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NutritionalManagement of Diabetic
RenalTransplant Recipients
BARBARA ENGEL
Charing Cross Hospital, London, UK

This chapter provides the necessary background information required for a
health care professional to give dietary advice to a diabetic renal transplant
recipient. The chapter covers the main causes of morbidity and mortality in
diabetic renal transplant patients and examines whether dietary intervention
can improve graft survival and clinical outcome.

INTRODUCTION

RENALTRANSPLANTATION ANDDIABETES

End stage renal failure (ESRF) from diabetes is increasing and the number of
diabetic patients receiving a renal transplant is growing. Diabetes is also a
common metabolic complication following a successful renal transplant, due
partly to the steroids used to prevent graft rejection and to the associated
weight gain they cause. In one study involving 114 patients with normal
glucose tolerance, a week before transplantation, only 36 (32%) retained
normal glucose tolerance 9 to 12 months post-transplant with 27 (24%)
patients becoming frankly diabetic. Both b-cell dysfunction and insulin
resistance contribute to the development of diabetes post-transplant (1,2).
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MORBIDITYANDMORTALITY

Transplantation provides the best renal replacement option for diabetic
patients with ESRF, improving the quality of life (3,4), and resulting in less
neuropathy and anorexia. Unfortunately, renal transplantation does not
improve pre-existing metabolic conditions such as dyslipidaemia or bone
disease. These continue to progress and contribute to the long-term morbidity
and mortality. The medications used to prevent graft rejection also contribute
to metabolic risk factors, including weight gain and metabolic bone disease.

Five-year survival rates are higher following a renal transplant than with
regular dialysis, especially for people with diabetes. Despite this, five-year
survival rates for diabetic patients are still appreciably lower (66–75%) than for
non-diabetic patients (90–95%) (5,6). Mortality rates are lower when diabetic
patients receive a combined kidney–pancreas transplant than an isolated
kidney (6,7). To what extent this is due to improved glycaemic control is
uncertain, as patient selection criteria for a dual kidney–pancreatic transplant
inevitably select patients with low co-morbidity scores. Diabetic microvascular
disease, retinopathy and neuropathy improve initially following renal
transplantation. The neuropathy improvement is however more sustained in
patients receiving a combined kidney–pancreas transplant (8,9).

Ischaemic heart disease is present in 40% of diabetic patients prior to
transplant (3,4), and when present carries a threefold risk of a further coronary
event over the next four years (5). The higher mortality rate of diabetic compared
to non-diabetic renal transplant recipients is mainly related to this high incidence
of pre-existing coronary heart disease. In a four-year follow-up study of 101
transplant patients with Type 1 diabetes, the absolute mortality rate was 30%,
with 57% of these deaths attributed to arterial disease (5). Peripheral vascular
disease also progresses after a renal transplant, and the risk of ulcers and poor
wound healing is increased in these immunocompromised patients.

DIETARY INTERVENTION STUDIES

A 20-year literature search identifies few dietary intervention studies in renal
transplant patients. The number of subjects included in these intervention and
observational studies is small and many of these short studies fail to adequately
differentiate the effects of diet and medication, see Table 16.1.

KIDNEY SURVIVAL

A transplanted kidney is susceptible to hyperglycaemia and hypertension (3,4).
Hypercholesterolaemia and hypertriglyceridaemia also influence graft survival
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(10–12). The benefits of good glycaemic control on graft survival may however
require three or more years to become apparent. The rationale for optimising
glycaemic control is based on the knowledge that prior to transplant poor
glycaemic control influences glomerular filtration loss, and that long-term graft
survival following a combined kidney and pancreas transplant (K-P) is better
than for an isolated kidney (13,14). Improved lipoprotein concentrations are
also observed after K-P transplantation and this again is attributable to better
glycaemic control (15).

Low-protein diets in the diabetic patients with CRF have been shown to have
a beneficial effect on disease progression and proteinuria. A number of studies
in (mostly non-diabetic) transplant patients have shown that reducing protein
intake may improve graft survival and slow the progression of renal disease in
chronic rejection (16–18). Hyperlipidaemia prior to, and following, transplant is
also associated with an increased risk of graft rejection (12).

There is a suggestion that fish oils can protect the kidney in cyclosporine-
treated renal transplant recipients. However the role of omega-3 unsaturated
fatty acid supplementation remains controversial. In one randomised
prospective controlled trial early dietary supplementation post-transplant
with daily 6 g fish oil for one month favourably influenced renal function in the
recovery phase following a rejection episode in patients treated with
cyclosporine (19,20). In another study although patients taking 6 g/day of
fish oils did not show any improvement in rejection rates at one year they did
have a non-significant improvement in their renal function (20). The role of
dietary intervention with antioxidants and diets to decrease PAI-1 synthesis in
renal transplant recipients requires further evaluation.

