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Abstract 
Introduction: To describe the epidemiologic profile, clinical and paraclinical 
of diabetics presenting microalbuminuria at Marc Sankale center. Patients 
and methods: We have done cross-sectional and retrospective study in a de-
scriptive and analytic view or way. It happened within 6 months. Diabetic pa-
tients who performed the nycthemeral urinary albumin dose and mentioned 
in the file were included. The last study is considered as a positive one from 30 
to 299 mg/24h: Microalbuminuria. The creatinine has been noted and the 
clearing of the creatinine is calculated through the formula of Cockcroft and 
Gault. The statistical analysis of data has been done thanks to software such as 
excel 2013 and SPSS VER 18.0. Results: 221 patients have been noted with 
70% women and 30% men. The age varied between 30 years and 85 years with 
an average of 56, 62 against 9.97 years. Sixty three (63) patients have microal-
buminuria (29%); creatinine has been regularized to 25 patients with 14.8% of 
cases. Among the microalbuminuria patients having completed the creatinine, 
32 patients (42.7%) and 16 (21.3%) are respectively in a state of chronical ren-
al failure, light and moderated. Conclusion: The microalbuminuria is fre-
quent to diabetics. But in our series a starting renal insufficiency could pre-
cede that microalbuminuria. 
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1. Introduction 

Diabetes doesn’t stop increasing in Africa like everywhere in the world due to 
the settlement and the aging of the population [1]. It’s right that the prevalence 
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is caused principally by the diabetes of type 2. Except acute complications 
(hyperglycemia, infections) that diabetics confronted, the diabetes bad control 
exposes in a long run several chronical complications. Among them: Nephropa-
thy Diabetics (ND) represents one of the most serious; more through the taken 
supported than the morbidity and the cardiovascular mortality that are related 
to it [2] [3]. However the ND can be prevented and treated when it is diagnosed 
in a subclinical state. The stage corresponds to microalbuminuria which when 
the taken supported is late can progress toward the microalbuminuria and renal 
failure [4] [5]. 

The few studies of prevalence on microalbuminuria and the macro albuminu-
ria that had been done in Sub Saharan Africa were consecrated to diabetes of 
type 2 [6] [7]. 

The present work aims at studying the epidemiological and clinical profile of a 
population of diabetics followed at Marc sankale center in Dakar and presenting 
a microalbuminuria. 

2. Patients and Methods 

The study was carried out at the Medical Clinic II of the Abass Ndao Hospital 
Center in Dakar. This medical clinic II is the national reference center in the 
management of metabolic endocrine diseases in Senegal since 1960. This is a de-
scriptive cross-sectional study of renal function in a diabetic population. The re-
cruitment of our patients was done over a period of three months. The study 
population consisted of known diabetic patients, regardless of type and source, 
followed centrally during the study period. Included in our work, all patients 
with diabetes and microalbuminuria. Were excluded all diabetic patients who 
had both a microalbuminuria and a urinary tract infection. 

A card was established to serve as a data collection base. This card is approved 
by the Hospital Ethics Committee. It included: marital status, lifestyle, family 
and personal history of the patient, anthropometric data, clinical manifestations, 
and diabetes study. The data was collected from patient records and is listed in 
the form. The variables in the study were: 

Socio professional data: age, sex, occupation, address, provenance. The study 
of diabetic sugar is interested in a types of diabetes. Hypertension: this is a blood 
pressure ≥ 140 and/or 90 mmHg, or that the patient is known hypertensive 
treated. Obesity is defined by the body mass index BMI and is calculated ac-
cording to height and weight according to the formula: BMI = Weight (in 
kg)/[Height (in m2)]. 

We also used the International Obesity Task Force classification to rank pa-
tients by body mass index . Normal values are 18.5 to 24.9 kg/m2. Overweight is 
reported when 24.9 < BMI < 30 kg/m2 and obesity when BMI > 29.9 kg/m2 [8]. 

