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Annual screening of patients with diabetes for micro­

albuminuria will make it possible to identify early

nephropathy. Improving glycaemic control, aggressive

treatment of hypertension and use of ACE inhibitors will

slow the rate of progression of diabetic nephropathy.
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An article published early in 1998 outlined the screening and

significance of micro-albuminuria in diabetes mellitus. 1 Micro­

albuminuria is one of the earliest clinically identifiable signs of

diabetic nephropathy, andit is believed that prevention of

progression is best achieved at this stage.2.3

MANAGEMENT OF MICRO-ALBUMINURIA
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In order to understand the rationale behind the current

recommendations for management of micro-albuminuria (early

nephropathy) to protect renal function in diabetes, it is

important to outline the impact of glycaemic and blood

pressure control, use of angiotensin-converting enzyme (ACE)

inhibitors and other modalities.

Proposed guidelines for management are presented in

Fig.P'

Goals:
Stable GFR
Stable or declining MA
BP < 139/85 mmHg

Fig. 1. Management of micro-albuminuria in diabetes mellihls.

Effect of glycaemic control

Several smaller studies and the Diabetes Control and

Complications Trial (DCCT) have shown conclusively that

intensive glycaemic control prevents the onset of (micro­

albuminuria) and delays the progression (micro-albuminuria ---7

proteinuria) of diabetic nephropathy in type 1 diabetes.' An

earlier prospective study in Japanese with type 2 diabetes, most

of whom were of normal weight, suggests a similar benefit of

glycaemic control on diabetic nephropathy.' More recently the

largest clinical study in type 2 diabetes, the United Kingdom

Prospective Diabetes Study (UKPDS), has confirmed that

intensive blood glucose control decreases the risk of

microvascular complications in this groUp.7 However, there is
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little evidence from long-term studies that glycaemic control

influences the progression from overt nephropathy

(proteinuria) to end-stage renal disease (ESRD).

The best glycaemic control possible should therefore be the
goal for every diabetic patient.~~5.8.9

Blood pressure control

Current consensus recommends that the classification of blood

pressure and hypertension in diabetes be based on the Fifth

Report of the Joint National Committee on Detection,

Evaluation and Treatment of High Blood Pressure 0 C-V).~U-ll

The JNC-V classification for adults (> 18 years) defines B.i
hypertension as an average blood pressure (BP) of;;;, 140 mmHg

systolic or ;;;, 90 mmHg diastolic, based on repeated

(;;;, 3) measurements. A normal blood pressure is defined as

< 130 mmHg systolic and < 85 mmHg diastolic. Micro­

albuminuria is associated with a modest increase in blood

pressure. Using the recent definition of hypertension
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(BP;;, 140/90), its prevalence has been shown to exceed 50% in

both type 1 and type 2 diabetics with micro-albuminuria in a
clinic-based study."

Hypertension (both systolic and diastolic) increases the risk

of both the development and the progression of diabetic
nephropathy.~S.lo-l3 Randomised clinical trials have shown that

aggressive antihypertensive intervention is beneficial in

slowing the progression of diabetic nephropathy by:

(i) decreasing micro-albuminuria or proteinuria; (ii) retarding

progression from incipient (micro-albuminuria) to overt

(proteinuria) diabetic nephropathy; and (iii) slowing the decline

in the glomerular filtration rate (GFR) in patients with overt
(established) nephropathyY"'IO.I3-16 Current consensus is that the

primary goal of therapy for non-pregnant diabetic patients

aged over 18 years is to reduce BP to < 130 mmHg systolic and

< 85 mmHg diastolic, and maintain it at that level, and

moreover that the BP may be reduced even further if this is

done with caution and is well tolerated by the patient.~'·8-IO.13

(For patients with isolated systolic hypertension (systolic

pressure;;, 180 mmHg) the initial goal is to reduce the systolic

BP to < 160 mmHg, and to lower the systolic BP by 20 mmHg

for those with levels of 160 - 179 mmHg. (If these initial goals

are met and well tolerated, further lowering may be indicated).

In the recent JNC-VI Report,17 although there have been

slight modifications in the classification of BP (i.e. an additional

'optimal BP' category « 120/80 mmHg) and the combining of

stages 3 and 4 hypertension), the goal of antihypertensive

therapy in diabetes is as set out in the JNC-V Report.

Therapeutic modalities for blood pressure control should
follow the currently recommended guidelines.~""l1·13.17 A major

aspect of initial treatment is lifestyle modifications, e.g. weight

loss, reduction of salt and alcohol intake, and exercise.

