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SUMMARY.

The prevalence of diabetes is increasing worldwide, with the prevalence in the developing world, including Africa,  increasing due to the ageing of the population and lifestyle changes associated with urbanisation and westernisation. In the developing world, long-term complications of diabetes occur early, involving a high proportion of patients due to uncontrolled hypertension, poor metabolic control and possible ethnic predisposition.

 Data in Africa regarding diabetes and its long-term complications is limited and the criteria used in screening and diagnosis of these complications, including diabetic nephropathy is non - uniform. Incipient nephropathy is reported in 32% to 57% of patients, nephrotic syndrome in about 10%, chronic renal failure in 4% and hypertension in 18% to 65% of all diabetics. Diabetics comprise over 25% of patients on dialysis in Africa. Age, duration of disease and gender are recognised determinants of the occurrence of diabetic nephropathy in these patients. Determinants of progression in diabetic nephropathy are less well documented. The design and implementation of strategies for early diagnosis and treatment, and population-based primary and secondary prevention, therefore, become a priority.

INTRODUCTION.

About 135 million adults worldwide had diabetes in 1995 and the vast majority had type 2 diabetes. The highest prevalence was found in the developed countries, but the global distribution of diabetes is changing [1]. By the year 2025, the number of people with diabetes is expected to increase by 170% in developing countries and by 42% in developed countries [1]. Unlike the developed countries, where most cases of diabetes are found in people older than 65 years, most cases in developing countries occur in those between 45 and 64 years of age, and a substantial number are found in those between 20 and 44 years of age, the child bearing years [1]. The earlier onset of diabetes in developing countries is also found in some ethnic groups in developed countries. Examples include American Indians, Black Americans, Mexican Americans, Australian Aborigines, and Migrant Chinese and Asian Indians. The greater frequency of diabetes during the childbearing years in these populations means that the offspring are more likely to be exposed to a diabetic intrauterine environment and suffer the expenses of the exposure.
The prevalence of diabetes mellitus and other non-communicable diseases is on the rise in African communities due to the ageing of the population and drastic lifestyle changes accompanying urbunisation and westernisation [2]. Urban lifestyle in Africa is characterised by changes in dietary habits involving an increase in consumption of refined sugars and saturated fat and a reduction in fibre intake [3]. Moreover, there is a reduction in physical activity associated with urban lifestyle. The population of Africa is predominantly rural (34% urban); however, the 1995-2000 urban growth rate was estimated at 4.3% ( compared to 0.5% in Europe) [4]. Thus , more than 70% of the population of Africa will be urban residents in 2025 [4]. A tremendous increase in the prevalence of diabetes attributable to rapid urbanisation is therefore expected.

Diabetes mellitus is no longer rare in Africa, and has a higher prevalence in populations of African origin who have migrated to Western countries compared to Caucasians living in the same countries [5]. Type 2 diabetes is the predominant form, but a classification problem persists for a high proportion of the patients [6]. There are numerous reports in populations of African ancestry of clinical presentations of diabetes which do not easily fit with the definition criteria of the main known types. Apart from classical type 1 and type 2 diabetes, tropical diabetes and ketosis-prone atypical diabetes have been described [7]. Moreover, diabetes mellitus is associated with a high rate of long-term complications in populations of African origin. Therefore, it will present a growing burden of health care systems of African countries, most of which already face difficult economic conditions. However, a prospective approach of this burden and possible prevention strategies has been hindered by the scarcity of data on diabetes in Africa. This is even more so for the complications of diabetes.

I have therefore reviewed data available on one of the complications of diabetes in Africa, that is, diabetic nephropathy using data from the developed world as a background.

A SYNOPSIS OF DIABETIC NEPHROPATHY WITH EMPHASIS ON THE WESTERN WORLD AND THE ROLE OF ETHNICITY.