CARDIOVASCULAR DISEASE

Both renal disease and diabetes are associated with accelerated CVD. The
sedentary lifestyle adopted by many renal patients exacerbates weight gain and
many of the recognised metabolic risk factors attached to this. Dietary advice
needs to address the usual modifiable CVD risk factors in this group. It could
be argued that a diabetic with a functioning renal transplant should receive the
same advice as other diabetics without renal failure. However, the response to
diet therapy may not be similar due to the anti-rejection medications prescribed
(21).

Obesity prior to a renal transplant is associated with higher five-year
mortality rates. In one study of 127 obese (BMI431 kg/m2) non-diabetic renal
transplant recipients the five-year survival rate was 67%. This was significantly
lower than the 89% observed in the 127 non-obese (BMI527 kg/m2) non-
diabetic renal transplant recipients (22). Most of this excess mortality can be
attributed to cardiac disease. Even if weight loss cannot be achieved prior to
transplantation, intensive dietary advice is required post-transplant to limit the
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usual weight gains that occur. In one study of non-diabetic patients the
percentage of patients who had a BMI425 kg/m2 increased from 22% to 36%
post-transplantation (23).

There are a few dietary intervention studies that deal specifically with
diabetic patients post-transplantation (15,24,25). However these studies only
involve small numbers of patients followed for a relatively short period of time,
and none adequately separate the effects of diet from the effects of medication.
In non-diabetic transplant patients the effectiveness of the Step 1 American
Heart Association diet to reduce weight gains and improve lipid profiles has
been very variable. Even when significant weight loss is achieved, by six
months, lipid profiles do not always improve. Hyperlipidaemia appears to be
related more to renal impairment than dietary fat modification, especially if
weight reduction does not occur (26). Population studies have shown that a
reduced-fat diet is required for at least two years to achieve any reduction in
cardiovascular events, and this possibly explains the disappointing results of
shorter-term studies in post-transplantation patients (see Table 16.1).

Hyperhomocysteinaemia (tHcy) is another independent risk factor for
coronary heart disease (27). Both Type 1 and Type 2 diabetic patients with
renal failure have approximately fourfold higher tHcy levels than controls
prior to transplantation. These levels can fall by a third after a successful renal
transplant and further falls have been reported with folic acid, B6 and B12
supplements (28). The routine place of these dietary supplements in diabetic
renal transplant patients awaits further studies.

TREATMENT STRATEGIES

For diabetic renal transplant recipients with pre-existing heart disease the lipid-
lowering drugs, belonging to the class of HMG-CoA reductase inhibitors, and
universally known as the ‘statins’, are thought to be more effective at reducing
cholesterol levels than advocating a low-cholesterol diet. However there are no
studies in the diabetic renal transplant population that allow us to judge
whether these drugs are as effective at reducing cardiovascular disease as in the
general diabetic population. Controlled studies on transplant patients
examining ‘healthy’ eating, lifestyle changes, glycaemic control and the use
of fish oils, vitamins and other ‘functional foods’ are required to determine
their benefit in graft survival and long-term cardiovascular health.

BONE DISEASE

Metabolic bone disease continues to influence morbidity and mortality after a
successful transplant. Despite normalisation of phosphate excretion and
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improved activation of vitamin D, parathyroid hormone levels can remain
elevated. Bone resorption continues due to the adverse effects of corticosteroids
on osteoblast function and calcium absorption from the gut. Type 1 diabetic
transplant recipients have been reported to have a higher fracture rate than
non-diabetic recipients (40% vs 11%) (29). This increased fracture rate is
similar in the male and female diabetic subjects, and contrasts with results from
the non-diabetic transplant recipients in whom the female fracture rate is
approximately twice that of men. Increased intake of dietary calcium and the
use of calcitriol and alendronate can help to neutralise the adverse effect of
corticosteroids.

CONCLUSION

Renal transplantation offers diabetic patients an improved quality of life and
longevity. Metabolic risk factors can be exacerbated by the immunosuppresion
needed to minimise graft rejection. Dietary advice to limit post-transplant
weight gain should be given along with advice aimed at meeting protein
requirements, improving glycaemic control and hyperlipidaemia and reducing
the risk of metabolic bone disease. The impact of this type of dietary advice on
overall morbidity and mortality remains to be fully evaluated.
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