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Introduction
Diabetes mellitus is a major public health problem, 
both in developed and developing countries [1]. 
In 2015, an estimated 8.8% or 415 million people 
were living with diabetes worldwide, almost double 
the 4.6% (151 million) estimated in 2000, and that 
number is expected to increase to 10.4% ( 642 million) 
by 2040 [2].

People with diabetes have a higher risk of chronic 
kidney disease (CKD) than those without diabetes. 
Odds ratios for CKD vary between 1.3 and 4.6 
depending on the region of the world, and this risk 

is aggravated by the presence of hypertension [3]. A 
systematic review showed that the overall prevalence 
of CKD ranged from 11% to 83.7% with an incidence 
of albuminuria of 94.9% after 10 years of follow-up 
[4]. CKD is one of the fastest growing causes of death 
in the world. It is estimated that at the current rate 
of growth, it will become the second most frequent 
cause of death before the end of the century in certain 
developed countries [5]. Diabetic kidney disease 
(DKD) is a key contributor to CKD mortality, and is the 
most common cause of need for renal replacement 
therapy in the world [6]. According to Global Burden 
of Disease data, DKD was responsible for more than 
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Abstract
Introduction: The aim of this study was to describe the prevalence of diabetic kidney disease and to determine 
the factors of poor renal prognosis at 3 months in the nephrology and internal medicine departments of El 
Hadji Amadou Sakhir Ndieguène hospital in Thies. 

Patients and Methods: We performed a retrospective, descriptive and analytical study, including diabetic 
patients, carried out during the period from January 1, 2016 to April 30, 2019 in the nephrology and internal 
medicine departments of El Hadji Amadou Sakhir Ndieguene hospital in Thies. The diagnosis of diabetic kidney 
disease was retained according to the criteria of Kidney Disease Outcomes Quality Initiative. Diabetes was 
defined as fasting blood glucose ≥ 1.26 g/L confirmed by a second lab dosage. 

Results: We included 106 patients with diabetic kidney disease out of 639 diabetic patients, representing a 
hospital prevalence of 16.58%. The mean age was 60.87 years. The sex ratio was 0.71. Hypertension was found 
in 81.13% of patients. The mean glycated hemoglobin was 9.50% ± 3.05. Micro albuminuria was noted in 
36.80% of patients. Nephrotic proteinuria was found in 20.80% of patients. Chronic renal failure was found in 
74.50% of patients, of which 19.80 % were to end-stage renal disease. The factors of poor renal prognosis after 
3 months of follow-up were hypertension (p = 0.022) and nephrotic proteinuria (p = 0.037). 

Conclusion: Diabetic kidney disease was relatively common in our patients. Hypertension and nephrotic 
proteinuria were factors of poor renal prognosis at 3 months.
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425,000 deaths in 2017, an increase of 37% over the 
past decade, and accounted for 35% of deaths from 
CKD in the world [7]. DKD progresses to end-stage 
renal disease (ESRD), and this is accelerated by the 
effect of certain  progression factors of CKD, notably 
hypertension and proteinuria.

We carried out this study with the objective to 
determine the prevalence of DKD and to find the factors 
of rapid progression of diabetic kidney disease.

Patients and Methods
We performed a retrospective, descriptive and 
analytical study, carried out in the nephrology 
and internal medicine departments of the El Hadji 
Amadou Sakhir Ndieguene Regional Hospital in Thies, 
during the period from January 1, 2016 to April 30, 
2019. Patients with DKD were included. Patients with 
incomplete records and diabetic patients diagnosed 
with non-diabetic nephropathy were not included. 
Epidemiological, clinical and biological parameters 
were collected using a questionnaire. The diagnosis 
of diabetic kidney disease was retained according 
to the criteria of Kidney Disease Outcomes Quality 
initiative (KDOQI) [8], which are the presence of 
micro albuminuria or macro albuminuria and / or 
renal failure associated to:

-the following anamnestic, clinical and biological 
arguments:

Diabetes evolving for more than 5 years 

Existence of diabetic retinopathy 

Absence of microscopic hematuria 

Absence of explosive nephrotic syndrome 

Absence of rapidly progressive renal failure 

No signs of general illness other than diabetes 

-or a concordant histology (the renal biopsy was 
indicated in front of the absence of one or more of the 
elements of this bundle of argument).