In the western countries, the prevalence of diabetic nephropathy varies greatly, from less than 5% to 30% depending on the geographic area, the population  studied and therapeutic approaches [8-13]. Thus, an understanding of nephropathy is necessary in each population to adequately plan health care. In contrast with the relatively large amount of information on its prevalence, little is known about the incidence and the factors involved in the transition from normal urinary albumin excretion (UAE) to microalbuminuria in people with type 1 diabetes [8, 10, 12, 13].  

.In Spain, the baseline incidence of microalbuminuria, macroalbuminuria and kidney failure in patients with diabetes has been reported to be 14.2 (95% CI 12.3-16.3), 5.1 (3.9-6.4) and 3.4 (2.5-4.6) %, respectively [14]. In this study, over a 4.3 years  follow up, a cumulative incidence of microalbuminuria of 11.6% (2.7% per annum) was observed. In Denmark and England [15, 16], 205 and 148 patients were studied over 5 and 7 years respectively with an annual incidence of microalbuminuria of 1.5% and 1.6% respectively. In the primary prevention cohort of the diabetes control and complications trials (DCCT) 41 patients developed microalbuminuria in the intensive therapy group (annual incidence 1.8%) and 67 did so in the conventional therapy group (annual incidence 3.0%) after 9 years follow up [17]. In the EURODIAB study, in a cohort of 1134 patients followed over 7.3 years, the annual incidence of microalbuminuria was 1.7% [18].  
It has been predicted that in the next 10 years there will be a 50% increase in the number of adult Americans with diabetes [19]; 25 to 40% of these individuals will develop diabetic nephropathy. 

In patients with type 1 diabetes and nephropathy, as well as in renal diseases not caused by diabetes, factors associated with progressive loss of renal function have been identified in several prospective and cross sectional studies [20-23].  Apart from the duration of diabetes and glycaemic control [12, 16, 24], hypertension, proteinuria [15], dyslipidemia [11,12], and smoking [13] are among the most important modifiable risk factors. In addition, age, gender, and serum creatinine level have been identified as non modifiable risk factors that predict renal outcomes [25]. The other factors that may predict renal outcome independently include serum albumin and haemoglobin levels [25], underlying nephropathy, high dietary protein intake, low birth weight, obesity, metabolic syndrome X, genetic factors such as angiotensin converting enzyme “DD” genotype and chromosome 1q21 and exposure to lead [26].  
Chronic kidney disease and the development of ESRD due to type 2 diabetes mellitus and hypertension are particularly common in minority populations. African Americans have a 3 to 7 times greater risk of developing kidney disease than Caucasians, even for the same diagnosis [27, 28]. Although the incidence is increasing for both groups there is a clear disparity, with ESRD secondary to both hypertension and diabetes increasing at a much greater rate in African Americans [29]. Hispanic Americans, Native Americans, Mexican Americans and Asian Americans are also at increased risk [29]. Of Native Americans and Hispanic Americans receiving renal replacement therapy, almost 70% and 60%, respectively, have a primary diagnosis of diabetes [29]. Pugh and coworkers  [30] and others [28]  found  that even after adjusting for differences in the prevalence of diabetes, the incidence of ESRD in Black Americans was nearly 4 times as high as in non-Hispanic whites, and the rate in Mexican Americans was 2.5 times as high [30]. Burden and coworkers noted that Asians in the United Kingdom had 14 times the incidence of diabetic end stage renal disease as the Caucasians in the same region [31]. and Nelson et al (32) found that the rate in diabetic Pima Indians was 14 times as high as the estimated rate in the U.S. diabetic population aged 45-64 years. Numerous factors account for these differences, but exposure to an abnormal intrauterine environment may contribute to a greater acceleration in the rate of kidney disease in disadvantaged populations than in the rest of the developed world, because of the higher frequency of such exposure in minority populations. Type 2 diabetes in children and adolescents has increased more than ten fold in the last decade [33-35]. and correlates with increasing obesity, poor dietary habits, lack of physical activity and a family history of type 2 diabetes in first or second degree relatives [35-39]. As in adults, the prevalence and rate of increase of type 2 diabetes in young children is greatest in minority populations [35-39]. 

