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Abstract. Background. Hypothyroidism requires treatment with levothyroxine (L-T4) to keep patients euthyroid.
The rate of hospital admissions for chronic conditions decreased during COVID-19 era. We aimed to observe
whether hospital admissions of the patients with hypothyroidism decreased during COVID-19 compared to the
same time period in 2019. We also aimed to find out the rate of treatment compliance in subjects with hypothyroidism during pandemic era. Materials and methods. This cross-sectional study was performed on patients
who applied to Internal Medicine Department of Abant Izzet Baysal University Hospital, and who received L-T4
replacement therapy due to hypothyroidism. 108 hypothyroidism patients were included in the study with their consent forms. The patients were divided into 2 groups according to the treatment compliance; either as compliant or
incompliant patients. Results. The last TSH level of compliant group was significantly lower than incompliant group
(p < 0.001). The last fT4 level of the compliant group was significantly higher than that of the incompliant group
(p = 0.04). The median of the LT-4 treatment used irregularly was 35 (10–90) days in incompliant group and was
0 (0–0) days in compliant group (p < 0.001). The number of irregularly L-T4 used days was significantly positively
correlated with last TSH value (r = 0.564, p < 0.001), and negatively correlated with last FT4 value (r = –0.492,
p < 0.001). Mean corpuscular volume (MCV) of the compliant and incompliant groups were 85 (69.1–97.5) fL and
89 (66–96.6) fL, respectively (p = 0.03). Retrospective nature and relatively small study population are two main
limitations of our study. Conclusions. Compliance to treatment is very important to achieve euthyroid hormone
levels in patients with hypothyroidism during COVID-19 pandemic. Elevated MCV levels could predict incompliance
to treatment in hypothyroidism.
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Introduction
Hypothyroidism is characterized with elevated thyroid
stimulation hormone (TSH) and decreased free thyroxi
ne (FT4) levels [1]. Subclinical and overt hypothyroidism
is defined with a TSH level of 4.5–9.9 mU/L and higher
than 10 mU/L, respectively [2, 3]. The incidence of the
disease increases with age and is more common in women
[4]. Causes of primary hypothyroidism include autoimmunity, drug use which impairs thyroid functions, radioiodine
therapy, and elderly individuals who do not have a history of
thyroid surgery [5, 6].
Thyroid stimulating hormone (TSH) is secreted from the
pituitary gland and the TSH level and FT4 level are inversely
proportional to the logarithm [7]. The slightest change in

serum FT4 level can result in significant changes in the TSH
level [8]. The laboratory reference range is generally defined
as within the 95% confidence limits of a population with
normal thyroid hormone tests. In some sources, the lower
limit of TSH is stated as 0.2–0.4 mU/L and the upper limit
as 2.4–4.2 mU/L [7, 8].
When the diagnosis of hypothyroidism is confirmed,
levothyroxine (L-T4) treatment is initiated and should be
continued for lifelong [9, 10]. Abnormal TSH levels are associated with an increased risk of cardiovascular disease [2,
3, 11, 12]. L-T4 is one of the most used drugs in the world
[13]. Treatment with L-T4 should be individualized to keep
patients euthyroid. Reference ranges may differ in diffe
rent societies [14]. After the patients became euthyroid with
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L-T4 replacement therapy, TSH and FT4 levels should be
checked every 6–12 months and hormone levels should be
kept in the reference range [2, 3]. The treatment is indivi
dualized by dose adjustment with L-T4 replacement therapy. It is well tolerated by patients and compliance is generally very good [2, 3, 15].
The rate of hospital admissions for chronic conditions
decreased during COVID-19 era [16, 17]. Therefore, we
aimed to observe whether hospital admissions of the patients with hypothyroidism decreased during COVID-19
compared to the same time period in 2019. We also aimed
to find out the rate of treatment compliance in subjects with
hypothyroidism during pandemic era. Finally, we studied
possible laboratory indicators of treatment incompliance in
this population.