Diabetes was defined as fasting blood glucose ≥ 1.26 
g/L confirmed by a second lab dosage.

Nephrotic proteinuria was defined by 24h proteinuria 
greater than 3 g / 24h. 

The glomerular filtration rate (GFR) was estimated by  
using the MDRD equation.

By comparing the demographic, clinical, biological 

and evolutionary data of the patients, we divided the 
patients into 2 groups (A and B) in order to obtain 
the factors of poor renal prognosis after 3 months of 
follow-up: 

-Group A: patients who had a reduction in estimated 
glomerular filtration rate (eGFR) of more than 5 ml / 
min after 3 months of follow-up. 

-Group B: patients who had stabilization or a reduction 
of less than 5 ml / min of eGFR after 3 months of 
follow-up.

Data entry was made using software “The Sphinx” 
version 5.1.0.2. 

Data analysis was performed using SPSS software 
(Statistical Package for Science Social) version 18. 

The means and percentages were compared using 
the Chi-square test according to their applicability 
conditions. 

Any difference less than 0.05 was considered 
statistically significant.

Results 
We included 106 patients with DKD out of 639 diabetic 
patients, representing a hospital prevalence of 16.58%. 
Type 2 diabetes was found in 90.60% of our patients. 
The mean age was 60.87 years. The sex ratio was 0.71. 
The mean time to onset for DKD was 11.40 years in 
type 2 diabetics and 14.14 years in type 1 diabetics. 
Hypertension was found in 86 (81.13%) patients. 
Renal symptoms were dominated by edema, found 
in 44.3% of patients. Diabetic retinopathy was found 
in 36.80% of the patients. The mean glycemia was 
1.84 g / l ± 0.99. The mean glycated hemoglobin was 
9.50% ± 3.05. The mean albumin level was 27.28 g / L 
± 7.09. Micro albuminuria was noted in 36.80%. The 
mean proteinuria was 2.50 g / 24h ± 2.25. Nephrotic 
proteinuria was found in 20.80% of patients. The 
mean glomerular filtration rate was 42.79 ml / min / 
1.73 m2 ± 31.46. Chronic renal failure was found in 
74.50% of patients at the start of treatment, including 
19.80% were to ESRD. Dyslipidemia was present in 
48.10% of patients. Oral anti-diabetic drugs were 
prescribed as monotherapy in 26 patients and in 
combination with insulin therapy in 9 cases. Forty-
two patients were on insulin therapy alone. The renin 
angiotensin-aldosterone system blockers (RAAS) 
were used in 62.2% of our patients. The factors of 
poor renal prognosis after 3 months of follow-up were 
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hypertension (p = 0.022) and nephrotic proteinuria (p 
= 0.037) (Table).

Table. Factors of poor renal prognosis at 3 months

Group A Group B p
Sex ratio 0.4 1.25 0.067
Age over 60 years 16 10 0.916
Phytotherapy 7 4 0.560
Type de diabetes 28 18 0.436
Obesity 7 3 0.387
Hyperuricemia 16 10 0.563
Nephrotic proteinuria 11 3 0.037
Hypertension 17 6 0.022
Anemia 22 14 0.380

Discussion
In our study, the prevalence of DKD was 16.58%. 
Among diabetics, the prevalence of kidney disease 
varies considerably by country [9,10], with estimates 
ranging from 27.1% in Shanghai, China to 83.6% in 
Tanzania [11 , 12]. In the United States, according to 
the National Health and Nutrition Examination Survey 
(NHANES), the prevalence of CKD was 26.2% in adults 
with diabetes [13]. In Senegal, a study carried out in 
Dakar, found a hospital prevalence of DKD of 7.6% 
[14]. A more recent study, carried out in Saint-Louis, 
another region of Senegal, showed a prevalence of 
3.7% [15]. This diversity in prevalence is related to 
the differences in the criteria for defining DKD in these 
different studies.