DIABETIC NEPHROPATHY IN AFRICA.

SCREENING AND DIAGNOSIS OF DIABETIC NEPHROPATHY IN AFRICA: The scarcity of data on diabetes and diabetic nephropathy in Africa not withstanding, the manner in which the latter complication has been screened for or diagnosed has been variable. Thus, dipstick urine testing, 24-hour urinary protein excretion, blood urea nitrogen, serum creatinine, creatinine clearance, presence of uraemic symptoms and/or signs, presence of hypertension, microalbuminuria, radionuclide glomerular filtration rate and histopathology have all been used either singly or in varying combinations. In as much as the staging of the nephropathy can be inferred from the various studies, there has been no definite attempt at this in a conventional manner [40]. The information thus obtained is mainly prevalence data and no inference can be made on the incidence, pathogenesis or progression and factors influencing it.

Arije et al [41] found 24 hours urinary protein estimation to be superior to albustix testing in the detection of early nephropathy in diabetic patients. This was not so for creatinine clearance. The latter finding was in contrast to that of Onyemelukwe and Rao [42] who found a decreased creatinine clearance in 21% of their patients with uncomplicated type 2 diabetes mellitus.

 Microalbuminuria  in patients with diabetes mellitus has been studied in Africa by Rotchford and Rotchford in South Africa [43] and Twahir in Kenya [44]. In both of the studies, the urinary albumin creatinine ratio was used.
PROTEINURIA AND HYPERTENSION IN DIABETICS IN AFRICA; In a study of one hundred unselected diabetic patients, using dipstick urinalysis, serum creatinine levels and creatinine clearance, Abdullah [45] reported renal involvement in 46% of diabetics in Kenya , while 7% had overt nephrotic syndrome. 45.7% of those with renal involvement were hypertensive as compared to 16.7% without renal involvement. Ngugi in 1989 [46], also working in Kenya, found that 15.8% of 359 diabetic patients screened had overt diabetic nephropathy. In 1994, Twahir[44] found a prevalence of microalbuminuria in 36.4% of 33 type 1 and in 40.5% of the 79 type 2 diabetics assessed. The corresponding prevalences of hypertension in the two types of diabetes were 42.4% and 58.2% respectively. Wanjohi et al [47] in Kenya, found hypertension in 50% and albuminuria in 26% of their type 2 diabetics who had had the  disease for two years or less. Their hypertensive patients had a significantly lower creatinine clearance compared to the non-hypertensive ones. 

In Tanzania, Mhando and Yudkin  [48] reported the prevalence of proteinuria and hypertension to be 14% and 26% respectively in a series of 139 diabetics. The prevalence was positively related to age and duration of the disease, but not to obesity, occupational group, smoking, sex or quality of control of diabetes. The increasing prevalence of hypertension with the duration of diabetes in Dar es Salaam has further been confirmed by Mugusi et al [49] in both type 1 and type 2 diabetes mellitus. They found the prevalence of hypertension to be 5% and 29.2% at presentation in the two types of diabetes respectively, the corresponding prevalences being 21.7% and 54.6% at 5 years. 

