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This thesis focuses on the incidence, risk factors and familial predisposition for
nephropathy in diabetic and non-diabetic Surinamese South Asians. The Surinamese
South Asians, originally descended from the North-East India. Due to the former
colonial bounds with the Netherlands, a relatively young South Asian migrant
population settled in the Netherlands.

In chapter 2, the descent of the South Asian immigrants is described and their
migration to Suriname and the Netherlands. Unlike the South Asians in the United
Kingdom, Surinamese South Asian persons originally descended from a restricted
area in Northern India. The selection of contract labourers (indentured labourers) for
working in Suriname was very strict: there were at least five medical examinations.
Only healthy persons with a good physical condition and certain height were accepted.
Only one third of the 34000 migrated South Asians went back to India. So the South
Asian population of the Netherlands is probably more homogeneous than those in
other migrant studies. We described the structure and selection of the South Asian
immigrants, for the studies mentioned below, in a flow diagram.

In chapter 3, we determined the relative risk of end-stage diabetic nephropathy
between Surinamese South Asian immigrants and native Dutch European persons older
than 30 years, who are living in the city of The Hague. [1] In this population, the age-
adjusted relative risk for end-stage diabetic nephropathy was 22-times increased.
End-stage diabetic nephropathy due to type 2 diabetes was 38-fold increased in the
South Asian population. We were in an unique position to perform a demographically
and geographically defined population study. In the Netherlands, patients with end-
stage renal failure are assigned to a dialysis facility based on their place of residence.
We could identify them by using the national registry for renal replacement therapy
(RENINE). This registry also contains the diagnosis of end-stage renal failure (end-
stage diabetic nephropathy). We reviewed the medical charts to verify the diagnosis
of diabetic nephropathy. The diagnostic criteria were similar in both ethnic groups.
Most patients had proteinuria and diabetic retinopathy. We corrected for immigration
for medical reasons by excluding all South Asian patients who immigrated to the
Netherlands within two years before onset of renal replacement therapy. The 38-fold
increased risk for end-stage diabetic nephropathy could partially be explained by the
increased prevalence of type 2 diabetes in the South Asian population. A survey done
by the Municipal Health Service of The Hague showed an eightfold higher prevalence of
diabetes among the South Asian population than in the general Dutch population. [2]




In addition, large population studies in the UK showed a three to four times increased
risk for diabetes among the South Asian migrant population. [3-7] However, this higher
prevalence of diabetes does not fully explain the close to 40-times increased risk
for end-stage type 2 diabetic nephropathy among South Asians. Additional factors
should therefore be considered such as a more aggressive course of diabetic disease
or a higher incidence of nephropathy in the South Asian type 2 diabetic population.
The similar diabetes duration of 17 years until onset of the dialysis treatment in both
ethnic groups supports the hypothesis of a higher incidence of diabetic nephropathy
in the South Asian diabetic population. Furthermore, we cannot exclude differences
due to cardiovascular death before starting dialysis treatment because the Dutch
European dialysis patients were 13 years older than the South Asians.

In chapter 4, we described a cohort investigation among South Asian and Dutch
European type 2 diabetic patients for development of nephropathy. [8] As earlier
mentioned, the eight times higher prevalence of diabetes among South Asians only
partially explains the nearly 40-fold increased risk for end-stage diabetic nephropathy.
We therefore compared the incidence of microalbuminuria and the progression of
renal failure between South Asian and Dutch European type 2 diabetic patients.
After correction for the younger age of the South Asian patients (12 years), the
odds ratio for developing microalbuminuria or macroalbuminuria was nearly 4 in the
South Asian type 2 diabetic group. After 5 years follow-up, the loss in glomerular
filtration rate was 1.45 times higher (A GFR loss 10 ml/min/1.73 m2) in the South
Asian group. The higher risk for diabetic nephropathy in the South Asian population
was not explained by differences in classic risk factors: South Asians were younger
and had less cardiovascular complications and lower blood pressure values with less
antihypertensive medication than the Dutch European group. We also adjusted our
analysis for HbA1c levels in the South Asian diabetic patients. The higher risk for
microalbuminuria in South Asians was not attributed to differences in RAS blocker
or diuretic usage between the two ethnic groups. The adjusted odds ratio, derived
after multivariate analysis, slightly overestimates the true relative risk because of
the high frequency of microalbuminuria. After correction for the overestimation, [9]
the relative risk was still higher in the South Asian group: 2.8 (95% CI 1.1 to 4.9). Our
findings points to an genetic or environmental susceptibility factor within the South
Asian population.