The Para clinical report: we collected the fasting blood glucose HbA1c, lipid 
balance, serum creatinine, creatinine clearance, urea, serum uremia. The quality 
of control of diabetes was considered good when HbA1c was less than 7%, ac-
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ceptable when HbA1c ranged between 7% and 8% and poor if the result was 
greater than 8% [8]. 

Lipid status: dyslipidemia is defined by the presence of one or more of the 
following abnormalities and/or a known history of dyslipidemia according to 
the National Cholesterol Education Program Adult Treatment Panel III 
(NCEPATPIII): Total cholesterol > 2 g/l. Triglycerides > 1.5 g/l. HDL-cholesterol < 
0.5 g/l in women and < 0.4 g/l in men, LDL-cholesterol > 1.6 g/l. Creatinine and 
creatinine clearance its normal value is between 80 and 130 moll/l. To estimate 
DFG, we use the most classic Cockcroft and Gault formula [9]: 

Renal function is considered normal if clearance exceeds 90 ml/min. There is 
mild renal impairment between 60 and 89 ml/min. renal impairment is mod-
erate for a clearance of 30 to 59 ml/min. It is severe between 15 to 29 ml/min and 
lethal below 15 ml/min. The urea normal blood urea values are between 0.15 g/l 
and 0.45 g/l. Serum uric acid values are between 25 and 70 mg/l. Normal albu-
minuria, microalbuminuria and macro albuminuria were defined, respectively, 
by urinary creatinine albumin below 30 mg/g, between 30 and 299 mg/l and 
greater than or equal to 300 mg/1 [9]. 

The data has been entered into the Microsoft Office Excel software 2013 and 
SPSS VER 18.0.  

3. Results 

In the study period 766 diabetes patients were received and 221 among them 
have done a microalbuminuria. A positive microalbuminuria is a prevalence of 
27.14% and 3 microalbuminuria (1.35%). The average age is 56, 5 years with ex-
tremes ranging from 22 to 81 years. The age group between 40 to 59 years is 
more represented with 31.49% more than 60 years old people represented 
23.55%. 44 women (70%,) with a sex ratio of 0.43. Our population consist of 49% 
housekeepers, traders 22%, civil servants 7%, retreated people 3%, and workers 
3%.  

Study of Diabetes Mellitus 

About 87% of our patients are type 2 diabetics. The duration of diabetes was less 
than 5 years in 66 patients (25%). Diabetes evaluating for more than 10 years is 
46%. Hyperglycemia (more than 1.26) is noted in 79.66% of patients. The aver-
age was 2.19 with a maximum of 5.22 g/l. Glycated hemoglobin is less than 7% in 
15% of patients and more than 7% in 80.85%. The average is 10.96. 43% of our 
population are hypertensive. Among those who are in a state of obesity 10 are 
noted with a moderated obesity and 4 with obesity 43%. LDL-cholesterol: The 
average is 1.25 with a maximum of 2.65 g/l. the LDL cholesterol level is more 
than 1 g/l in 53.9% of cases. HDL-cholesterol: the average is 0.56% and 12.6% 
have a low rate, less than 0.4 g/l. Total Cholesterol: The average is 2.11 with a 
maximum of 3.79 g/l. 52.3% have a total cholesterol level more than 2 g/l. Trig-
lycerides: the average is 0.98. About 12.6% have a triglyceride level more than 1.5 
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g/l. Table 1 shows the comparison between pathological microalbuminuria and 
normal microalbuminuria Creatinine: 25.49% have a serum creatinine above the 
norm. A hyper uremia is noted in 6.3% of the population. The clearance of crea-
tinine: 28.20% have mild renal insufficiency. Renal failure is moderate in 17.94% 
of cases and is severe in 15.38%. We also have 5.12% with fatal renal failure 
(Table 2). 

4. Discussion 

Our study has some limitations. The collected data was exhaustive clinically and 
para clinically. Proteinuria, biopsy posture, renal echography, renal biopsy went  
 
Table 1. Comparison between pathological microalbuminuria and normal microalbu-
minuria. 