In our study, hypertension was found in 81.13% of 
patients. This high frequency of hypertension is in 
phase with what has been found in the literature. 
In a study carried out in Morocco, the frequency of 
hypertension was 81.73% [16]. In Spain, according to 
Ridao et al. the prevalence of hypertension in patients 
with DKD was 87% [17]. In Japan, the prevalence 
of hypertension in type 2 diabetic patients with 
nephropathy was 71% [18]. In Senegal, in 2009, 
Tmar [15] found a prevalence of 75.2%. In our study, 
hypertension was a factor of poor renal prognosis 
after 3 months of follow-up (p = 0.022). Hypertension 
represents a risk factor for progression associated 
with DKD. And this has been observed in the results of 
studies in Morocco [19], Lebanon [20] and Germany 
[21].

The kidney, which is often the cause of hypertension, can 

in turn be victim of the latter through its repercussions 
(fibrous endarteritis and arteriosclerosis). This 
makes hypertension a factor in the progression 
of CKD. When it is transmitted to the glomerular 
capillaries, it worsens intra-glomerular hypertension 
and precipitates the progression of renal failure. This 
transmission is facilitated by the almost constant 
vasodilation of the afferent arteriole. Administration 
of antihypertensive drugs to animals with nephronic 
reduction and hypertension more or less significantly 
reduces glomerular sclerosis and the progression of 
renal failure [22].

In our study, 36.8% of patients had micro albuminuria. 
The prevalence of micro albuminuria varies in the 
literature. It was 47.5% in Morocco [16], 33% in a 
Lebanese series [23] and 59.2% in a study previously 
carried out in Senegal [15].

In our study, nephrotic proteinuria (p = 0.037) was 
a factor in poor renal prognosis after 3 months of 
follow-up. Like hypertension, proteinuria is both a 
consequence and a major factor in the progression 
of CKD. Indeed, on the one hand, it depends on the 
importance of the glomerular capillary pressure and 
on the other hand, it induces by itself tubular and 
interstitial lesions, through its direct action on the 
tubules, in particular the proximal tubule [22].

Studies have shown that controlling these progression 
factors by prescribing RAAS blockers can slow the 
decline in GFR and reduce all-cause mortality in 
diabetic patients [24]. In type 2 diabetes, several 
studies have shown the effectiveness of inhibiting 
RAAS in improving the progression of DKD [25,26]. 
In most experimental protocols, the nephroprotective 
effect of angiotensin converting enzyme (ACE) 
inhibitors has been shown to be superior to that of 
other antihypertensive agents, for the same degree 
of lowering of blood pressure. This effect has been 
attributed to an elective decrease in glomerular 
capillary pressure by vasodilation of the efferent 
arteriole. Indirectly demonstrating this action, 
proteinuria decreases, with equivalent blood pressure 
control (a modification of the permeability coefficient 
of the glomerular capillary wall partially intervenes 
in this decrease in proteinuria). Other effects of ACE 
inhibitors are likely to play a role in the mechanism 
of this nephroprotection, notably inhibition of the 
secretion of certain growth factors stimulated by 
angiotensin II [22].
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New therapeutic molecules such as inhibitors of 
the sodium-glucose co-transporter 2 (SGLT2), have 
shown interesting results in reducing the progression 
of CKD and the risk of heart failure and will probably 
be widely used in the management of the DKD [27]. 
Physiopathologically, they have advantages over the 
blockers of the RAAS. By lowering renal intracellular 
glucose, they could potentially reduce the formation 
of advanced glycation products (AGEs), which are the 
main factors involved in the etiopathogenesis of DKD. 
In addition, by increasing natriuresis, they decrease 
the activation of RAAS which is constantly observed 
and implicated in the occurrence of DKD [28]. Finally, 
SGLT2 inhibitors improve hemoglobin levels by 
stimulating erythropoiesis unlike the blockers of the 
RAAS which inhibits erythropoiesis (remind that 
anemia is a factor in progression to CKD). However, 
SGLT2 inhibitors have adverse effects, notably urinary 
tract infections and the risk of dehydration in the 
elderly by their diuretic effect. It would be interesting 
to carry out randomized clinical trials comparing the 
nephroprotective effect of SGLT2 inhibitors with RAAS 
blockers one.

