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Abstract

Stroke is one of the major manifestations of cardiovascular diseases and a leading cause of long-term disability in older adults. Thyroid
disfunction, as the most common endocrine disorder, may influence stroke risk and prognosis in multiple and complex ways. The aim of the study
was to assess thyroid function in patients hospitalized with acute ischemic stroke. Thyroid hormone profile was evaluated in 50 consecutive
patients hospitalized with ischemic stroke. A majority of patients had normal values of TSH, fT3 and fT4, but in 8 (16%) patients, the serum
level of thyroid hormones was out of the reference range indicating the need for further assessment. Stroke, as an acute and often severe disease,
requires multidisciplinary care and thyroid function assessment may be helpful in the overall plan of treatment.
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Introduction

The significance of cerebrovascular diseases as a public
health problem is increasing worldwide due to the aging of
the population. Stroke is an important cause of morbidity and
mortality and one of the major factors contributing to loss of
independence in older adults [1]. Thyroid disorders including
subclinical hypo- and hyperthyroidism are common in the general
population and their prevalence increases with age, although
some studies suggest stability of thyroid function over time [2,3].
Complex pathways may be engaged in the relationship between
stroke and thyroid function, reaching much further than the
known correlations between hypothyroidism and atherosclerosis
or hyperthyroidism and the risk of atrial fibrillation increasing
the odds of a cardioembolic stroke [4-6]. Acute diseases, such
as stroke, may cause euthyroid sick syndrome or nonthyroidal
illness syndrome manifested by low serum triiodothyronine (T3)
in individuals without previously diagnosed thyroid disease [7].

Moreover, studies suggests that thyroid status may influence
recovery, prognosis, and outcomes of rehabilitation in stroke
patients, but published data provide partially inconsistent results

[8-12]. Therefore, the complex interrelationships between the
thyroid, the heart and the brain remain an area of interest with
a potential for future prevention and treatment approaches.
Screening for thyroid disorders is currently one of the most
popular and widely accessible blood tests, although thyroid
hormones alterations are often underdiagnosed and the laboratory
results might be biased by a number of factors [13,14]. The aim
of the present study was to assess thyroid function in patients
hospitalized due to acute ischemic stroke.

Material and Methods

The study was conducted in the neurology department of
a tertiary care university hospital in Warsaw, Poland. The study
group comprised of 50 consecutive patients (24 females and 26
males) with acute ischemic stroke admitted to the stroke unit.
The age range of patients was 35-91 years, but the majority
(80%) of patients were aged 60 years and over. Methods included:
analysis of the medical documentation in terms of laboratory
tests including thyroid hormones as well as coexisting diseases.
Patients with preserved verbal communication were additionally
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questioned about history of thyroid diseases. Serum TSH was
assessed in a routine diagnostic laboratory work-up in all patients,
while serum fT3 and fT4 were available for 31 (64%) of patients.

Results and Discussion

The patients were divided into two clinical categories based
on their ability to communicate verbally with the research team:
Group A: normal consciousness and preserved effective verbal

communication (N=35, including 19 F 16 M, mean age 66.9+17
yr, age range 35-91 yr), and Group B: poor or none verbal
communication due to aphasia or altered mental status (N=15,
including 5 F 10 M, mean age 77.5+11.9 yr,, age range 58-91 yr).
The main results of the study are presented in Table 1, including
serum TSH, fT3 and fT4 levels with indicated reference ranges. In
total, any abnormality of thyroid hormones was found in 8 (16%)
of the patients with ischemic stroke and will be discussed below
in detail.

Table 1: Characteristics of the patients with ischemic stroke including thyroid function and comorbidities.