Statistical analyses

Methods

The number of admissions with a diagnosis of hypothyroidism between March to May in 2020 was 159 and was
significantly reduced compared to the same time period
in 2019, which was 504 means that nearly 69 % reduced.
After exclusion criteria applied, a total of 94 subjects;
65 (69.14 %) in compliant and 29 (30.86 %) in incomp
liant group were included to the study. 82 of subjects were
women and 12 were men. 57 (88 %) of the compliant subjects were women and 8 (12 %) of them were men, while
25 (86 %) of the incompliant subjects were women and
4 (14 %) were men (p = 0.84). The ages of compliant and
incompliant groups were 54 (19–87) and 46.5 (19–68), respectively (p = 0.049).
Daily L-T4 doses in compliant and incompliant groups
were 100 (25–300) mcg and 100 (25–150) mcg (p = 0.52).
The initial TSH level of the compliant group was 1.17
(0.01–100) mIU/L and was significantly lower than that of
the incompliant group (3.9 (0.05–40) mIU/L) (p < 0.001).
The initial fT4 level of the compliant group (1.03 (0.7–
1.45) ng/dl) was significantly higher than that of the incompliant group (0.93 (0.62–1.32) ng/dl) (p = 0.024).
The last TSH level of compliant group was 1.19 (0.01–
10.4) mIU/L and significantly lower than incompliant
group (6.56 (0.76–100) mIU/L) (p < 0.001). The last fT4
level of the compliant group was 1.12 (0.68–1.65) ng/dl
and was significantly higher than that of the incompliant
group (0.89 (0.55–1.27) ng/dl) (p = 0.04). The median of
the LT-4 treatment used irregularly was 35 (10–90) days
in incompliant group and was 0 (0–0) days in compliant
group (p < 0.001).
Neutrophil count of the compliant and incompliant
groups was 4.07 (1.76–9.73) k/mm3 and 4.17 (2.82–
6.44) k/mm3, respectively (p = 0.049). Lymphocyte count
of the compliant and incompliant groups were 2 (0.86–
4.08) k/mm3 and 2.36 (0.9–3.29) k/mm3, respectively
(p = 0.02). Mean corpuscular volume (MCV) of the compliant and incompliant groups were 85 (69.1–97.5) fL
and 89 (66–96.6) fL, respectively (p = 0.03). Hb, Hct,
PLT, WBC, EOS, RDW, PDW, MPV, blood urea, creatinine and glomerular filtration rate of the compliant and incompliant groups were not statistically different (p > 0.05
for all).

Study population
This cross-sectional study was performed on patients
who applied to Internal Medicine Department of Abant
Izzet Baysal University Hospital, and who received L-T4
replacement therapy due to hypothyroidism. Ethics committee approval of the institution was obtained (Decision
No: 2020/205). 108 hypothyroidism patients were included
in the study with their consent forms. Patients who applied
to internal medicine clinics with medication, hypothyroi
dism control and/or other complaints, who were known
to have a diagnosis of hypothyroidism before and who received L-T4 replacement therapy for at least 1 year were
included in the study. Patients using L-T4 for less than
1 year, patients with a diagnosis Hashimoto’s thyroiditis
but not using L-T4, patients using L-T4 incompliantly
before pandemic period, patients with hyperthyroidism,
acute thyroiditis, subacute thyroiditis, Riedel thyroi
ditis, patients with thyroid malignancy, pregnant women,
who take L-T4 after a meal were excluded from the study
(14 patients).
In our country, starting from March 2020 of
SARS-CoV-2 to occur, due to the fear of being infected
with the coronavirus patients in 2020 March, April and
May were asked if they compliantly use the L-T4 replacement therapy. The patients were divided into 2 groups according to the treatment compliance; either as compliant
or incompliant patients.

Laboratory analyses
General characteristics (age, sex, height, weight),
chronic diseases and medications and laboratory data of
the participants, including TSH, FT4, white blood cell
count (WBC), neutrophil count (NEU), lymphocyte count
(LYM), eosinophil count (EOS), hemoglobin (Hb), hematocrit (HTC), mean corpuscular volume (MCV), red cell distribution width (RDW), platelet count (PLT), mean platelet
volume (MPV), platelet distribution width (PDW), blood
urea, serum creatinine and glomerular filtration rate were
recorded. Height and weight of the patients were measured,
and BMI was calculated by weight (kg)/height (m2) formula.
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All data were analyzed by SPSS software (SPSS 16.0
for Windows, IBM Co., Chicago, IL, USA). KolmogorovSmirnov test was used to examine the distribution of study
parameters between the groups. Comparison of homogeneous parameters was performed by independent samples t
test and expressed as Mean ± SD while non-homogeneous
parameters were compared by Mann-Whitney U test and
expressed as Median (Min-max). The Chi-Square Test was
used to compare categorical variables between the groups
and these variables were expressed as percentage. The correlation between study variables were evaluated by Pearson’s
correlation analysis test. Statistical significance was set on a
p value lower than 0.05.

