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Summary
Among a diabetic clinic population of 5,000 there
were 113 patients (141%) with concurrent clinical
thyroid dysfunction (56 hyperthyroid, 57 hypothy-
roid). Seventy-one (62.8%) of these patients were
insulin-dependent and diabetes preceded thyroid dis-
ease in 85 (75-2%). Twenty patients were given
carbimazole for two or more years and of these 15
(75%) relapsed, a percentage not significantly differ-
ent from that seen in non-diabetic patients. The value
of screening diabetic patients for evidence of thyroid
dysfunction is discussed.

Introduction

The literature on an apparent clinical association
between diabetes mellitus, hyperthyroidism (Bowen
and Lenzner, 1951; Breslau, Lashof and Klein, 1955;
Ralli, Street and Pell, 1955) and hypothyroidism
(Bernstein, 1948; Farrer-Brown, 1962; Mulhern, Mosi
and Shulmann, 1965) is extensive. However, many of
the earlier papers are only case reports and there are
few series in which large groups of patients with
thyroid disease and diabetes have been systematically
evaluated in order to establish the magnitude of the
association.

This report documents the frequency of the associ-
ation of hyper- and hypothyroidism with diabetes
mellitus as seen by one clinician (M.I.D.) at the
Mater Hospital, Dublin, Ireland, over a 26-year
period (1955-80).

Materials and methods

Only patients with symptoms or signs of thyroid
dysfunction were studied. The diagnosis was verified
by physical examination and one or more of the
following: serum protein bound iodine, serum thy-
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roxine (T4), serum triiodo-thyronine (T3) free thy-
roxine index, serum thyrotrophin (TSH), thyrotro-
phin releasing hormone (TRH) testing and radioiod-
ine uptake studies. The laboratory tests available for
confirmation of thyroid dysfunction changed during
the period under review. Thus routine measurements
of antithyroid antibodies (microsomal and colloid),
serum TSH, thyroid stimulating immunoglobulins
and serum thyroglobulin were not made during the
earlier years of the study.

Hypothyroidism was treated with L-thyroxine in a
daily maintenance dose of 0-2 mg. Hyperthyroidism
was treated by surgery, radioiodine or carbimazole.
The rationale for using particular forms of treatment
in individual patients and the dose schedule for
carbimazole has been published (Sugrue et al., 1980).

Results

Approximately 5,000 patients attend the Mater
Hospital diabetic clinic. Nine hundred and fifty
patients with hyperthyroidism and 500 patients with
hypothyroidism were seen during the period under
review. The association of diabetes mellitus and
clinical thyroid dysfunction was found in 113 pa-
tients of whom 56 were hyperthyroid and 57 hypo-
thyroid. The female to male ratio in the hyperthyroid
group was 4.6/1, with a mean age at diagnosis of
hyperthyroidism and diabetes of 32 and 54 years
respectively. Comparable figures for the hypothyroid
group were 7.1/1, 54 years and 42 years (Table 1).
Insulin-dependent diabetes was diagnosed before age
30 in 17 patients with thyroid dysfunction, of whom
10 were hyperthyroid and 7 were hypothyroid. None
of the non-insulin requiring patients developed
diabetes before age 30. Seventy-one (62.8%) patients
required insulin and 29 (25.7%) were treated with
oral hypoglycaemic drugs (Table 2). In 85 patients
(75.2%) diabetes appeared before the thyroid disease
and in 12 (10.6%) the onset was simultaneous (Table
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TABLE 1. Hyperthyroidism and hypothyroidism in 113 patients with diabetes mellitus:
male/female distribution and mean age at diagnosis

Number of patients (%) Mean age (years) at diagnosis

Disease Male Female Total Diabetes Thyroid disease

*Hypothyroid 7(12-3) 50(87.7) 57 42 54
Hyperthyroid 10(17.9) 46(82.1) 56 50 32
Total 17(15-0) 96(85) 113

*1 post-thyroidectomy for hyperthyroidism
1 biopsy positive Hashimoto's disease
55 idiopathic

3). Two patients were taking sulphonylureas at the
time of diagnosis of hypothyroidism.

