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Abstract

Introduction: Autoimmune diseases concomitant with diabetes may compli-
cate the treatment and adversely affect the prognosis. The most common
is Hashimoto’s disease (HD). We compared diabetes control and prevalence
of chronic complications in type 1 diabetes patients differing in the coexis-
tence of HD.

Material and methods: Medical records of 188 type 1 diabetics were analysed.
Hashimoto’s disease was diagnosed based on medical history, as well as
determination of the levels of thyroid peroxidase antibodies, hormones and
ultrasound examination. Statistical analysis was performed using Statistica
10PL.

Results: HD was diagnosed in 43 (23%) patients. The mean HbA was 8.8
+1.5% in the group with HD, and 9 +1.6% in the group without HD (ns).
The prevalence of diabetes complications was similar in both groups: ischae-
mic heart disease was diagnosed in 19% of patients with HD and 19% with-
out HD, cerebral vascular insufficiency — 8% and 7%, peripheral neuropathy
—14% and 12%, sensory polyneuropathy — 47% and 46%, diabetic foot — 7%
and 8%, Charcot osteoarthropathy — 7% and 2%, cardiovascular neuropa-
thy — 21% and 28%, neuropathy of the gastrointestinal tract — 5% and 6%,
nephropathy — 12% and 19%, retinopathy — 42% and 43%, and cataract in
28% and 19%, respectively. Impaired hypoglycaemia perception was rarer in
the group with HD: 9% vs. 25% (p = 0.04).

Conclusions: Hashimoto’s disease does not significantly affect the level of
type 1 diabetes control or the development of its complications. Only auto-
nomic neuropathy in the form of impaired awareness of hypoglycaemia is
rarer in patients with that thyroiditis.

Key words: glycosylated haemoglobin, type 1 diabetes, Hashimoto
thyroiditis, chronic diabetes complications.

Introduction

Type 1 diabetes is a disease which manifests due to absolute insulin
deficiency, resulting from damage to more than 80% of pancreatic B cells.
This destruction occurs in genetically predisposed individuals as a result
of the action of an environmental factor which triggers the autoimmune
response directed towards pancreatic B cells. To date, many types of anti-
bodies leading to type 1 diabetes have been identified. The most important
in clinical practice are insulin autoantibodies, against glutamic acid decar-
boxylase, against tyrosine phosphatase, and against zinc transporter [1].
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Considering genetic predisposition, the genes
of the major histocompatibility complex located
on the short arm of chromosome 6 (6p21) show
the strongest type 1 diabetes associations. Genes
located in this region encode human leukocyte
antigens. Many other autoimmune diseases show
association with this region; therefore, they may
co-occur with type 1 diabetes [1].

It is believed that other autoimmune diseases
concomitant with type 1 diabetes complicate its
treatment and adversely affect the prognosis. For
example, Addison disease may cause unexpect-
ed hypoglycaemia [2, 3], celiac disease interferes
with absorption of nutrients from food, and con-
sequently causes difficulties in the adjustment
of the dose of bolus insulin [4], and hyperthyroi-
dism or hypothyroidism related to autoimmune
thyroiditis increases insulin resistance [5].

The most prevalent autoimmune disease is
Hashimoto’s thyroiditis, which, at the same time,
is the most frequently occurring type of thyroid-
itis and the most common cause of hypothyroid-
ism. This disease is observed in all age groups,
with an incidence of up to 2%. Chronic thyroiditis
of the Hashimoto type is also the most preva-
lent autoimmune disease concomitant with type
1 diabetes, and the most frequent endocrinopa-
thy [6].

