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Abstract. A 13-month-old infant was admitted to our Institu-
tion because of difficult metabolic control of diabetes mellitus.
Clinical and laboratory findings revealed that the child was af-
fected by both insulin-dependent diabetes mellitus and nep-
hropathic cystinosis.

Treatment with indomethacin was associated with growth
improvement at an early stage of renal insufficiency, but not
in more advanced renal failure.
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Introduction

In cystinosis involvement of multiple tissues and organs, re-
lated to intracellular deposition of cystine crystals, is well rec-
ognized [8]; among endocrine glands, the thyroid is most often
affected, leading to hypothyroidism in some cases [4, 6]. Insu-
lin-dependent diabetes mellitus (IDDM) has been described
in two cystinotic children, in whom diabetes appeared after
renal transplantation, at the ages of 10 and 14 years [3].

We report on a child with infantile cystinosis who first pre-
sented with diabetes mellitus.

Case report

M.C. is a boy who presented at the age of 13 months with
polydipsia, polyuria and progressive anorexia. Diabetes mel-
litus was diagnosed on the basis of hyperglycaemia and glycos-
uria, and insulin therapy was started, A few weeks later meta-
bolic control became difficult, and the child was transferred to
our Department. On admission, physical examination re-
vealed a pale, fair-haired, profoundly dehydrated child; body
weight was 9.5kg (10°-25° percentile), lenght 68 cm (< 3rd
percentile), body temperature 38.5°C and pulse 150 b/min.
The abdomen was distended, liver and spleen palpable 4 cm
under the costal margin. Chemical investigation of the blood
revealed: ESR 44/88; blood sugar 1.7 g/1; Na 135, K 1.7mEq/
I; Ca 7.9, P 4.0mg/dl; creatinine 0.8 mg/dl; Hb 8.7 g/l, Ht
26.2%; pH 7.30, HCO3 14.7mEq/l, B.E. — 9.8. There was
marked glycosuria (20 g/1} and slight proteinuria.
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LAbbreviution: IDDM = insulin-dependent diabetes mellitus

Shortly after admission blood sugar Jevels rose to 3.7 g/l
Insulin therapy, together with i.v. infusion of fluids, potas-
sium and bicarbonate was started, a satisfactory control of
glycaemia being achieved within a few days. However,
acidosis worsened and polyuria persisted unchanged (2-41/
day), unresponsive to vasopressin (maximal urinary osmolar-
ity after 1-deamino-8-D-arginine-vasopressin: 319 mOsm/1}.
Craniotabes was noted and the body temperature showed
multiple sudden increases to 39°C. Serum Ca and P progres-
sively decreased to 5.5 and 1.0mg/d]l respectively, while
alcaline phosphatase increased from 282 to 1500IU/ in the
presence of normal GFR and calcium excretion. In addition,
generalized hyperaminoaciduria and proteinuria of the mixed
type (55mg/m? per h) were present. A better control of
acidosis was obtained with a sodium bicarbonate dose of
120 mmol/day, which was later discontinued for a few days,
showing a distal acidification defect (urinary pH 8.15, H* O,
NHj 20.5mEq/day; plasma pH 7.28, HCO3 12mEq/l). Cys-
tinosis was suspected, and confirmed by the finding of a leuco-
cyte cystine content of 4.04 pymol/g protein and later of a fibro-
blast cystine level of 5.85umol/g protein (normal values
< 0.2). HLA typing showed the following pattern: A; A; Bg
Bwsi Bws Bws. Insulin therapy was discontinued on two occa-
sions, but each time glycaemia rapidly rose over 5g/l. Later,
determination of HbA, (8.3 mg/d}) also confirmed IDDM. In
the following months the child was treated with insulin (7~
8U/day), vitamin D (10000U/day), sodium bicarbonate
(tapered to 40 mEq/day) and a 1300 KCal diet, with satisfac-
tory control of glycaemia (values ranging between 0.8 and
2.4g/l). Acidosis persisted and no improvement in rachitic
signs was observed; iPTH was 2.08ng/ml (normal values
<0.9). Only with a further increase of bicarbonates to
100 mEq/day was a constant control of acidosis obtained. A 1
year follow-up revealed that the velocity of height increase
had been 2.9cm/year and creatinine clearance had dropped
from 130 to 70 ml/min per 1.73m”. At that time therapy with
1-25(0OH), cholecalciferol (0.25pg/day) and indomethacin
(2mg/kg per day) was started. In the following year the veloc-
ity of height increase improved (7.1 cm/year), as did rachitic
signs and calcaemia; iPTH decreased to 0.98ng/ml and al-
kaline phosphatase to 663 U/l. Polyuria and GFR did not de-
crease during this period. Indomethacin therapy was then in-
terrupted in order to evaluate further growth without this
medication: the velocity of height increase first fell to 3.4 cm/
year, and has remained constant around 5 cm/year in the last
18 months, without being favourably influenced by a second
indomethacin treatment period, performed when creatinine



clearance was 46 ml/min per 1.73 m* and thyroid function still
normal.

Discussion

In cystinosis, cystine crystals accumulate in many organs.
Functional impairement of endocrine glands, however, is
rare. In 1977 Lucky et al. [6] reported on autopsy findings of
four children with cystinosis, aged 2~10 years: abundant cys-
tine crystals were present in the stroma of all endocrine
glands, but no deposition of crystals was found in epithelial
cells in glands other than the thyroid; correspondingly, hypo-
thyroidism was the only endocrine abnormality detected.

In 1980 Broyer et al. reported on two children with cys-
tinosis in whom diabetes mellitus appeared after renal trans-
plantation, at the ages of 10 and 14 years, and speculated that
diabetes mellitus may be a late manifestation of the disease
[31.

Polyuria, polydipsia, acidosis and glycosuria in children
with nephropathic cystinosis may often create problems in dif-
ferential diagnosis with IDDM. In our case, the child present-
ed with the usual first overt signs of cystinosis, i.c. polyuria
and polydipsia, at the age of 13 months. However, IDDM was
already present at that time, and only when polyuria and
acidosis did not improve, in parallel with a good control of
glycaemia, was cystinosis suspected. Whether in this case dia-
betes mellitus is a consequence of cystinosis or the two dis-
eases are independent of each other is debatable. Considering
that the child is carrying a genetic risk factor for IDDM, i.e.
HLA Locus Bg, we tend to believe that the two diseases are
independent of each other.

Beneficial effects on polyuria, serum electrolytes and hor-
mone levels have been achieved by treating children suffering
from nephropathic cystinosis with indomethacin, 2.5-3 mg/kg
[5, 7]. Reports on growth during indomethacin therapy are
controversial: a definite enhancement was described in one
case [1], but no effect was demonstrated in other children [5].
We treated our patient with indomethacin, 2mg/kg, during
two different periods: the first time we observed a definite im-
provement in growth velocity that was not maintained when
indomethacin was stopped; the second time, approximately
2 years later, however, there was no positive influence on
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growth. Creatinine clearance was 70ml/min per 1.73 m? dur-
ing the first treatment period, and had dropped to 46 ml/min
per 1.73m? at the beginning of the second period.

Taking account of the beneficial effects of indomethacin
on nephropathic cystinosis reported in the literature, and of
the enhancement of growth observed in our patient during the
first period, we believe that the use of this drug should be con-
sidered, particularly during the early stages of the disease, be-
fore advanced renal failure becomes by itself a cause of poor
growth [2].
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