Results
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The number of irregularly L-T4 used days was significantly positively correlated with last TSH value (r = 0.564,
p < 0.001), and negatively correlated with last FT4 value
(r = –0.492, p < 0.001). The last TSH level higher than
1.84 mIU/L has 90 % sensitivity and 71 % specificity in
detecting treatment incompliance (Fig. 1). Moreover, the
last FT4 level higher than 0.96 ng/dl has 81 % sensitivity
and 69 % specificity in detecting treatment compliance
(Fig. 2).
Sixty of 65 (92.3 %) subjects in compliant group were
reached euthyroid level and 5 (7.7 %) remained hypothyroid, while 9 of 29 (31 %) subjects in incompliant group
reached euthyroid level and 20 (69 %) remained hypothyroid (p < 0.001).

Discussion
Striking results of present study are: a) the number of the
hospital admissions of the patients with hypothyroidism was
significantly reduced in 2020 compared to the same time
period in 2019; b) both the initial and the last TSH levels
were lower in compliant group compared to the incompliant
group; c) both the initial and the last FT4 levels were higher
in compliant group compared to the incompliant group;
d) MCV, neutrophil and lymphocyte counts were significantly lower in compliant group compared to the incompliant group; e) significantly more subjects reached euthyroid
hormone levels in compliant group compared to the incompliant group.
The fear of being infected with novel coronavirus,
SARS-CoV-2, is the main obstacle for the mediocre admissions of the patients with chronic conditions. Authors
observed the admissions to dermatology clinic during April
and May in 2019 and compared to the admissions in the
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same time period in 2020 in a novel study from China and
reported that admissions in 2020 were nearly 61 % reduced compared to the admissions in 2019 [18]. Moreover,
A.B. Silva et al. studied the subjects with obstructive pyelonephritis before and during COVID-19 pandemic and reported that subjects during COVID-19 era presented to the
healthcare facilities later, have higher rates of perirenal abscess and other complications and stayed in hospital longer
than the subjects before pandemic [19]. Authors studied
the effects of COVID-19 on cardiovascular mortality and
cardiac catheterization activity in Germany and conclu
ded that catheterization activities were decreased and cardiovascular mortality was incremented during lockdown
of the country [20]. In another study, it has been reported
that hospital admissions due to cardiovascular events were
significantly reduced during COVID-19 outbreak [21].
Emergency admissions to the trauma services were also
reduced by 26–37 % as reported in a study from United
Kingdom [22]. The rate of the admissions due to trauma
during March-April 2019 and compared to the rates in
same time period in 2020 in Ireland and a 40 % reduction
in 2020 has been found [23]. In 2020, hospital admissions
in March and April were reduced down to the 23 % of the
admissions observed in January and February in Malta
[24]. In present study, we found that hospital admissions
due to hypothyroidism were 69 % decreased in 2020 compared to the same time period in 2019.
Medicare seek is not negligible for all causes of hospital
admissions. For instance, hospital admission is inevitable
for patients with severe cardiovascular or neurovascular conditions. Hospital admissions due to myocardial infarction
and stroke was remained unchanged while admissions due
to unstable angina pectoris and heart failure were reduced
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Figure 1. The ROC curve of last TSH value
in predicting incompliant users
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during COVID-19 pandemic as reported in a recent study
from Germany [21]. Since severe clinical picture related to
the hypothyroidism is rare, admissions of the patients with
hypothyroidism were reduced sharply in pandemic era in
our study.
Adherence to the treatment has pivotal role in the success of the management of the chronic diseases. Therefore,