Similarly, Rolfe [50], in a study of six hundred African diabetic patients in central Africa recorded a prevalence of proteinuria in 23.8% and chronic renal failure in 3.8%. He also found that patients with proteinuria were older and had had diabetes longer than those without. The blood pressure tended to rise with increasing proteinuria, more so in males with severe nephropathy. These findings have been given support by a more recent study  by Djrolo et al [51] who found proteinuria in 28% of their patients, with age and duration of disease being significant dertaminants. However, the preponderance of males with proteinuria was a finding in contrast to that of the other studies. In a study in Ouagadougou, a prevalence of 24.8% for nephropathy and 20% of hypertension was reported in 400 unselected diabetics, with uraemia being reported in 9% of the cases with nephropathy [52].  In a study of 64 non-proteinuric diabetic patients in Yaounde, Cameroon, Sobongwi et al [53] detected microalbuminuria in 53.1% of the patients. Microalbuminuria correlated with duration of diabetes and the blood pressure in Abidjan, diabetic nephropathy has been found to be the commonest cause of secondary nephrotic syndrome accounting for 33% of the cases [54]. 
In Nigeria, Osuontokun et al [55] in a survey of 832 patients found diabetic nephropathy in 19%, while Adetuyibi [56].five years later reported a prevalence of 25.8%. In a more recent study, Alebiosu et al [57] found evidence of diabetic nephropathy in 39.9% of 138 patients screened in Ibadan., with 58.2% being hypertensive. More recently, Alebiosu [58] documented hypertension in 79.2% of patients with diabetes in Nigeria. 
Jialal et al [59] in South Africa, reported proteinuria in 7% and hypertension in 18% in 85 Indian patients with type 2 diabetes in the young. In a similar study reported  4 years later [60], they reported a prevalence of nephropathy of 15.5% in 105 Indians with type 2 diabetes mellitus diagnosed before the age of 30 years on the basis of the revised WHO criteria after a mean duration of disease of 14.8 years. Of note, these patients had a considerably lower glomerular filtration rate when compared with patients without nephropathy, but with a similar mean duration of disease. More recently, the same authors in a retrospective study of microvascular complications in South African black and Indian patients with diabetes for over 10 years found persistent proteinuria in 23.4% (blacks 25%, Indians 18.2%) and hypertension in 34%, with hypertension being significantly more prevalent in blacks, 41.7% versus 9.1% in type 1 diabetes mellitus [61]. In type 2 diabetes, the corresponding prevalences of persistent proteinuria and hypertension were 25% and 68%, hypertension again being more significantly prevalent in blacks. In both instances, persistent proteinuria also tended to be more prevalent in blacks. Although the duration of diabetes was a determinant of the occurrence of these complications in both types of diabetes, they both occurred earlier in blacks. In an attempt to assess care and complications in an unselected group of diabetics in a rural setting in South Africa,  Rotchford and Rotchford [43] found the prevalence of hypertension to be 65.4%, that of microalbuminuria, 46.4% and of macroalbuminuria, 13.4%. In an earlier study in Soweto, Gill et al [62] reported renal failure as accounting for 50% of the mortalities that had occurred in their patients with type 1 diabetes mellitus over a ten year period. In the same period,28% of their 64 type 1 diabetic patients had developed nephropathy. In Cape Town, Levitt et al [63] comparing the prevalence of microvascular complications in pancreatic diabetes and  type 1 diabetes mellitus found nephropathy in 23% and 16% respectively. They further noted that microalbuminuria was present in 33% and hyperfiltration in10% of each group. The GFR was reduced in 26% of those with pancreatic diabetes and in 13% of those with insulin-dependent diabetes mellitus. In a public sector primary care settings in the same town, in Black African residential areas, persistent proteinuria was reported in 5.3% while elevated albumin-creatinine ratio was seen in36.7% of 300 patients studied [64]

