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Abstract
Aim: Diabetes is a metabolic disease most often associated with complications when uncontrolled. The present 

study aimed to investigate the relationship between diabetes-associated complications, glycemic imbalances and other 
metabolic deregulation in Gabonese diabetics.

Methods: 115 known diabetics were recruited from the Libreville University hospital. We collected anthropometric 
data and information on associated pathologies. Blood samples collected were analyzed for blood glucose, urea, 
creatinine, triglycerides, cholesterol fractions and transaminases. 

Results: Type-2 diabetes was more prevalent in the studied population, representing 90% of cased cases. 41.7% 
had diabetes cases were associated with hypertension alone. 9.6% of diabetes cases had kidney failure (associated 
or not with hypertension and/or neuropathy). 87% patients had uncontrolled blood sugar. Creatinine and urea were 
significantly higher in patients with affections as compared to patients without affections (p<0.0001). In diabetics with 
controlled blood glucose concentration, only patients with the nephropathy had significantly high levels of creatinine and 
urea (p<0.05). In diabetics with uncontrolled blood glucose concentration, significantly high levels of creatinine and urea 
were seen in both patients with hypertension and patient with nephropathy (p<0.001).

Conclusion: The high rate of hypertension and hyperglycemia observed suggest that Gabonese diabetics are at 
high risk for developing nephropathies. 
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Introduction
Diabetes is a serious threatening metabolic disease; it is manifested 

by accumulation of blood sugar also called hyperglycemia. The latter can 
affect organs such as the eyes, kidneys, the liver, heart and blood vessels, 
and lead to diabetes complications. It exists two types of diabetes. 
The immune system is in the core of the mechanisms leading to the 
development of both forms of diabetes. In type one (1) diabetes T-cell–
mediated autoimmune response against beta cells appears to be the main 
cause for the loss of the insulin-producing beta cells leading to insulin 
deficiency [1]. In type two (2) diabetes obesity related pro-inflammatory 
response is involved in the development of insulin resistance [2,3]. 

Diabetes and its complications (Cardiovascular disease, 
nephropathy, neuropathy and retinopathy) are rising rapidly in Africa 
[4-7]. The International Diabetes Federation (IDF, 2015) estimated 
at 415  million, the number of diabetics worldwide, including 
14.2  million in sub-Saharan Africa, and that number could reach 
642  million worldwide, and 34.2  million sub-Saharan Africa by 2040 
[8]. The continent westernization of lifestyle has markedly increased 
the prevalence of diabetes, making it, a relevant public health challenge 
[5,9]. A review highlighting diabetes complication reported that 15% 
to 55% are affected by retinopathy; between 5% to 15% are affected by 
coronary heart disease, cerebrovascular accidents and stroke [5].

In Gabon, the prevalence of diabetes increased from 0.3% in 1990 
[10] to around 6% to 8% in 2015 [8,11], making it now the sixth country 
in Africa most affected by this disease. Poor metabolic control is a huge
problem in Africa. The present study was undertaken to investigate the
relationship between glycemic imbalances, other metabolic deregulation 
and diabetes complications in Adults Gabonese.

Materials and Methods
From August 2015 to January 2016, 115 known diabetics, patients 

with and without complications were recruited from the Libreville 
University hospital (CHUL) Endocrinology Center. For each patient, we 
recorded anthropometric data (name, gender, weight, height, age, sex, 
body mass index) and the characteristics of diabetes (type, age of discovery, 
seniority), associated complications and pathologies (renal complication, 
hypertension blood, arterial disease, nephropathy and neuropathy). 

Blood samples were collected (after 12 hours fasting) in oxalate 
fluoride, heparin lithium and dry tubes. After centrifugation (3500 
tr/min for 15 min), samples were analyzed for blood glucose, urea, 
creatinine, triglycerides, cholesterol, high-density lipoprotein (HDL), 
low-density lipoprotein (LDL) and transaminases (ASAT and ALT) 
using the SB-200 Mindray Analyzer (Shenzhen, China). We also 
looked at sodium (Na+), potassium (K+), chloride (Cl-) and bicarbonate 
(HCO3

-) ion concentrations [Audicom AC9900 (Jiangsu, China)]. 
All participants consented to the study, which was approved by the 
National Laboratory board.
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The difference between patients with affections and patients without 
affections was analysed using the Mann–Whitney U-tests. The impact 
of high blood pressure and nephropathy on biochemical parameters 
within the groups of patients of diabetics with and without normal 
blood glucose concentration were analyzed using the Kruskal–Wallis 
multiple comparison test and Dunn’s post-test. For all tests, a p-value 
below 5% was considered significant.