TABLE 2. Treatment of diabetes mellitus in 113 patients
with thyroid disease

Treatment

Insulin Tablets Diet only

Hypothyroidism 44*(77.2) 8(14-0) 5(8.8)
n-57
Hyperthyroidism 27 (48.2) 21(37-5) 8(14-3)
n = 56
Total 71 (62.8) 29(25.7) 13(11-5)

*n(9h

At the time of diagnosis of thyroid dysfunction, of
85 patients with existent diabetes, hypoglycaemia
and ketoacidosis was noted in four instances respec-
tively. Seventy (82.3%) patients presented with classi-
cal symptoms and signs of hyperthyroidism or
hypothyroidism.

Forty-three (75.4%) of the fifty-six hyperthyroid
patients were treated by carbimazole and of these, 15
completed a two-year course of treatment. Eleven
(73.4%) of these relapsed at a mean of 1-8 years
following treatment (range 4 months to 8 years). Five
patients were treated by antithyroid drugs for longer
than 2 years (mean 4 years) and 4 relapsed (mean

treatment-relapse interval 2 years, range 2 months
to 3 years). Four (50%) of eight patients treated by
subtotal thyroidectomy became hypothyroid (mean
treatment-hypothyroid interval 4 years, range 1-12
years). The incidence of relapse and hypothyroidism
following radioiodine (n=5) was 40%o and 20% re-
spectively at follow-up intervals of 6 and 9 years.

Discussion

Polyendocrine syndromes with underlying distur-
bance of cellular and/or immune mechanisms have
been studied in detail (Irvine, 1975). The prevalence
of antithyroid antibodies in diabetic patients has
been variously reported as ranging from 8% to 22%
(Pettit, Landing and Gest, 1961; Landing et al., 1963;
Whittingham et al., 1971; Goldstein, Drash and
Blizzard, 1970; MacCuish and Irvine, 1975. The
demonstration of islet-cell antibodies in diabetics
(Bottazzo, Florin-Christensen and Doniach, 1974)
has led to the concept of distinct types of diabetes
mellitus based on the presence or absence of autoim-
mune markers (MacCuish and Irvine, 1975). A
connection between tissue-type HLA-B8 and Graves'
disease (Grumet et al., 1973; McKenna et al., 1981)
has also been established and both thyroiditis and
juvenile diabetes show a stronger association with
HLA-B8 when they accompany other autoimmune
disorders (Bottazzo et al., 1978 a,b). Thus the earlier
clinical observation of the association between dia-

TABLE 3. Time relations between diagnosis of diabetes mellitus and thyroid disease in 113 diabetic
patients

Mean interval (in years)
between diagnoses

Diabetes Diabetes Diabetes Diabetes
first second Simultaneous first Range second Range

Hypothyroidism 49*(89) 5(8.8) 3(5.2) 13-8 1-44 15-8 1-47
n -57
Hyperthyroidism 36 (64-3) 11(19-6) 9(16.1) 8.9 1-25 12-7 1-26
n=56
Total 85 (75.2) 16(14-2) 12(10-6)

*n(%)
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TABLE 4. Reported frequency of hypothyroidism (Ho) in diabetes mellitus (DM)

Number of patients with
Author Year Ho DM Prevalence of hypothyroidism

Baron 1955 4 574 0-7%
Hecht & Gershberg 1968 9 530 1-7%
Bridgman 1971 11 980 1-1%
Ganz & Kozak 1974 114 60,073 0-19%
Feely & Isles 1979 18 255 4%
Present Series 1981 56 5,000 1-1%

TABLE 5. Reported frequency of hyperthyroidism (Ht) in diabetes mellitus (DM)

Number of patients with
Author Year Ht DM Prevalence of hyperthyroidism

Regan & Wilder 1940 61 1,882 3-2%
Howard & Hayles 1978 6 130 4-6%
Present Series 1981 57 5,000 1.1%

betes and thyroid disease is supported by serological
and tissue-type data.
The magnitude of the association is difficult to