Lester [65] in a study of 105 Ethiopians  who had had diabetes for over 15 years, but less than 30 years reported a prevalence of nephropathy of 30% and noted that renal failure was the commonest cause of death in this group of patients after a follow up period of 7 years. A similar observation has been made by the same author in children developing diabetes before the age of 15 years [66]. Mengistu working in the same country found diabetic nephropathy in 23.1% of his study subjects [67]. Lester in a later report attributed death to renal failure in 29.8% of their patients who died after 11 to 36 years of diabetes [68]. Additionally, he noted that of the 121 patients who had had diabetes for at least 20 years, 29.8% had nephropathy. In a study of 431 patients with type 1 diabetes mellitus by the same author over a period of 15 years, he reported a prevalence of 6.0% for diabetic nephropathy [69]. In a more recent study in Addis Ababa, Ejigu [70] found nephropathy in 23.3% and hypertension in 18.4% of 283 diabetic patients. He noted that patients with nephropathy had heard diabetes for more than 10 years and that nephropathy was common in type 1 than type 2 diabetes; 33% versus 16.9%. 27.7% of patients with nephropathy had hypertension. In an earlier study of 215 unselected Ethiopian diabetic patients, the prevalence of nephropathy was reported as 12% [71] 
In Sudan, Elbagir et al [72] have reported a prevalence of nephropathy of 22% in patients with type1  diabetes mellitus 15-75 years old with a duration of diabetes greater than one year. They noted that these patients were significantly older, had longer disease duration and had higher serum cholesterol and triglyceride concentration with the majority having poor glycaemic control. More recently, ESRD has been reported to be responsible for 8% of the mortalities in diabetics in the Sudan by Ahmed et al [73].
HISTOLOGY OF THE KIDNEY IN DIABETICS IN AFRICA: Information regarding histological features of diabetic nephropathy in African diabetics is scanty. Greenwood and Taylor [74] reported nodular glomerulosclerosis in 4.2% of 48 autopsies in Ibadan with a corresponding figure of 22.9% for diffuse glomerulosclerosis. Smith and Adetuyibi [75] in their study of 88 autopsies reported diffuse glomerulosclerosis in 24.5% of cases and nodular glomerular lesions in 22.1%. Armani-Ebstein lesion represented 2.6% of the renal lesion. Thomas [76] reported glomerular histological manifestations including diffuse (84%) and nodular (21.9%) glomerulosclerosis respectively in her autopsy study of 32 diabetic kidneys in Ibadan. Tubular vacuolations was reported not to be a rare occurrence. Parson et al [77] got 1.8% and 11.1% respectively among 54 autopsies among Ugandans in 1968. Alebiousu et al [78] had renal biopsies in 55 patients with proteinuria. 45.5% had varying degrees of glomerular obsolescence. The frequency of occurence of nodular and diffuse glomerulosclerosis was 20% and 98.1% respectively. Armani- Ebstein lesion was rare among the patients studied.

DIABETIC NEPHROPATHY AS A CAUSE OF END-STAGE KIDNEY DISEASE IN AFRICA: Several studies have demonstrated the high incidence of chronic renal disease among black Americans. Unfortunately, there are no reliable statistics in all African countries. In a study by Akinsola et al [79] in Nigeria, diabetes mellitus was responsible for only 2% of the cases as compared to chronic glomerulonephritis and accelerated hypertension accounting for 50% and 25% respectively. It is to be noted that in this study no definitive cause could be found in 16% of the cases. In a ten year study of 368 patients with chronic renal failure in Nigeria, the aetiology of renal failure was undetermined in 62% [80]. Of the remaining patients whose aetiology was ascertained, hypertension accounted for 61%, diabetes mellitus for 11% and chronic glomerulonephritis for 5.9% [80]. Patients with chronic renal failure constituted 10% of all medical admissions in this center. Similar findings have been reported from Sudan, except that diabetes accounted for 9% of cases of chronic renal failure [81]. The rarity of diabetic nephropathy as a cause of chronic renal failure in Nigeria has been further confirmed by an autopsy study [82]. 

Statistics of the South African dialysis and transplant registry (SADTR) reflect the patients selected for renal replacement therapy (RRT) and do not accurately reflect the aetiology of chronic renal failure (CRF), as few patients with diabetic end stage renal disease (ESRD) are offered dialysis or transplantation because of associated co-morbid conditions [83].
The principal causes of chronic renal disease have been reported by Barsoum et al [84] and Naicker [85] as being interstitial nephritis (14 to32%), glomerulonephritis (11to24%), diabetes (5 to20%) and nephrosclerosis (5 to21%). Polycystic and other hereditary disease account for less than 5% of most series. Longitudinal statistical data in Egypt display a growing  trend to an even increasing prevalence of interstitial nephropathies and diabetes at the expense of glomerulonephritis, thereby approaching the pattern found in western nations. Thus, Essamie et al [86], while looking at causes of serious renal disease in Egypt commented that, the most common specific aetiology for chronic end-stage renal failure was diabetes mellitus type II in the older patients. Afifi and Karim [87], on the other hand, reported diabetes to be responsible for 8.9% of Egyptians with end-stage renal disease undergoing dialysis.