Results and Discussion
Of the 115 enrolled diabetic patients, 21 were men (18.3%) 

and 94 women (81.7%) (Female to male sex ratio of 4.52). Patients’ 
anthropometric characteristics are reported in Table  1. About 10% 
(11 patients) of cases had type-1 diabetes. Type-2 diabetes was more 
prevalent in the studied population, representing 90% of cases (104 
patients). This is not surprising as studies showed that the burden of 
diabetes in Africa is driven by type -2 diabetes [5], which has markedly 
increased due to urbanization and the change in lifestyle [5]. Nearly 
half (47.8%) of diabetics had associated affections. 41.7% had diabetes 
cases were associated with hypertension alone. 9.6% of diabetes cases 
had kidney failure (associated with hypertension and/or neuropathy). 
Hypertension was the most prevalent condition in our diabetics 
(50.4%). The same was shown in Nigeria [12], although the Nigerian 
study showed a higher rate of hypertension (60.9%). In Europe and Asia 
the prevalence of hypertension in diabetics was shown to be above 70% 
[13], which is also higher compared to what we found. The literature 
shows that high rates of microvascular complications in diabetics can 
be attributed to frequent high blood pressure [5].  0.9% of cases had 
diabetes associated with neuropathy alone (Table  2). We previously 
reported that the incidence of hyperglycemia in a sampled population 
of Libreville (Gabon) was 5.8% [11]. We also showed that in this sample 
of the population the frequency of the combination hyperglycemia and 
hypertension was 10.5% [11]. Altogether this shows that the association 
between diabetes or hyperglycemia and hypertension is more prevalent 
in known diabetics, which is expected.

Patients who had their blood sugar under control represented only 
13% of all patients. Uncontrolled blood sugar level was observed in 87% 
of the studied population. The study done by Uloko et al., in Nigeria 
reported similar findings [12], suggesting that most African diabetics 
have suboptimal glycemic control and are hypertensive. The rate of 
diabetes-associated affections or pathologies was 49% (49 out of 100) 

in patients with uncontrolled blood sugar levels and 73% in patients 
with normal blood glucose levels (11 out of 15). The very small number 
of patients with normal or controlled levels of blood glucose gives small 
meaning to the rate of diabetes-associated affections and their impact on 
biochemical parameters in this group. Also, glycated hemoglobin (HbA1C) 
would have been a better marker for uncontrolled glycaemia in diabetics. 
Therefore, the absence of HbA1C assessment is a limit of our study.

All patients considered, creatinine and urea were significantly 
higher in patients with affections as compared to patients without 
affections (p<0.0001) (Figure  1). No significant differences were in 
the levels of: triglycerides, cholesterol (all types), transaminases, Na+, 
K+, Cl-, and HCO3

-. When only patients with uncontrolled blood 
sugar level was analyzed, exactly the result was found. This is not 
surprising as these patients represented nearly 90% of the studied 
population. In patients with normal blood glucose concentration, the 
high levels of creatinine and urea observed in patients with affections 
were driven by nephropathies (p<0.05) (Figures  2 and 3), whereas 
patients with uncontrolled blood glucose significantly high levels of 
creatinine and urea were observed in both patients with hypertension 
(no nephropathy) and patient with nephropathy (p<0.001) (Figures 4 
and 5). The fact that urea and creatinine were significantly higher 
in diabetics with associated affections is not that surprising, as the 
impact diabetes disease and hypertension on kidney function is well 
established [14-18]. One interesting observation is that uncontrolled 

Parameters Male Female
Age (years) 51.04 ± 13.81 54.95 ± 19.35
Weight (Kg) 67 ± 19.28 68.07 ± 16.37
Height (m) 1.66 ± 0.07 1.6 ± 0.09

BMI 24.22 ± 7.61 26.14 ± 5.7
Diabetes age (months) 42 ± 54.05 81 ± 101.44

Table 1: Anthropometric parameters of the study population.

Pathologies/Affections
Gender

Total Percentage
Male Female

Diabetes 8 47 55 47.8%
Diabetes + HT 11 37 48 41.7%
Diabetes + HT + KF 1 8 9 7.8%
Diabetes + HT + KF + Neuro 0 1 1 0.9%
Diabetes + KF + Neuro 1 0 1 0.9%
Diabetes + Neuro 0 1 1 0.9%
Total 21 94 115 100.0%
HT: Hypertension; Neuro: Neuropathy; KF: Kidney Failure

Table 2: Distribution of diabetes cases based on associated conditions.

Figure 1: Serum concentration levels of creatinine and urea in diabetics with 
and without associated medical conditions. Diabetics with other associated 
medical conditions had significantly higher concentration of both creatinine 
and urea than diabetics with no other medical conditions (p<0.0001, Mann–
Whitney U-tests).

Figure 2: Creatinine concentration associated with the type of observed 
medical conditions in diabetics with normal blood glucose levels. Only diabetics 
with nephropathies showed significantly higher concentration of creatinine as 
compared to diabetics with hypertension and diabetics with no associated 
medical conditions (p<0.05, Dunn’s post-test).
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blood glucose levels associated with hypertension significantly strained 
kidney function as shown by the Figures 4 and 5, thereby increasing the 
risk of nephropathy [19-21]. Altogether, the high rate of hypertension 
and hyperglycemia in the sampled diabetic population suggests that 
Gabonese diabetics are at high risk for developing nephropathies. 

This study showed type-2 diabetes to be more prevalent. However, 
the study is limited by the fact that in our setting, ketosis-prone atypical 
diabetes 2, which resembles diabetes type 2 and is characterized by a 
specific insulin-secretion defect and suboptimal insulin action, could 
not be diagnosed. Whereas this form of diabetes under diagnosed, in 
the African population is thought to be more prevalent [22].

Conclusion
Hypertension and uncontrolled glycaemia in African diabetics are 

factors exacerbating the disease, and affecting African diabetics quality 
of life. African practitioners should emphasize this aspect to their 
patients to increase patients’ awareness and reduce the morbidity of 
this disease.  
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