these conditions are well controlled in patients with treatment compliance. More patients were compliant to the
treatment in well controlled hypertension group compared
to the poorly controlled hypertension group in a recent
analysis [25]. Indeed, in present study, less subjects reached
euthyroid hormone levels in incompliant group compared
to the compliant group. Moreover, TSH levels were lower
and FT4 levels were higher in compliant group compared to
the incompliant subjects in present report. These laboratory
results could be the reflection of inadequate adherence to
the LT4 treatment.
The MCV levels were lower in compliant group than
those in incompliant group. Hypothyroidism is associated
with macrocytosis [26]. Incompliant group were tender
to remain hypothyroid than compliant group in present
study. Therefore, MVC levels could be detected higher in
this group compared to compliant subjects. Neutrophil
and lymphocyte counts were also lower in compliant group
than incompliant patients. However, it is unclear whether
these laboratory results were coincidental or caused by an
underlying hematopoiesis mechanism, which should be
elucidated.
Retrospective nature and relatively small study popu
lation are two main limitations of our study. However, to
the best of our knowledge, this is the first study in literature analyzed admissions of the hypothyroid patients during
COVID-19 pandemic and association between treatment
compliance and reaching euthyroid hormone levels.
In conclusion, we think that compliance with treatment
is very important to achieve euthyroid hormone levels in patients with hypothyroidism during COVID-19 pandemic.
Moreover, elevated MCV levels could predict incompliance
with treatment in hypothyroid subjects.
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Комплаєнс до лікування левотироксином хворих на гіпотиреоз
під час пандемічної ери SARS-CoV-2
Резюме. Актуальність. Гіпотиреоз потребує замісної терапії левотироксином (L-T4), щоб підтримувати в пацієнтів
стан еутиреозу. Кількість госпіталізацій з приводу хронічних
захворювань зменшилась протягом ери COVID-19. Мета
дослідження — встановити частоту госпіталізацій пацієнтів
з гіпотиреозом під час пандемії COVID-19 порівняно з аналогічним періодом часу в 2019 році. Матеріали та методи.
Дослідження було проведене серед пацієнтів, які звернулись
у відділення внутрішньої медицини університетської лікарні
Abant Izzet Baysal та отримували замісну терапію L-T4 внаслідок гіпотиреозу. 108 пацієнтів з гіпотиреозом були включені в
дослідження, підписавши інформаційну згоду. Пацієнти були
розділені на дві групи відповідно до прихильності до лікування: хворі, які відповідали вимогам лікування, і хворі, які не
дотримувались режиму лікування. Результати. Рівень тирео
тропного гормона (ТТГ) перед включенням у дослідження у
групі осіб, які відповідали вимогам лікування, був вірогідно
нижчим, ніж у групі хворих, які не дотримувались режиму
лікування (p < 0,001). При цьому рівень вільного тироксину
Vol. 17, No. 2, 2021

(вТ4) серед пацієнтів першої групи був вірогідно вищим, ніж
в осіб другої групи (p = 0,04). Медіана нерегулярного прийому левотироксину становила 35 (10–90) днів у групі осіб,
які не відповідали вимогам лікування, і 0 (0–0) днів у групі
осіб, які відповідали вимогам лікування (p < 0,001). Кількість
днів, коли левотироксин використовувався нерегулярно, вірогідно позитивно корелювала з останнім значенням ТТГ
(r = 0,564, p < 0,001) та негативно — з останнім значенням
вT4 (r = –0,492, p < 0,001). Середній об’єм еритроцитів (MCV)
у хворих першої та другої груп становив 85 (69,1–97,5) та 89
(66–96,6) фл відповідно (p = 0,03). Ретроспективний характер
та порівняно невелика кількість досліджуваних були двома
основними обмеженнями проведеного дослідження. Висновки. Дотримання режиму лікування є дуже важливим для досягнення стану еутиреозу в пацієнтів з гіпотиреозом під час
пандемії COVID-19. Підвищений рівень MCV може передбачати невідповідність лікування у хворих на гіпотиреоз.
Ключові слова: гіпотиреоз; левотироксин; комплаєнс; тиреотропний гормон

http://iej.zaslavsky.com.ua

107