Chronic glomerulonephritis and hypertension, together with diabetes mellitus and obstructive uropathy, are the  principal causes of chronic renal failure in Tropical Africa and East Africa [88].
RENAL REPLACEMENT THERAPY IN DIABETIC NEPHROPATHY IN AFRICA: Diabetes mellitus is a frequent cause of ESRD in the USA, the European Union and Japan. Though initial data from Africa suggested that it was a rare cause of chronic renal failure data is emerging to suggest that it is more prevalent than earlier thought. Thus, in Tunisia 20.3% of the patients accepted for renal replacement therapy between 1990 and 1996 had diabetic nephropathy, the majority of these (79.6%) having type 2 diabetes [89]. The mean age was 53.2 years. Poor glycaemic control was noted in 46.7% of type 2 and 67.3% type 1 diabetics on dialysis. One  third started dialysis in emergency conditions with 91% requiring a temporary vascular access. At onset of dialysis 86.7% were hypertensive while 52.1 % were nephrotic.

In Kenya, Sheikh [90] in a study  of 176 patients on haemodialysis in Nairobi found 28.6% to be diabetics. All of them were type 2 diabetics and they were all hypertensive. Their mean age was  58.6 +/- 12.4 years.

It appears then, that diabetes should not be a contraindication to renal replacement therapy, even in the less economically endowed countries, despite the fact that this is implied in some of our better developed countries in Africa [82].
DIABETIC NEPHROPATHY IN TROPICAL AFRICA –THE WAY FORWARD: Strategies should be developed to screen for and manage conditions such as hypertension and diabetes mellitus at the primary health care level in an effort to decrease the incidence of chronic renal failure. In areas where there are insufficient 

numbers of physicians, nurses and other allied health workers could be trained to manage these conditions at a local level, with clearly defined criteria for referral of patients. Patients with renal disease should be referred to a nephrologist at an early stage so as to institute measures to retard progression and plan timely dialysis and transplantation. This is  important as a cost effective strategy, particularly where  only related donors may be available.

A public health approach to preventing ESRD requiring targeted stepwise primary, secondary and tertiary prevention may thus be necessary. It may therefore be important to combine both a population based and a high risk prevention strategy.

The high risk strategies focus on the members of the population with particular risk factors for renal disease. The population based approach seeks to modify the determinants of disease in the population as whole, and potentially have a larger impact on reducing the rates of disease. This approach relies heavily on public education, but incorporates activities that remove obstacles to healthy behavior.

.

Surveillance data on the level of blood pressure and glycemic control for patients with diabetes mellitus and hypertension usually demonstrate sub-optimal control in many cases. Combined with the unaffordability of chronic outpatient care for complex diseases like diabetes, hypertension and renal disease, Tropical Africa faces outstanding impediments to the optimal management of such patients. Thus, programmes that focus on preventing the onset of renal complications of diabetes and hypertension would need to be designed in order to address current obstacles and prepare for future hurdles to better patient care. 

The primary prevention approach would seek to (1) educate the general public regarding risk factors for renal disease and other chronic diseases; (2) identify individuals at risk for or who have early renal disease and associated chronic diseases; and (3) identify through epidemiologic studies the unique determinants of renal disease and disease progression. 