Many studies have confirmed more frequent con-
comitance of autoimmune diseases in diabetic pa-
tients and their relatives. For example, in the study by
Goworek, Hashimoto’s disease (HD) was diagnosed
in 17.35% of patients with type 1 diabetes. According
to the frequency of co-occurrence, the subsequent
disorders were: albinism, celiac disease, rheumatoid
arthritis and alopecia areata. In single cases, Sjogren
syndrome, ulcerative colitis, and autoimmune
hepatitis were also observed [7]. Kahaly and Hansen
found that 15-30% of patients with type 1 diabe-
tes suffer from autoimmune disease of the thyroid
gland (HD or Graves’ disease), 5-10% — autoim-
mune gastritis and/or pernicious anaemia, 4-9% —
celiac disease, 2-10% — albinism, 0.5% — Addison’s
disease. The above-mentioned researchers also re-
ported that more than 1/3 of these patients may
develop autoimmune polyendocrine syndromes [8].

Also in patients with type 1 diabetes hospitali-
zed in the Department of Diabetology at the Insti-
tute of Rural Health in Lublin the most frequent
autoimmune disease concomitant with diabetes
was Hashimoto’s thyroiditis, diagnosed in 20%
of patients. In 2% of the patients, Graves’ disease
was diagnosed, in 3% albinism, in 2% Addison-
Biermer anaemia and celiac disease, and in 1%
rheumatoid arthritis. In single patients from this
group, Sjogren syndrome, autoimmune vasculitis
or stiff-man syndrome was diagnosed [9].

The objective of the study was to compare the
degree of diabetes control and the frequency of

complications in patients with type 1 diabetes, ac-
cording to concomitance of HD.

Material and methods

Retrospective analysis was performed of ran-
domly selected medical records of 188 patients with
type 1 diabetes (94 females and 94 males) hospi-
talized in the Department of Diabetology at the In-
stitute of Rural Health in Lublin during 2008-2016.
Patients who had diabetes diagnosed for a period
shorter than 2 years, and pregnant women, were
not included in the study. Hashimoto’s disease
was diagnosed based on previous history taking,
as well as an active search during hospitalization.
The patients underwent a thorough physical ex-
amination, and all of them had the level of thyroid
stimulating hormone (TSH) determined in blood
plasma. In patients without earlier diagnosis, an-
ti-thyroid peroxidase antibodies (anti-TPO), and
more rarely also anti-thyroglobulin (anti-TG), were
determined. In patients with elevated anti-TPO ti-
tres and/or an abnormal TSH level, the diagnostics
was expanded by the determination of free hor-
mones and thyroid ultrasound. All patients had an-
thropometric parameters determined (body mass,
height, body mass index), glycosylated haemoglo-
bin (HbAlc) level, and were evaluated from the as-
pect of occurrence of chronic diabetes complica-
tion: analysis of previous medical records; exercise
stress test, ECG Holter monitor test, echocardiogra-
phy, and in single cases, heart scintigraphy in order
to diagnose ischaemic heart disease; Doppler ultra-
sound of the carotid arteries when the symptoms
of cerebral circulatory failure occurred, determina-
tion of ankle-brachial index, toe-brachial index, in
selected cases Doppler ultrasound of lower extrem-
ity arteries to assess peripheral circulation disor-
ders, the Neuropathy Total Syndrome Score (NTSS)
questionnaire and the VAS scale, touch sensation
using Semmes-Weinstein 5.07/10 gram monofila-
ment, sensation of vibration using a 128 Hz Rydel-
Seiffer tuning fork, or biothesiometer, examination
of temperature sensitivity using Tip-Therm, pain
sensation with sterile needle pinprick test using
a sterile pin, evaluation of knee and ankle reflexes
in order to assess the stage of sensory neuropathy;
Ewing’s test to evaluate the stage of cardiovascu-
lar neuropathy; upper gastrointestinal endoscopy
for gastroparesis; assessment of microalbuminuria
(measurement of urinary albumin excretion per-
formed twice in a 24-hour collection, or ACR), lev-
el of creatinine in blood to diagnose nephropathy;
and ophthalmological assessment.

Statistical analysis

Statistical analysis was performed using the
software Statistica 10PL. Normal distribution of
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variables was examined by means of the Lilliefors
test, which, in the majority of cases, showed
a considerable deviation requiring the application
of non-parametric tests (NW y?2 test, Mann-Whit-
ney test, Kruskal-Wallis test).