In chapter 5, we investigated familial predisposition for diabetic nephropathy within
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the South Asian population. [10] We compared nephropathy prevalence between two
groups of first-degree relatives of South Asian patients with type 2 diabetes; the first
group (case-relatives) consisted of 169 relatives of diabetic patients with end-stage
diabetic nephropathy; the second group (control-relatives) consisted of 161 relatives
of diabetic patients without nephropathy. We could not detect a genetic susceptibility
for diabetic nephropathy within the South Asian population. The lack of familial
clustering of renal disease in South Asian diabetic patients points to a general ethnic
or environmental susceptibility for diabetic nephropathy in this population. This could
be due to the high prevalence of obesity and insulin resistance among South Asians.

In chapter 6, we explored the hypothesis that central obesity is associated with the
development of renal injury, prior to the manifestation of diabetes mellitus. [11]
Central obesity reflected by a high waist-to-hip ratio (WHR) has only recently received
more attention as a potential risk factor for renal disease in non-diabetic subjects.
[12-13] The pathogenesis is unclear and could be mediated primarily by adipogenic
inflammation and endothelial dysfunction giving microalbuminuria, or secondarily
by hypertension and hyperglycemia which accompany central obesity. [14-16] We
studied first-degree non-diabetic relatives of South Asian type 2 diabetic patients
for investigation of albuminuria and diabetes. Subjects who used antihypertensive
or antidiabetic medication were excluded. Subjects who had an abnormal glucose
tolerance test were also excluded. Central obesity was independently related with
low level albuminuria in normoglycemic South Asian subjects. With increasing central
obesity, other components of the metabolic syndrome such as body mass index, blood
pressure, glucose, CRP, triglycerides also increased. However, none of these factors
could independently predict the occurrence of increased urinary albumin excretion.
The albumin/creatinine ratios (ACR) in our study are below the conventional definitions
of microalbuminuria. However, recent studies indicate that comparable levels of
albuminuria well below the traditional threshold are a continuous risk factor for
cardiovascular morbidity and mortality. [17-20] Due to the lack of a threshold value for
increased cardiovascular risk, we defined “increased” albuminuria as an ACR higher
than the median value of the analyzed study group: > 0.31 mg/mmol. Multivariate
analysis for the presence of increased albuminuria (median ACR > 0.31 mg/mmol)
showed a relative risk of 4.1 for the highest versus the lowest tertile of WHR.




Conclusion

Central obesity is an early and independent risk factor for increased albuminuria in
normoglycemic South Asian subjects. This could not only explain the high prevalence
of type 2 diabetes, but also explains the high incidence of diabetic renal disease
in South Asians, probably by the mechanism of insulin resistance and endothelial
dysfunction in the pre-diabetic state. [14;15;21] We did not find familial predisposition
for renal disease in South Asian diabetic patients. We assume that the nearly 40-fold
higher risk of end-stage diabetic nephropathy in South Asian migrants [1] is primarily
caused by central obesity which leads to:

a. Early renal injury in the pre-diabetic state. [11]

b. Eight-times higher prevalence of type 2 diabetes mellitus. [2]

c. More diabetic nephropathy and faster decline in renal function. [8]

Can our findings be generalised to the current Indian and other migrant South
Asian populations?

In this thesis, we reveal that renal disease is increased in diabetic and non-diabetic
South Asian migrants. Can our findings in Suriname South Asians living in the Netherlands
be generalised to other migrant South Asian populations like in the United Kingdom,
or in 800 million Indian Asians living in the Indian subcontinent?

