytopenia (13.8%)
and lymphopenia (7.7%). These results differ from the findings
of Waechter C. et al, who primarily reported leukopenia and
lymphopenia. Our findings suggest a possible association between
the elevated inflammation commonly observed in patients with
type 2 diabetes and their susceptibility to COVID-19, possibly
due to a compromised immune system response. This connection
may be influenced by several factors, such as both short-term
and long-term high blood glucose levels and the severity of
COVID-19 symptoms, which can range from mild to severe
[9,19-21]. However, further research is necessary in our region
to fully understand the relationship between type 2 diabetes and
COVID-19 and how to better manage and mitigate the associated
health risks. Chest CT scans in both forms of COVID-19 revealed
a common characteristic of sub-pleural consolidation in 80% of
cases. This finding corresponds with the results reported by Zerah
L. et al, who observed this phenomenon in 79% of cases [12].

Figure 1: Distribution of lesions based on the degree of lung
involvement in chest CT scans without iodinated contrast medium.
Figure 1(A): Mild form of COVID-19, characterized by 35% lung
damage (yellow arrows), displayed in an axial view with a lung
window. Figure 1(B): Axial view of chest CT scan showing a
severe form of COVID-19 with 50-60% of lung damage (black
arrows). Images sourced from the COVID-HIA OBO Unit.

Figure 2: Chest CT scans in sagittal view of a severe form of
COVID-19. Figure 2(A): illustrates 60-70% involvement of the
lung tissue (blue arrows). Figure 2(B): displays a more advanced
stage of the disease with over 80% of the lung parenchyma affected
(black arrows). Images sourced from the COVID-Unit HIA OBO.

Biological indicators of Type 2 Diabetes Mellitus and
COVID-19

Hyperglycaemia was the most frequently observed biological
sign in COVID-19 patients, regardless of the clinical form of the
disease, seen in 40% of cases. 30.8% of COVID-19 patients had
HbA 1c levels higher than 8%. This finding can be explained by the
correlation between the severity of COVID-19 and the levels of
inflammatory markers in patients with type 2 diabetes [19,22-25].
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Acute complications of type 2 diabetes mellitus

Our study revealed that 18.5% of patients experienced an
acute complication, with ketoacidosis being the most prevalent.
This result is consistent with the findings of Djén¢ba M. et al, who
reported a 19.2% occurrence of ketoacidosis in diabetes patients
in Mali. In sub-Saharan Africa, ketoacidosis remains a significant
challenge in the management of type 2 diabetes mellitus, and
is often the result of late diagnosis and the exacerbating effects
of infections such as COVID-19. To mitigate these risks, early
detection of diabetes and provision of comprehensive care
and support is crucial in preventing the onset of such acute
complications [26,27].

Conclusion

This study highlighted the elevated risk faced by older adults
and males in developing moderate to severe forms of COVID-19.
The use of chest CT scans was deemed essential for accurate
detection and assessment of lung lesions related to the disease.
Furthermore, our findings indicated that diabetic ketoacidosis was
the most frequently occurring acute complication among patients
with type 2 diabetes, regardless of the manifestation of their
COVID-19 infection.
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