Group A N=35 Group BN=15 Group A+B N=50 Missing data
Characteristic
Number Number Number (%) Number (%)
Serum TSH in ref. range 0.27-4.2 mIU/L 33 14 47 (94) -
Serum TSH above 4.2 mIU/L 2 0 2(4) -
Serum TSH below 0.27 mIU/L 0 1 1(2) -
Serum fT3 in ref. range 3.1-6.8 pmol/L 21 8 29(58)
Serum fT3 above 6.8 pmol/L 0 0 0 19 (38)
Serum fT3 below 3.1 pmol/L 0 2 2(4)
Serum fT4 in ref. range 12-22 pmol/L 19 8 27 (54)
Serum fT4 above 22 pmol/L 1 2 3(6) 19(38)
Serum fT4 below 12 pmol/L 1 0 1(2)
History of AH 22 9 31 (62) -
History of AF 5 4 9 (18) -
History of DM 6 5 11 (22) -
History of dyslipidemia 7 3 10 (20) -
Thyroid disease reported by the patient 8 - -

Serum TSH was normal in the majority (47; 94%) of ischemic
stroke patients. In the group A consisting of patients who could
answer the question about previous thyroid disease, 8 patients
confirmed history of thyroid disorders. Two patients in the
group A had serum TSH levels above the limit, indicating possible
subclinical hypothyroidism: 7.19 mlU/mL in an 81-year-old
female with known thyroid disease, and 4.46 mIU/mL in a 58-
year-old female without previous thyroid disorder. It is, however,
worth noting that serum TSH in these patients did not exceed
the value of 10 mIU/mL, accepted as the threshold of significant
abnormality warranting treatment. Additionally, in the group
A, two patients had serum fT4 levels slightly above the upper
limit with normal values of TSH and fT3, none of them reported
previous thyroid disorders.

Among patients in the group B who were not capable of
responding to the question about previous thyroid disease,
one case of hyperthyroidism was found in an 83-year-old male
with serum TSH 0.1 mIU/mL, fT4 of 26 pmol/L and normal fT3.
Additionally, in the group B, one patient, an 88-year-old male had
fT4 level just above the upper limit, with normal TSH and fT3
values. In two other patients, low fT3 was found with values just
below the lower reference limit, and normal values of TSH and
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fT4. It occurred in a 66-year-old male and a 91-year-old female. It
these two cases, euthyroid sick syndrome might be suspected as a
reaction to acute stroke.

Only one in eight patients reporting previous thyroid disease
had abnormal value of TSH. It is, however, worth mentioning that
brain research studies indicate that even treated hypothyroidism
is a risk factor for significant cerebrovascular pathology [15].
Moreover, low T3 has been shown to correlate with a long-term
post-stroke cognitive impairment [16]. In the present study, over
half of the patients had the history of hypertension and one in
five was previously diagnosed with diabetes, atrial fibrillation
and/or dyslipidemia, commonly known risk factors for ischemic
stroke (Table 1). A new consensus on cardiovascular care for
stroke patients of the European Society of Cardiology underlines
the role of interdisciplinary approach [17]. It is, therefore,
deeply disappointing that this document does not mention the
importance of thyroid function assessment.

In patients with stroke, various additional factors might
influence thyroid function including iodinated contrast brain
imaging, acute therapy of cardiovascular complications (e.g.,
amiodarone) or use of low molecular weight heparin preparation
potentially causing abnormal thyroid tests [18-20]. Pre-admission
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medication lists and hospital treatment were not analyzed in
the current study. The strengths of the present study include
the assessment of consecutive patients with ischemic stroke,
thus avoiding selection bias as well as availability of serum TSH
level tested as a routine procedure upon admission to a stroke
unit. Limitations of our study include relatively small number of
patients, single assessment of thyroid hormones, missing data for
fT3 and fT4 in 38% of patients, and lack of analysis of medications.

Conclusion

The majority of patients hospitalized with the diagnosis
of acute ischemic stroke have normal thyroid function, but
approximately one in six patients requires further assessment.
Thyroid function and patients’ awareness of thyroid health should
be assessed in stroke patients. Follow-up of thyroid function should
be carefully planned in selected patients, as diagnostic procedures
and hospital treatment may increase the risk of thyroid disorders.
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