In patients with underlying nephropathy (micro­

albuminuria), treatment with'angiotensin-converting enzyme

(ACE) inhibitors is also indicated as part of initial therapy (vide

infra). If, after 4 - 6 weeks, sufficient blood pressure reduction

has not occurred, additional pharmacological therapy is
indicated in a stepwise fashion.lo.n.17

Use of ACE inhibitors

Earlier studies have confirmed that aggressive antihypertensive

therapy with conventional drugs (B-blockers, diuretics and .

hydralazine) was able to decrease albumin excretion and the

speed of decline in the GFR in type 1 patients with diabetic

nephropathy.IO

Subsequently animal studies provided evidence that ACE

inhibitors were superior to other antihypertensive agents in

retarding the progression of renal disease. ACE inhibitors, but

not other agents, decrease and can normalise intraglomerular

capillary pressure (glomerular hypertension) by preferential

dilatation of efferent glomerular arterioles.
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This observation was confirmed in human studies. Many

studies have shown that in hypertensive patients with type 1

diabetes, ACE inhibitors can reduce the level of albuminuria

and can reduce the rate of progression of renal disease to a

greater extent than any other antihypertensive that lowered
blood pressure to an equal degree. ISo" It has also been

demonstrated that ACE inhibitors are beneficial in reducing the

progression of micro-albuminuria in both normotensive

patients \,\.jth type 1 diabetes'" and in normotensive and

hypertensive patients with type 2 diabetes.21
;-

In light of the above, the following recommendations can be

made:

1. Because of their efficacy as antihypertensive agents and

their selective benefit in retarding progresSion of diabetic

nephropathy, ACE inhibitors are recommended as the

primary treatment of all hypertensive, albuminuric diabetic
patients.~'·1Oo17 <

2. Because of the high proportion of patients who progress

from micro-albuminuria to overt nephropathy and ESRD, ACE

inhibitors are recommended for all type 1 patients with micro­
albuminuria, even if they are normotensive.~4.1O.17

3. However, because of the more variable rate of progression

from micro-albuminuria to overt nephropathy and ESRD in

patients with type 2 diabetes, the use of ACE inhibitors is

optional.W7 Should such a patient show progression of

albuminuria or develop hypertension, an ACE inhibitor would

clearly be indicated.'

The new angiotensin receptor blocker losartin has not been

studied in humans with regard to renal protective effects.

Use of calcium channel blockers

Studies have shown that the benzothiazepene and

phenylakylarnine classes of calcium blockers can reduce the

level of albuminuria, but no study to date has demonstrated a

reduction in the rate of decline of the GFR with their use.

Nonetheless, in.patients who do not tolerate ACE inhibitors

these agents may prove useful. 1O

Other modalities

Animal studies and several small studies in humans with

diabetic nephropathy have shown that a protein-restricted diet

moderately retards the rate of decline in the GFR. However, 0

there are inadequate data to evaluate the long-term

consequences in micro-albuminuric patients.' It has been

pTOposed that in such patients protein intake should be limited

to 0.8 g/kg/ day" and to 0.6 g/kg/ day once the GFR begins to

fall."

Where indicated, lipid-lowering interventions, sodium and

phosphate restriction, phosphate binders and agents

preventing early renal osteodystrophy may be used.
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ECONOMIC IMPACT

In a cost-benefit analysis of management of micro-albuminuria

in type 1 diabetes, early intervention was shown to have

considerable cost benefits.'

References

L Motala AA. 1\1icro-albuminuria in diabetes me1litus - significance and screening {Protocols
for Debate). S Aft Med / 1998; ss: 365-366.

2. Mogensen CE, Keane \VF, Bennett PH, et al. Prevention of diabetic renal disease with special
reference to microalbuminuria. Lancet 1995; 346: 1~1084.

3. Nathan DM, Rosenbaum C, Protasowicki VD. Single-void urine samples can be used to
estimate quantitative microalbuminuria. Diabetes Care 1987; 10: 414418.

4. Bennett PH, Haffner S, Kasiske Bl, et al. Screening and management of microalbuminuria in
patients with diabetes rnellitus. Am / Kidney Dis 1995; 25: 107-112.

5. The Diabetes Control and Complications Trial Research Group. The effect of intensive
treatment of diabetes in the development and progression of long-term complications in
insulin-dependent diabetes mellitus. N Engl JMed 1993; 329: 977·986.

6. Ohkubo Y. Kishikawa H, .4raki E, et al. lntensive insulin therapy prevents the progression of
diabetic microvascular complications in Japanese patients with non-insulin-dependent
diabetes mellitus: a randomizerl prospective 6-year study. Diabetes Res Clin Pract 1995; 28:
103-117.

7. UK Prospective Diabetes Study (UKPDS) Group. Intensive blood-glucose control with
sulphonyl ureas or insulin compared with concomitant treatment and risk of complications
in patients with type 2 diabetes (UKPD 533). Lancet 1998; 352: 837-853.

8. Viberti GC, MarshaU SM, Beech R, et al. Report on renal disease in diabetes. Diabet Med 1996;
13, suppl, 56-S12.

9. Consensus Development Conference on the diagnosis and management of nephropathy in
patients with diabetes mellitus. Diabetes Care 1994; 17: 1357-1361-

ID. Consensus Development Conference on the treatment of hypertension in diabetes. Diabetes
Care 1993; 16: 1394-1401.

