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Hypothyroidism and growth failure in diabetes
mellitus
S COURT AND J M PARKIN

Department of Child Health, Royal Victoria Infirmary, Newcastle upon Tyne

SUMMARY The prevalence of thyroid disease in 134 children, adolescents, and young adults with
diabetes mellitus beginning in childhood is described. Clustering of a family history of thyroid
disease and the presence of thyrogastric antibodies in some patients supports the concept of familial
autoimmunity. In 4 children a diagnosis of hypothyroidism had already been made, one of whom
had shown marked faltering of growth. In a further 3 there was evidence of previously unrecognised
subclinical hypothyroidism but the growth of 2 of them had been good. The findings of this
study indicate that while subclinical hypothyroidism should be considered in a diabetic whose
growth is faltering, it is rarely a cause of such growth failure.

There is an association between diabetes mellitus
and autoimmune thyroid disease; often thyroid
antibodies are present in diabetic patientsl 2 and
carbohydrate intolerance has been shown in
children with autoimmune thyroiditis.3 Recent
evidence suggests that autoimmunity is of aetio-
logical importance in a subgroup of juvenile
diabetics in which antibodies are present both in
the patients and their families.4 It has therefore been
advocated that thyroid antibody studies should
form part of the initial investigation of diabetics.2 5
Poor growth velocity is common in children with

diabetes,6 7 and as this is particularly the case if
diabetic control is poor it is generally attributed to
the metabolic disturbance of the disease. In this
paper we explore the possible role of subclinical
hypothyroidism as a cause of the growth retardation.

Patients and methods

One hundred and thirty-four children and young
adults (70 male, 64 female) from diabetic clinics in
the Northern Health Region were studied. Each had
developed diabetes before puberty, was less than 20
years of age, and had been under regular review for
at least 2 years.

Standard haemagglutination and immunofluor-
escence methods were used to demonstrate the
presence of thyroid globulin, thyroid microsomal,
and gastric parietal cell antibodies. A minimum
titre of 1:20 for thyroid globulin and 1:100 for
thyroid microsomal antibodies was accepted as
positive, parietal cell antibodies being reported as

either present or absent. Thyroid function was
assessed by measuring the serum level of thyroid
stimulating hormone (TSH) by radioimmunoassay.
The bone age was estimated using the 20 bone
method of Tanner et al.8 Quality of growth was
determined by change in height standard deviation
(SD) score during the whole of the child's diabetic
life where height SD score=X-X/SD.

X=child's height
x,SD=mean and standard devi-

ation appropriate for age
and sex.9

On the basis of this measurement growth was
categorised as good if the change was positive, fair
if it was less than -0-5, poor if it was between
-0-5 and -1, and very poor if the change in SD
score was greater than -1.

Results

The details of 4 children with previously recognised
hypothyroidism are presented in Table 1. One child
(Case 2), with a strong family history of goitre, had
an ectopic gland confirmed by isotope scan. Cases 3
and 4 were siblings. The brother had developed
classical symptoms of diabetes mellitus 2 weeks
after his sister had been shown to have both diabetes
mellitus and autoimmune thyroiditis. His growth
velocity was slow during the 2 years after diagnosis
despite advance in puberty (Fig. 1). He was then
recognised as having hypothyroidism (TSH 22-7
mU/l) and when thyroxine was started he began to
grow normally.
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Fig. 1 Growth pattern in a diabetic boy with
hypothyroidism now under treatment.

A positive family history of thyroid disease was
found in 25 (18.5%) of the 134 patients: a first-
degree relative in 8, and a second-degree relative in
17. Thyroid antibodies were present in 17 (13%)
children, an incidence similar to that reported both
by Landing et al.10 and Riley et al.5 Twenty-two
(16%) children had either parietal cell antibodies or
thyroid antibodies, 5 having both, an incidence
comparable with that found by Bottazzo et al.4
Both thyrogastric antibody status and HLA types

were known in 121 children; of the 22 children with
thyrogastric antibodies 10 (45%) were HLA B8
positive while of the remaining 99 patients, in whom
thyrogastric antibodies were not present, 46 (46%)
were HLA B8 positive.
Among the 25 children with a positive family

history of thyroid disease thyrogastric antibodies
were present in 9 (36 %/), while in those with no such
family history thyrogastric antibodies were present

Table 2 Thyrogastric antibodies in relation to growth
(n = 126)
Growth Thyrogastric antibodies

Positive (n= 22) Negative (n= 104)

No (%Y) No (%)

Good 8 (36) 22 (21)
Fair 3 (14) 28 (27)
Poor 6 (27) 20 (19)
Very poor 5 (23) 34 (33)
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Table 3 Juvenile diabetes mellitus patients with thyroid stimulating hormone >7 mUll
Case Sex Age Age at which TSH Thyroid Family history Bone age Growth

(years) diabetes mellitus (mU/I) antibodies retardation
diagnosed (years)

1 F 9-0 1-2 13 7 Positive 2nd-degree relative <-1 Good
2 M 10.0 4.1 7.0 Negative Negative -1.5 Very poor
3 F 13.4 11.3 8*2 Positive Negative -1*2 Good
4 F 13.3 7-0 7-4 Negative Negative -1*7 Very poor
5 F 17-8 4.5 10.6 Positive 2nd-degree relative -2.5 Very poor
6 M 19-9 1.8 7.4 Negative Negative Adult Fair

40

36

30 8c
29

-o 25
C.) 20
0

a~~~~~~~15
E 10
:3 ~~~~~9z

2

<2 <3 <4 <5<6 <7 <8 <9<10<11 <12<13 <14
TSH (mU/1)

Fig. 2 Serum TSH levels in 124 diabetic children.

in only 13 (12 %O). The incidence of poor growth was
no greater in those with thyrogastric antibodies
(Table 2).
The serum TSH levels in 124 patients are shown

in Fig. 2. Eight children had levels of 7 mU/1 or
more, the accepted upper limit of normal,11 and 2 of
these were already known to have thyroid disease.
Details of the remaining 6 are given in Table 3.
Three children (Cases 1, 3, and 5) who had positive
thyroid antibodies and levels of TSH greater than
8 mU/l may be regarded as having subclinical
autoimmune hypothyroidism. The two youngest
(Cases 1 and 3) had grown well throughout their
diabetic life and their growth rate during the year
before the study had been 7 and 8-2 cm. In Case 3
this was associated with the onset of puberty.
Case 5 was too old for recent growth data to be
relevant.
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