Results

Hashimoto’s disease was diagnosed in 43 pa-
tients in the study (23%: 33% females and 13%
males; p ~ 0.0001); mean age 42.1 +15; duration
of diabetes 16.8 +10.3, did not significantly dif-
fer between the examined groups. The method
of treatment was also similar in both groups:
in the group with Hashimoto’s thyroiditis in
the multiple daily injections system there were
38 (84%) patients and personal insulin pump -
7 (16%) patients, while in the group without HD
there were 132 (82%) and 29 (18%) patients, re-
spectively (ns).

The mean HbA level was 8.8 +1.5% in
the group with HD, and 9.0 £1.6% in patients
without this disease (ns). The mean body mass
index was estimated at 24.8 +4.0 and 25.8 +4.7
kg/m? (ns), respectively, whereas the prevalence
of obesity was estimated at 14% and 18% (ns).

Among patients with HD prevailed euthy-
roidism, while 23% were diagnosed as hypo-
thyroids. The prevalence of hypothyroidism in
the group of patients with Hashimoto’s thyroiditis
was significantly higher, compared to the group
of patients without this disease (Table I). The cur-
rent function of the thyroid hormones has no ef-
fect on diabetes control and body weight (Table I1).

Fourteen percent of patients with Hashimoto’s
thyroiditis and 10% without this disease were ad-
mitted due to ketoacidosis (ns). The prevalence
of chronic complications of diabetes was similar in
both groups; only impaired hypoglycaemia percep-
tion was diagnosed more rarely in the group with
HD: 9% vs. 25% (p ~ 0.04) (Table IlI).

Discussion

In the relevant literature there are many data
concerning the co-occurrence of diabetes and
thyroid diseases and their mutual implications.
However, there is little information about the ef-
fect of autoimmune thyroiditis on diabetes control
and development of its chronic complications.

Thyroid hormones exert an effect on glycae-
mia through several mechanisms which are ac-
tivated according to their level in various meta-
bolic paths, which lead to an increase, and more
rarely, to a decrease of glucose in blood. Hypothy-
roidism concerns an increased predisposition to
hyperglycaemia by shortening the half-life of in-
sulin as a result of increased degradation, and
increased release of biologically inactive insulin
precursors [10, 11]. In addition, under the effect
of thyroid hormones, there is increased hepatic
glucose production due to an increase in the con-
centration of the glucose transporter GLUT2; its
intestinal absorption also increases [11-14]. In
turn, in hyperthyroidism, a limitation occurs in
the availability of glucose in the body due to de-
creased hepatic glucose production. There is also
a decrease in glucose-induced insulin secretion
by the B-cells of the pancreatic islets, as well as
intestinal glucose absorption. It is noteworthy
that repeated episodes of hypoglycaemia are fre-
quently the sign of developing hypothyroidism
in patients with type 1 diabetes, and may be re-
lated to concomitant Addison’s disease [15]. On
the other hand, there is evidence confirming that
both subclinical and evident hypothyroidism may
be a risk factor of metabolic syndrome [16-18].
Maskey observed a higher level of cholesterol and
triglycerides in the blood of diabetic patients with
concomitant hypothyroidism. It has been proved
that increased insulin resistance in hypothyroid-
ism, especially subclinical, is associated with a re-

Table I. Functional state of the thyroid gland in the examined groups of patients (maximum likelihood ratio x? test)

Functional state Hashimoto’s Without Hashimoto’s Total P-value
thyroiditis thyroiditis
n % n % n %
Hypothyroidism 10 23 2 1 12 6
Euthyroid 32 74 131 91 163 87 0.000001
Subclinical hyperthyroidism 1 2 11 8 12 6

Table II. Effect of functional status of the thyroid gland on body mass index (BMI) and glycosylated haemoglobin

HbA, (Kruskal-Wallis test)

Parameter Hypothyroidism Euthyroid Subclinical hy- Total P-value
perthyroidism

Mean BMI [kg/m?] 26.3 £4.5 25.5 +4.6 24.9 £4.5 25.5 +4.5 0.7

Mean HbA, (%) 8.6 £1.6 9.0 £1.6 8.5 %1.3 9.0 1.6 0.8
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Table Ill. Prevalence of chronic complications in the examined groups of patients (maximum likelihood ratio y? test)