Conclusion
DKD was relatively common in our patients. 
Hypertension and nephrotic proteinuria were factors 
of poor renal prognosis at 3 months. The population 
must be made aware of screening in order to make the 
diagnosis in the early stages. Adequate management 
of progression factors could slow the progression to 
ESRD.

References
Zimmet PZ, Magliano DJ, Herman WH, Shaw [1] 
JE. Diabetes: a 21st century challenge. Lancet 
Diabetes Endocrinol. 2014;2(1):56-64.

International Diabetes Federation. IDF Diabetes [2] 
Atlas. 7th ed. Brussels, Belgium: International 
Diabetes Federation; 2015.

Ene-Iordache B, Perico N, Bikbov B, et al. Chronic [3] 
kidney disease and cardiovascular risk in six 
regions of the world (ISN-KDDC): a cross-sectional 
study. Lancet Glob Health. 2016;4(5):e307-e319.

Noubiap J.J.N, Naidoo J, and Kengne, A.P. Diabetic [4] 
Nephropathy in Africa: A Systematic Review. 
World Journal of Diabetes , 6, 759-773. 

Ortiz A, Sanchez-Ni~no MD, Crespo-Barrio M et [5] 
al. The Spanish Society of Nephrology (SENEFRO) 

commentary to the Spain GBD 2016 report: 
keeping chronic kidney disease out of sight of 
health authorities will only magnify the problem. 
Nefrologia 2019; 39: 29–34

Kramer A, Pippias M, Noordzij M et al. The [6] 
European Renal Association–European Dialysis 
and Transplant Association (ERA-EDTA) Registry 
annual report 2015: a summary. Clin Kidney J 
2018; 11: 108–122

GBD 2017 Causes of Death Collaborators. Global, [7] 
regional, and national age-sex-specific mortality 
for 282 causes of death in 195 countries and 
territories, 1980-2017: a systematic analysis for 
the Global Burden of Disease Study 2017. Lancet 
2018; 392: 1736–1788

KDOQI Clinical Practice Guidelines and Clinical [8] 
Practice Recommendations for Diabetes and 
Chronic Kidney Disease. Am J Kidney Dis 2007; 
49(2 Suppl 2): S12-154. 

Lu B, Song X, Dong X, et al. High prevalence of [9] 
chronic kidney disease in population-based 
patients diagnosed with type 2 diabetes in 
downtown Shanghai. J Diabet Complications. 
2008;22(2):96-103.

Chadban SJ, Briganti EM, Kerr PG, et al. Prevalence [10] 
of kidney damage in Australian adults: the 
AusDiab Kidney Study. J Am Soc Nephrol. 
2003;14(suppl 2):S131-S138.

Janmohamed MN, Kalluvya SE, Mueller A, et al. [11] 
Prevalence of chronic kidney disease in diabetic 
adult out-patients in Tanzania. BMC Nephrol. 
2013;14(8):183.

Guo K, Zhang L, Zhao F, et al. Prevalence of chronic [12] 
kidney disease and associated factors in Chinese 
individuals with type 2 diabetes: cross-sectional 
study. J Diabet Complications. 2016;30(5):803-
810.

Afkarian M, Zelnick LR, Hall YN, et al. Clinical [13] 
manifestations of kidney disease among 
US adults with diabetes, 1988-2014. JAMA. 
2016;316(6):602-610.

Tmar T.  La néphropathie diabétique : aspects [14] 
épidémiologiques, cliniques, paracliniques, 
thérapeutiques et évolutifs, étude rétrospective 
au niveau du service de néphrologie de l’HALD 
à propos de 198 cas (2003-2009) [Thèse de 



37Archives of Nephrology V3 . I2 . 2020

doctorat d’état en médecine]. Dakar : université 
Cheikh Anta Diop de Dakar Faculté de médecine; 
2010.