11. Joint National Committee on Detection, Evaluation and Treatment of High Blood Pressure.
The fifth report of the Joint ational Committee on Detection, Evaluation and Treatment of
High 8100d Pressure (/NC-V). Arch Intern Med 1993; 183, 154-183.

12. Tamow l, Rossing P, Gall MA, Nielson F5, Parving I-fli. Prevalence of arterial hypertension
in diabetic patients before and after ]Ne-v. Diabetes Care 1994; 17: 1247-1251.

13. Je.rums G, Cooper M, Gilbert R, O'Brien R, Taft J. Microalbuminuria in diabetes. Med I Aust
1994; 161, 2IP-268.

14. Krowlewski AS, Warran JH. Natural history of diabetic nephropathy. Diabetes REV 1995; 3:
~59.

15. DeFronzo RA. Diabetic nephropathy: etiologic and therapeutic considerations. Diabetes Rev
1993; 3: 510-564.

16. UK Prospective Diabetes Study Group. light blood pressure control and risk of
maaovascular and microvascular complications in type 2 diabetes: UKPDS 38. BMI 1998;
317: 703-713.

17. Joint National Committee on Prevention, Detection, Evaluation and Treatment of High Blood
Pressure. The Sixth Report of the Joint National Committee on Prevention, Detection,
Evaluation and Treatment of High Blood Pressure. Arch ltltenl Med 1997; 157: 2413-2446.

18. Kasiske Bl, Kahl RSN, Ma J2, wo M, Keane WE Effect of antihypertensh'e therapy on the
kidney in patients with diabetes: a meta regression analysis. Ann Intern Med 1993; 118: 129­
138.

19. le\-vls EJ, Hansicker LG, Bain RH, Rohde RD. The Collaborative Study Group. The effect of
angiotensin-converting enzyme inhibition on diabetic nephropathy. N Engl I Med 1993; 329:
1456-1462.

20. The Microalbuminuria Captopril Study Group. Captopril reduces the risk of nephropathy in
lOOM patients \'\,'ith microalbuminuria. Diabetologia 1996; 39: 587-593.

21. Ravid M, 5avin H, Jutrin I, Bentall: Katz B, Lishner M. long-tenn stabilizing effect of .
angiotensin·converting enzyme inhibition on plasma creatinine and on proteinuria in
normotensive type II diabetic patients. Ann Intern Med 1993; 118: 577-581.

22. Pedrini !\.IT, levey AS, lau J, Chalmers TC, Wang PH. The effect of dietary protein restriction
on the progresSion of diabetic and non-diabetic renal disease: a meta-analysis. Ann Intern
Med 1996; U~ 627~2.

RADIO-IODINE THERAPY OF

HYPERTHYROID GRAVES' DISEASE

- THE BLOEMFONTEIN

EXPERIENCE

J Brunova, W MoUentze, M Nel, G Joubert

Objectives. The aim of this study was to investigate

effectiveness, action rate and eventual complications of radio­

active iodine (RAJ) therapy in our patients with

hyperthyroid Graves' disease.

Design. Retrospective analysis of clinical results.

Setting. Departments of Internal Medicine, Nuclear Medicine

and Biostatistics at the University of the Orange Free State,

Bloemfontein.

Subjects and outcome measures. Forty-three patients with

Graves' disease (38 women and 5 men) aged 19 - 67 years,

mean body mass index 25.0 kg/m', were treated with 10 - 15

mG RAJ between 1994 and 1997. Response to the therapy

was· monitored clinically (complications, body mass index)

and biochemically (serum free thyroxine (T4), thyroid

stimulating hormone (TSH) levels) at regular intervals.

Results recorded at 6, 12, 16 and 52 weeks were statistically

evaluated.

Results. All patients had diffuse enlargement of the thyroid

gland. Iodine-131 (131-1) uptake was increased (6 hours

67.3%,24 hours 79.9%). After RAI therapy 35/43 patients

(81.4%) were cured with a single dose of RAJ (34 patients

became hypothyroid, 1 patient remained euthyroid) and 8/43

patients (18.6%) needed a second dose of RA!.

Hypothyroidism occurred 6 - 52 weeks after the RAJ therapy,

in most cases after 3 - 4 months (94% of finally hypothyroid

patients). Replacement therapy with Eltroxin was started on

average 13 weeks after RlA therapy. Transient central

hypothyroidism was present in 15/34 finally hypothyroid

patients (44.1%) Graves' ophthalmopathy was clinically

diagnosed in 13/43 patients (30.2%) before RAJ therapy and

worsened in 2/13 patients (4.6%), who required

corticosteroid treatment. No other complications of RAI

therapy were found. The mean weight gain of patients was

4.0 kg within 3 months after RAJ therapy.
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