define. The incidence of overt hypothyroidism in
different communities had varied from 0-6% (Reeve
and Stewart, 1979) to 1-5% (Tunbridge et al., 1977)
and the incidence of spontaneous primary hypothy-
roidism among the total admissions to several large
hospitals was reported to be between 0.01% and
0.08% (Means, De Groot and Stanbury, 1963).
Similarly, the reported incidence of diabetes mellitus
has varied from 0.55% (Palumbo and Labarthe, 1978)
to 0.8% (Medalie et al., 1975). There is little reliable
information on the prevalence of hyperthyroidism in
the community. The inclusion of patients with
subclinical hypothyroidism (Evered and Hall, 1972)
inflates the magnitude of the association. The re-
ported frequency of hypothyroidism and hyper-
thyroidism in patients with diabetes has varied
from 0.7% to 4% (Baron, 1955; Hecht and Gershberg,
1968; Bridgman, 1971; Ganz and Kozak, 1974; Feely
and Isles, 1979) and 3-2% to 4.6% (Regan and Wilder,
1940; Howard and Hayles, 1978) respectively (Tables
4 & 5). It has been suggested that patients with
diabetes mellitus should be screened routinely for
evidence of thyroid dysfunction (Feely and Isles,
1979).
The value of screening for evidence of subclinical

thyroid dysfunction may be questioned, however,
because raised TSH alone and the presence of
thyroid antibodies alone does not increase the risk of
subsequent overt hypothyroidism, and overt hypo-
thyroidism develops at the rate of only 5% a year in
women who have both raised TSH and thyroid
antibodies (Tunbridge et al., 1981). It might be more
logical to screen only those patients with insulin

dependent diabetes diagnosed before age 30, that is,
those patients with a high prevalence of organ-
specific autoantibodies (Regan and Wilder, 1940;
Howard and Hayles, 1978; Tunbridge et al., 1981;
Irvine et al., 1970).

Hunton, Wells and Skipper (1965) reported that
treatment of diabetes with sulphonylureas led to an
increased incidence of goitre and hypothyroidism.
This view has subsequently been challenged (Ganz
and Kozak, 1974; Prince, Worth and Shenfeld, 1980)
and the discrepancy between results has been attrib-
uted to the greater goitrogenic potential of earlier
sulphonylureas (Kuuisto and Antila, 1956) and their
ability to reduce serum thyroid binding proteins
(Burdick and Brice, 1968). Our findings that only two
patients were on sulphonylurea treatment before the
diagnosis of hypothyroidism suggests that sulphonyl-
ureas are unlikely to cause clinical hypothyroidism.

There is conflicting experimental evidence on the
effects of excess thyroid hormones on carbohydrate
metabolism. Griffiths (1939) and Okajima and Ui
(1979) have shown an acceleration in carbohydrate
metabolism, whereas Lazarus and Volke (1952) have
shown no change. A variety of additional abnormali-
ties in carbohydrate homeostasis have been demon-
strated including decreased hepatic glycogen (McIver
and Winter, 1943), increased gut absorption of
hexoses (Althausen and Stockholm, 1938) and en-
hanced glucose-induced hyperinsulinism (Okajima
and Ui, 1978).
The importance of thyroid disease and diabetes

mellitus ('thyrodiabetes') as a clinical entity must
remain in considerable doubt. It is possible that the
magnitude of the association is inflated because of
the selected nature of the diabetic clinic population,
although there is no reason to suspect that the
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patients who attend our clinic are in any way
different from the total Irish diabetic population.
Moreover, whilst the thyroid hormone profile is
altered in uncontrolled diabetes with an increase in
reverse T3 and decrease in serum T4 and T3
(Saunders, Hall and Sonsken, 1978), neither hypogly-
caemia nor ketoacidosis was a major problem in the
present series and a dramatic change in insulin
requirements did not occur at the onset of hyperthy-
roidism or hypothyroidism.
The incidence of early relapse (75%) among

patients with hyperthyroidism and diabetes who were
treated by carbimazole is higher than reported in
previous series of non-diabetic hyperthyroid patients
(Solomon et al., 1953; Hershman et al., 1966). The 2-
year and 10-year cumulative percentage relapse in
162 hyperthyroid patients treated by a 2-year course
of carbimazole were 56% and 62% respectively
(Sugrue et al., 1980). Direct comparisons between
series is difficult, however, because of different drug
regimes, varying duration of follow up, different
patient populations and environments and applied
statistical techniques. The small number of patients
in the present study precludes a definitive statement
on the most appropriate treatment for hyperthyroid-
ism in diabetic patients.
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