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Abstract
A 12 year old Asian girl with a four year
history of poorly controlled insulin de-
pendent diabetes mellitus developed overt
diabetic nephropathy. There were no
clinical features of Rabson-Mendenhall
syndrome. Screening for microalbumin-
uria would have identified incipient dia-
betic nephropathy and highlighted the
importance of good glycaemic control.
Although screening for microalbuminuria
is recommended after five years from
diagnosis, it may be appropriate to under-
take this annually in those with poor
glycaemic control.
(Arch Dis Child 1997;77:524–525)

Keywords: diabetic nephropathy; adolescent; micro-
albuminuria; hypertension

Diabetic nephropathy is rare in adolescents and
unusual in those who have been diagnosed for
less than five years. However, microalbumin-
uria (incipient nephropathy) and even renal
histological changes can be found a relatively
short while after diagnosis in some diabetics. It
is not clear what determines the rate of
progression from incipient to overt nephropa-
thy but hypertension, glomerular hyperfiltra-
tion, hypercholesterolaemia, and poor glycae-
mic control have been implicated.1 We describe
a case of rapid onset overt nephropathy in a
diabetic with poor glycaemic control.

Case report
A previously healthy 8 year old girl born of a
consanguineous Asian marriage presented in

1992 with a one month history of polyuria,
polydipsia, and weight loss with a blood
glucose of 19.7 mmol/l and a glycated haemo-
globin of 7.5%. Insulin dependent diabetes
mellitus was diagnosed and she was com-
menced on Humulin M3 (Lilly) 1.0 units/kg/
day. Her mother was reported to have uncom-
plicated non-insulin dependent diabetes
mellitus. Education of the child and family
proved to be diYcult despite the use of
interpreters and subsequent compliance with
the insulin regimen and diet was poor.
Extremes of blood glucose were evident
because of frequent hypoglycaemic attacks and
episodes of diabetic ketoacidosis over the sub-
sequent years. Glycated haemoglobin values
(HbA1c) were consistently high, the mean value
being 12% (range 5–15.5%, normal range 3.5–
7%) over this time. By four years from diagno-
sis the insulin requirement had increased to 1.3
units/kg/day, although diabetic control re-
mained poor. She was noted to be hypertensive
and to have heavy proteinuria. An ophthalmic
examination revealed oedema of both retinas
and some peripheral vessels with features sug-
gestive of early neovascularisation.

After referral to this hospital hypertension
was confirmed by 24 hour ambulatory blood
pressure monitoring (30% of systolic and 70%
of diastolic blood pressure readings greater
than 97.5 centile for height). She was hyper-
cholesterolaemic (cholesterol 5.8 mmol/l). The
early morning urine protein to creatinine ratio
was significantly raised at 483 mg/mmol
(normal less than 20, nephrotic range greater
than 200) but plasma albumin was normal at
40 g/l. Plasma creatinine was 36 µmol/l giving a
calculated glomerular filtration rate of 164
ml/min/1.73m2 using the Schwartz formula.

A renal biopsy specimen demonstrated strik-
ing tubular epithelial cell vacuolation due to
glycogen deposits (Armanni-Ebstein lesion, fig
1), early nodular glomerular sclerosis, hyaline
deposits in the tubules, thickened tubular
basement membrane, and arteriolar sclerosis.
Immunofluorescence demonstrated IgG in
capillary walls and Bowman’s capsule.

On electron microscopy (fig 2) there was
marked thickening and irregularity of the base-
ment membrane of the capillary wall. The
lamina densa was thickened and irregular and
lamellation of the lamina rare was noted.

Discussion
The finding of heavy proteinuria, hypertension,
and a raised glomerular filtration rate were
indicative of overt diabetic nephropathy, a
clinical state not normally entered before
15–20 years of diabetes. The renal biopsy find-
ings were typical of diabetic glomerulopathy;

Figure 1 Periodic acid SchiV stain (magnification × 20) demonstrating wrinkled tubular
basement membranes (arrow) and marked vacuolation of tubular cells due to glycogen
deposition (Armanni-Ebstein lesion *).
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the marked vacuolation due to glycogen depo-
sition was unusual and caused by very poor
glycaemic control. Our review of the literature
has identified only one prepubertal child who
developed diabetic nephropathy 4 years 9
months after the onset of diabetes but in
contrast to our case there was a family history
of diabetic nephropathy.2

Such a presentation with overt diabetic
nephropathy so soon after the onset of diabetes
is unusual. The early onset of insulin depend-
ent diabetes is said to be associated with the
later development of proteinuria and it has
been suggested that the progression of neph-
ropathy in childhood may be slower than in
later life.3 By contrast one study suggested the
incidence of incipient and overt nephropathy in
adolescent diabetics may be greater than previ-
ously thought,4 although the minimum dura-
tion of disease in this study was five years.

It is unclear why some individuals develop
diabetic nephropathy at an earlier stage than
others,1 although poor compliance with the
treatment regimen is the likely explanation in
this case. Poor glycaemic control is a well
recognised risk factor for the development of
renal vascular disease.5 The genetic factors
contributing to the development of nephropa-
thy are unclear but a role is suggested from the
finding that patients with diabetic nephropathy
and their first degree relatives have abnormal
erythrocyte Na+/Li+ countertransport, possibly
predisposing them to hypertension. Moreover,
the recent observation that advanced glycosyla-
tion end products increase mesangial cell
transforming growth factor-â and platelet
derived growth factor production with a result-

ant increase in collagen III synthesis6 suggests
these cytokines may have a part to play in the
development of renal lesions and this propen-
sity may well be found to vary between
individuals. Ethnic influences have been noted
with a high incidence of diabetic nephropathy
in Asians and other populations.

While most individuals with persistent
microalbuminuria go on to develop overt
nephropathy, good glycaemic control may pre-
vent or slow progression, although hyperten-
sion, hyperlipidaemia, and ethnicity may also
influence the rate of progression. Biopsy
changes of nephropathy have been noted early
in the course of diabetes and histological
assessment may serve to identify children who
would benefit from intensive eVorts to achieve
good glycaemic control. In contrast evidence
suggests the clinical course of individuals with
heavy proteinuria cannot be altered by good
glycaemic control but reduction of hyperlipi-
daemia and the use of angiotensin converting
enzyme inhibitors to control blood pressure
and reduce proteinuria may diminish the rate
of decline in renal function.

This case demonstrates early onset diabetic
nephropathy in an Asian child without a strong
family history of diabetic nephropathy. Regular
screening for microalbuminuria is not usually
undertaken before five years from diagnosis but
could be justified in those with poor glycaemic
control. In this child the finding of micro-
albuminuria may have identified the earlier
need for renal biopsy to detect structural renal
changes and would have served to reinforce the
clinical drive to improve glycaemic control,
possibly slowing the development of overt dia-
betic nephropathy. Unfortunately, better gly-
caemic control alone is now unlikely to alter
her clinical course but aggressive management
of hyperlipidaemia and control of blood
pressure using an angiotensin converting en-
zyme inhibitor may reduce the rate of decline in
renal function.
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Figure 2 Gross thickening of the glomerular basement membrane demonstrated on electron
microscopy (magnification × 9900).

Early onset of diabetic nephropathy 525

 on M
ay 15, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.77.6.524 on 1 D

ecem
ber 1997. D

ow
nloaded from

 

http://adc.bmj.com/