Patients characteristics 
Normal 

Microalbuminuria 
Positive 

Microalbuminuria 

Men 33.5 30 

Women 66.5 70 

Middle age 56.6 56.5 

type 2 diabetes 89.2 87 

DD < 5 ans 27 25 

5 < DD < 10 24 8 

DD > 10 ans 28 46 

Overweight 27.8 15.8 

Obesity 10.6 22.1 

HTA 36.7 43 

Average glycemia 1.79 2.19 

hyperglycemia 63.2 75 

Average HbA1c 8.15 10.96 

HbA1c > 7% 51.8 60 

LDL 1.3 1.25 

LDL > 1 g/l 64.5 53.9 

Average HDL 0.54 0.56 

HDL < 0.4 g/l 15.8 12.6 

Average CHT 2.04 2.11 

CHT > 2 g/l 46.8 52.3 

Averge TG 0.9 0.98 

TG > 1.5 g/l 26.5 12.6 

Average Creatinie 9.89 14.3 

Creatinine > 13 mg/l 5 20 

Average Urea 1.55 3.3 

Urea > 0.45 g/l 6.9 12 

uricemia > 70 mg/l 6.3 6.3 
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Table 2. Distribution of patients according to renal function based on creatinine clear-
ance. 

Renal clearance Percentage 

sup 90 33.3% 

[60; 89] 28.20% 

[30; 59] 17.94% 

[15; 29] 15.38% 

inf 15 5.12% 

 
to the quest of diabetic nephropathy. One of the objective of that study was to 
determine the prevalence of microalbuminuria in a diabetic population. The 
collective data indicates a prevalence of 29%. Studies on diabetic nephropathy in 
Africa reported various rate of prevalence. Some indicated lower rates than our: 
11.6% in Sudan and 17.1% in Uganda [10] [11]. Ciss and al found in a study in 
Dakar in 2002 a frequency of 16.2% and 22.6% according to the technic of do-
sage used [12]. Other African authors found some results comparable to ours. It 
is the case of Lokrou [13] and Coulibaly [14] who found respectively 26% and 
27%, 39%. The ND prevalence in the type 1 diabetes is approximately 20% to 
30% in historical series [15]. Published for almost 15 years ago. Rissassi [16] 
found in their study in Kinshasha a frequency of microalbuminuria of 39 
(21.9%) versus 13 (7.3%) for the macroalbuminuria and 126 (70.8%) for the 
norm albuminuria. The prevalence of the ND in type 2 diabetic patients coming 
from the whole population is amazingly variable ranging from 2% to 46%. Ya-
meogo in a Senegal study of type 2 diabetic population found a prevalence of 36, 
6% [17]. That disparity of prevalence can be explained through racial ethnic di-
ference or the technic of urine collective. The macroalbuminuria prevalence 
(1.39%) is inferior to that found by Elyoussef [18] in Maroccco (5%) in 2011. 
Similarly Moumbe Tamba and al [19] in Douala (Cameroon 2013) and Agboton 
and al in Benin [20] find respectively a prevalence of 25% and 8.3%. 

There was a great feminine predominance in our study (70%). In Coulibaly’ 
study we found the same. The average age of our specimen is 56.5 years [14]. 
This average is closed to that of Taleb (2008) [21] in Lebanon (54.4 # 11 years) as 
well as that of Yameogo and Al in 2012 [17]: 58.2 # 9.2 years. In our study the 
microalbuminuria is present in the early diabetic years in a frequency of 2508% 
that is the double after 10 years of the disease evolution (46%). 