Community based programmes inculcating the above principles  have been tried in a number of developed and developing countries and include; The NKF- Singapore program [91], the National Kidney Education Progamme of the NIDDK [92], 
the NKF Kidney Early Evaluation Program (KEEP) [93], the Aboriginal community study [94] amongst others [95,96]. 

The secondary prevention and intervention program should focus on patients with known diabetes mellitus and hypertension. The goal of this component would be to intervene in the natural progression of diabetes, hypertension and renal disease through 

the elevation of standards of comprehensive treatment of diabetes and hypertension and the prevention of their associated complications.

The tertiary prevention, as far as diabetes mellitus and hypertension are concerned , involves preventing or delaying progression of chronic kidney disease to ESRD using tested and available pharmacological and non-pharmacological means.

                                                                                                                                                                                                                                                                                                                           These principles, which merely represent good practice, should be incorporated into regular adult health care in all communities and resourced appropriately. Similar programs, varying in details according to local realities, could also bring much benefit to high-risk populations in developing countries. Data gathered from clinical studies and randomized trials in developed countries have demonstrated that prevention of progression of cardiovascular and renal diseases is feasible. Reduction of high blood pressure and proteinuria with angiotensin-converting enzyme inhibitors or angiotensin receptor blockers, control of blood glucose and lipids, along with non-pharmacologic measures, such as smoking cessation, physical activity, and body weight control, offer an undisputable protection against cardiovascular and renal diseases [97]..
With some effort, prevention of the progression of renal disease with the combination of pharmacologic and non-pharmacologic approaches can be exported to less developed countries. Screening programmes can be implemented with simple, cheap, and reliable tests, such as measurement of body weight, blood pressure, blood glucose, and dipstick urinalysis for protein. Examples already exist. In India [98] and Bolivia [99] a large number of  people can already be screened with affordable means.

The impact on renal and cardiovascular morbidity and mortality of relatively simple measures, such as blood pressure reduction, good glycaemic control, and smoking cessation, is great and significant at any targeted level reached [100].   Quite soon,  patents  for antihypertensive drugs with specific protective effects against both renal and cardiovascular diseases, such as angiotensin-converting enzyme inhibitors will expire, making it feasible to implement more vigorous preventive programmes even in less economically endowed environments. A pilot programme in Australian Aborigines using a systematic treatment protocol, combining blood pressure reduction and improved glucose and lipid control with health education has been associated with improvement in clinical profile and mortality [101]. 
The Comission for the Global advancement of Nephrology (COMGAN) is already taking actions towards this end, with education and training of health professionals taking the first priority. The programme is putting emphasis on topics such as epidemiology, development of screening and treatment protocols and data handling. The involvement of international agencies such as the World Health Organisation (WHO) and the World Bank (WB) would assist in the success of such programmes.

Similarly, partnership with pharmaceutical industries would aid in the same direction. Diagnostic devices and drugs for treating hypertension, high blood cholesterol and glucose should be donated or at least offered at affordable prices to low income countries where prevention programmes are implemented as suggested by Schieppati et al [102]. Their additional suggestion that COMGAN promote the establishment of a Global Fund to Fight Renal Diseases is welcome.

The above issues aside, a protocol based policy should be widely adopted in the management of diabetics in Africa. Thus, algorithms for clinical diagnosis of diabetes and its complications should be developed and there should be defined protocols of management, both based on adequately controlled statistical data and clinical trials.

CONCLUSION.

The incidence and prevalence of diabetes mellitus and its complications in the developing world is increasing. This is attributed to the rapidly changing lifestyle and urbinisation. Despite the lack of uniformity in the definition of diabetic nephropathy in the studies carried out in Tropical Africa so far, it appears that this complication of diabetes mellitus is not that rare. Considering the cost implications of the management of this ailment, it is only reasonable that more effort should be directed towards preventive measures, more so primary (preventing or delaying onset of diabetes), but also secondary (preventing or delaying the onset of diabetic nephropathy) and tertiary (preventing or delaying the progression of diabetic nephropathy to ESRD).
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