Seck S.M, Doupa D, Ahou S, et al. Prevalence and [15] 
Associated Factors of Diabetic Kidney Disease in 
Senegalese Patients: A Cross-Sectional Study in 
Saint-Louis. Open Journal of Nephrology, 10, 23-
33.

Soumia El. Néphropathie Diabétique lors de la [16] 
première. [Thèse de doctorat d’état en médecine]. 
Fès : La Faculté de Médecine et de Pharmacie de 
Fès. 2011.

Barzilay J, Warram J.H, Bak M, Laffel L.M, Canessa [17] 
M, Krolewski A.S. Predisposition to hypertension: 
RISK factor for nephropathy and hypertension in 
IDDM.  Kidney Int 1992; 41:723-730.

Baba [18] T, Murabayashi S, Aoyagi K, Sasaki K, 
Imamura K, Kudo M, Takebe K. Prevalence of 
hypertension in diabetes mellitus--its relation to 
diabetic nephropathy. Tohoku J Exp Med  1985; 
145 (2):167-73.

Cordonnier  D, Corticelli  P, Maynard  C, Halimi  [19] 
S, Pinel  N.  Nephropathies diabétiques. EMC 
(Éditions Médicales Elsevier SAS) Néphrologie 
1994; 18-066-P-10.

Mount D.B, Yu A.S.L. Transport of inorganic [20] 
solutes: sodium, chloride, potassium, magnesium, 
calcium and phosphate. The kidney. Philadelphia: 
Saunders Elsevier; 2008: 57P.

Olson J.L, Laszik Z.G. Diabetic Nephropathy. In: [21] 
Jennette J.C, Oison J.L, Schwartz M.M And Silva 
F.G.  Heptinstall’s pathology of the kidney, 6th 
Edition.  LWW (Philadelphie) 2007: 803-852.

Combe C, Kourilsky O. Maladie rénale chronique. [22] 
In : Kanfer A, Kourilsky O, Peraldi MN, Christian 
Combe C, éditeurs. Néphrologie et troubles hydro 
électrolytiques. Paris; 2014. p. 304.

Taleb N, Salti H, Al Mokaddam M, Merheb M, Salti [23] 
I, Nasrallah M. Prevalence and determinants of 
albuminuria in a cohort of diabetic patients in 
Lebanon. Ann

Andrésdóttir G, Jensen M.L, Carstensen B et al. [24] 
(2014) Improved Survival and Renal Prognosis of 
Patients with Type 2 Diabetes and Nephropathy 
with Improved Control of Risk Factors. Diabetes 
Care, 37,1660-1667.

Ruggenenti P, Fassi A, Ilieva A.P, et al. (2004) [25] 
Preventing Microalbuminuria in Type 2 Diabetes. 
The New England Journal of Medicine, 351, 1941-
1951.

Zoungas S, Chalmers J, Neal B, et al. (2014) [26] 
Follow-Up of Blood-Pressure Lowering and 
Glucose Control in Type 2 Diabetes. The New 
England Journal of Medicine, 371, 1392-1406. 

Lytvyn Y, Bjornstad P, Pun N, et al. (2016) New [27] 
and Old Agents in the Managementof Diabetic 
Nephropathy. Current Opinion in Nephrology 
and Hypertension, 25, 232-239. 

Vergara A et al. Clinical Kidney Journal, 2019, vol. [28] 
12, no. 3, 322–325

Sarafidis P, Ferro CJ, Morales E.Nephrol Dial [29] 
Transplant (2019) 34: 208–230

Prevalence and Factors of Renal Prognosis of Diabetic Kidney Disease in Senegalese Patients

Citation: Mbengue Mansour, Ciss Omar, et al. Prevalence and Factors of Renal Prognosis of Diabetic Kidney 
Disease in Senegalese Patients. Archives of Nephrology. 2020; 3(2): 33-37.
Copyright: © 2020 Mbengue Mansour, Ciss Omar, et al. This is an open access article distributed under the 
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited.