The study group of type 2 diabetic patients followed in a prospective way es-
tablishes an incidence mixed with the ND order of 6% to 12% in 10 years and 2 
to 41% in 20 years after diabetes diagnosis. [22]. The current study shows that 
the microalbuminuria in now premature and frequent to Senegalese diabetics 
regardless the period of diabetes evolution. The microalbuminuria yearly inci-
dence increases progressively and reach the woodpecker about 16th year of dis-
ease evolution [23]. HTA is found in 43% of our study population. The preva-
lence of that association is closed to that found by BenHamouda, Chihoui and Al 
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(2011) [24]: 80% by Boutar and al [25] = 79.3% by Eli youssouf: 79.3% [26]. 
At revenge the numbers appose to that found by Gatouagui (Bujumbara) [27]: 

20.41% as well as to that of Dembele (Malia): 16.69% [28]. The combination of 
arterial hypertension (hypertension) and nephropathy is common. Numerous 
studies show that high blood pressure is one of the complications of diabetes due 
to vascular disease. Hypertension is known to be a risk factor for the develop-
ment and worsening of diabetic nephropathy even at an earlier stage [27]. Most 
studies have confirmed that optimal control of blood pressure prevents or slows 
the development of kidney damage during diabetes and reduces morbidity and 
mortality [29]. 

The high prevalence of this association (Diabetes-HTA) is a traditional fact, 
but could be explained in our study, by the aging of our population, dominated 
to nearly 78.00% by patients having an age beyond 50 years. 

For some authors that dyslipidemia would be explained by microalbuminuria. 
According to Wang and al [30] the hyperlipidemia causes a risk to develop the 
nephropathy in type 2 diabetes. In our study a hyperglycemia is noted 78% of 
patients. The average HbA1C is 10.96%. Two random studies done by DCCT 
and UKPDS [31] have clearly showed the relation that exist between. The in-
crease of HbAa1C (average glycemia) and the exponential increase of complica-
tion risk precisely the diabetic nephropathy. The control of HbA1c is therefore 
closely linked to the prevention of micro and macrovascular complications re-
lated to diabetes. 

The light renal failure is 28.2%. Renal insufficiency is moderated in 17.94% of 
cases and is severe in 15.38%. In France in 2001, Pouteil-Noble noticed 20% of 
IRCT cases [32]. 

Ce The elevated rate could be explained by bad glycemic balance and the 
presence of risk like HTA. Diabetes association and the HTA provoke the preco-
cious IRC. The susceptibility of type 2 diabetics to have a vascular disease and 
almost atherosclerosis lesion favored by the dyslipidemia and arterial hyperten-
sion could be explained by the decrease of glomerular filtration rate. In fact the 
proximal atherosclerosis or distal develop before the state of nephropathy. The 
detected microalbuminuria is considered as a vascular risk and an endothelial 
decrease; but not the starting of final glomerulus nephropathy. The rein in that 
circumstances is victim and not guilty of HTA [33]. 

In our study dyslipidemia is noted in 52.3% of patients In T2DM, the correla-
tion of dyslipidemia with ND is described by some authors [34] [35], with an 
emphasys on cardiovascular risk. Our results also show that the prevalence of 
obesity differs significantly between the two groups: 10.6% versus 22.1%. In the 
literature, several studies have shown a negative effect of obesity or overweight 
on ND, with an increased risk of renal impairment [34] [35] [36] [37]. 

The lack of equipment to detect microalbuminuria, but also the uncommon 
demand for protein band proteinuria and quantitative proteinuria in Senegalese 
medium explain this result. A sensitization and training policy for curing should 
be implemented to improve the management of diabetic nephropathy in Seneg-
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al. The management strategy for microalbuminuria in diabetics should be con-
sidered on a case-by-case basis. In general, it is primarily aimed at controlling di-
abetes, moderating protein intake and stopping smoking. The blocking treat-
ment of the renin-angiotensin-aldosterone system is recommended if mi-
cro-albuminuria and associated hypertension persist [37]. 

5. Conclusion 

Microalbuminuria and even macro albuminuria are very common in diabetics, 
Senegalese. Improving diabetes control and treating microalbuminuria are es-
sential to prevent kidney failure in diabetics. 
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