Complication Hashimoto’s Without Hashimoto’s Total P-value
thyroiditis thyroiditis

n % n % n %
Ischaemic heart disease 8 18 28 17 36 17 1
State after myocardial infarction 0 0 7 4 7 3 0.1
Cerebral circulatory insufficiency 3 7 12 7 15 7 0.8
State after cerebral stroke 0 0 4 2 4 1 0.3
Peripheral vascular disease 7 16 18 11 25 12 0.8
Peripheral sensory neuropathy 21 47 67 42 88 43 0.9
Charcot osteoarthropathy 3 7 3 2 6 3 0.1
Diabetic foot syndrome 3 7 13 8 16 8 0.8
State after lower extremity
amputation due to diabetic foot 2 4 5 3 7 3 0.7
syndrome
Cardiovascular neuropathy 9 20 40 25 49 24 0.4
Gastrointestinal neuropathy 2 4 9 6 11 5 0.7
Lercae';ii :ypoglycaemia 4 9 36 22 40 19 0.02
Diabetic neuropathy 5 11 27 17 32 16 0.3
Diabetic retinopathy 18 40 62 39 80 39 0.9
Cataract 12 27 28 17 40 19 0.2

duced response of the peripheral muscles [17].

Reports concerning the effect of thyroid func-
tion disorders on the occurrence of acute and
chronic complications of diabetes are even more
scarce. Nephropathy is more frequently observed
in patients with type 2 diabetes and hypothyroid-
ism [19, 20]. Den Hollander et al. confirmed that
treatment of hypothyroidism improves renal func-
tion in diabetic patients[21].In 2011 Kim et al. pre-
sented the results of their study in which a more
severe form of retinopathy was noted in patients
with type 2 diabetes with subclinical hypothyroid-
ism, compared to euthyroid patients [22].

In the present study, no significant difference
was found between the level of HbA _in the group
of patients with type 1 diabetes with concomi-
tant HD, and the level of HbA, _in the group of pa-
tients with type 1 diabetes without autoimmune
thyroid disease of this type. Nevertheless, in
the light of the above-mentioned studies, consid-
ering the greater prevalence of hypothyroidism
in the group of patients with HD, it should be ex-
pected that in this group glycaemia control would
be worse. Moreover, the groups also did not differ
with respect to body mass index, while hyperthy-
roidism favoured weight gain.

Considering metabolic disorders accompanying
hyperthyroidism, it could be anticipated that in
the group with HD, the complications of diabetes,

especially those which are macrovascular, would be
more frequent. However, such a relationship was not
observed in the present study. The rarer occurrence
of autonomic neuropathy in the form of impaired
hypoglycaemia perception in diabetic patients with
chronic autoimmune thyroid disease is even more
puzzling, because in the course of hyperthyroidism
there occurs a reduction of symptoms related to
the stimulation of the adrenergic system, while — as
mentioned earlier — in patients with hypothyroid-
ism, hypoglycaemia occurs more frequently [15],
which makes it more likely that patients become
accustomed to low levels of glucose in the blood.

Certainly the fact that the majority of patients
with Hashimoto’s thyroiditis were intensively
treated with L-thyroxine had an effect on the re-
sults of the present study. Perhaps, in order to fully
describe the effect of the concomitant presence
of autoimmune thyroiditis on diabetes control and
the development of chronic complications in pa-
tients with type 1 diabetes, it would be advisable
to conduct studies in a larger population of pa-
tients, and perform a separate analysis in groups
differing by functional status of the thyroid gland.
Nevertheless, this study may form the nucleus for
discussion of such a problem.

In conclusion, the concomitance of Hashimo-
to’s thyroiditis does not significantly affect the de-
gree of diabetes control and development of its
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complications. Only autonomic neuropathy in

the

form of impaired hyperglycaemia perception

is more rarely observed in patients with this thy-
roid disease.
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