There are no large comparative studies done in the origin of the Surinamese
South Asian population in North-East India. [22] However in urban Pakistan, a high
prevalence of chronic renal disease with reduced glomerular filtration rate (GFR <
60ml/1.73 m?) was shown by Jafar et al. [23] They found a low GFR in about 30% of a
population-based sample. The risk factors were the same as in our study: older age,
lower body weight, lower BMI, higher blood pressure and diabetes.

Although comparative studies are lacking for renal disease between Indian Asians and
their migrant population, there are clear signs for heterogeneity in other correlated
diseases like diabetes and coronary heart disease. South Asian migrants worldwide
have a high risk for insulin resistance, obesity and type 2 diabetes mellitus. [2;3;24-28]
The prevalence of diabetes is much higher in migrant South Asian populations than
in their original Indian population. [7;29;30] However the prevalence of diabetes is
rising rapidly, especially in the urban population in India. Between 1971 to 2000, the
prevalence rose from 1.2 to 12.1%. [29] Improved socioeconomic status, increased
family income, educational status, and a sedentary life-style are contributing factors.
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The risk for diabetes is four times higher in the urban areas than in the rural parts. [31]
The same applies to the prevalence of coronary heart disease risk factors. [30;32-39]
Bhatnagar et al. showed the impact of migration from India to the UK in South Asian
migrants versus their siblings living in India. [30] Insulin resistance and cholesterol
was higher in the migrated siblings in the UK. Furthermore, South Asians have a high
risk for coronary heart disease despite lower Framingham risk scores.[40] Bhopal et
al. showed a large difference in the prevalence of coronary heart risk factors between
the different population of the Indian subcontinent. [41] For instance Bangladeshi
and Pakistani were poorer and had more diabetes than Indians (22.4 versus 24.6%).
Bangladeshi men smoked more and had higher levels of glucose and dyslipidemia.
However, their blood pressure was lower than in other Indian groups. Renal disease
is one of the strongest risk factors for cardiovascular death and correlated with
cardiovascular risk factors.[17-19] The heterogeneity in the prevalence of coronary
risk factors and diabetes could also hold true for renal risk factors.

Another difference in Surinamese South Asians is their area of descent. More than
80% of the migrants come from one area: The United Provinces of Agra and Oudh,
mainly referred to simply as the United Provinces. It corresponds approximately to
the modern-day Indian states of Uttar Pradesh and West-Bihar. The Dutch government
chose this area of recruitment hoping for more recruitment of immigrants because of
the food shortage and overpopulation in this part of India. In this food and resources
shortage, they selected South Asian migrants who were physically fit by medical
examinations. Due to this selection process the mortality among the South Asians
migrants went down from 20 to 2%.

In summary, although comparative studies for differences in renal disease between the
Indian population and migrant South Asian population are still lacking, there is evidence
of a chronic renal burden in the Indian subcontinent. Looking at the differences in
diabetes prevalence, coronary risk factors between the different populations on the
Indian subcontinent and their migrant descent, we cannot generalize our findings
straightly to other South Asian and Indian populations. Due to more urbanisation,
higher income and selection of the migrant population, diabetes, obesity and renal
disease seems to be exaggerated in Surinamese South Asians than in India. However,
the rapid rise in urbanisation and welfare in India will probably equalize the differences
within a few decades.




Implications in clinical practice

Screening for central obesity in South Asians with a simple measure tape could

identify persons at risk for developing renal organ damage already in the “normal”

glucose range. Since one out of three South Asian persons will develop diabetes in life,

prevention strategies should be employed starting at primary school. Progression of

impaired glucose tolerance to diabetes is high in Indian Asians and South Asians and can

be reduced by life-style programs or metformin. [42] Life style prevention programs

could not only prevent the complications of diabetes and obesity, but also be cost-

effective, because the diabetic complications start at a younger age in South Asians

with less cardiovascular death and continuously increasing medical consumption.
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