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Adherence to levothyroxine
prescription in patients with
hypothyroidism
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ABSTRACT

Background: Hypothyroidism occurs in 1-2% of the general population,
is associated with significant morbidity and requires continuous treatment
with levothyroxine. Aim: To determine the effectiveness, adherence and safety
of levothyroxine therapy in patients with hypothyroidism. Material and Me-
thods: The Morisky-Green adherence test was applied, and effectiveness was
determined by measuring thyroid-stimulating hormone (TSH) in 330 patients
with with hypothyroidism; the mean age was 64+-15 years and 76% was women.
Results: Median TSH was 2.09 mIU/L (interquartile range: 1.16-3.61 mIU/L).
Two hundred thirty-five (719) patients had TSH levels in the euthyroid range,
64 (19%) in the hypothyroid range and 31 (9%) in the hyperthyroid range.
Complete, moderate and lack of adherence with levothyroxine was reported
in 283 (86%), 29 (9%) and 18 (5%) of patients, respectively. The presence of
anemia (odds ratio (OR): 0.37, 95% confidence intervals (CI): 0.15-0.98) or
the need of doses over 100 pug/day (OR: 0.47, 95%CI: 0.28-0.80) increased the
probability of having an abnormal TSH level. Conclusions: In a large proportion
of these patients, TSH levels were controlled, and most patients were adherent
to levothyroxine therapy.

(Rev Med Chile 2020; 148: 740-745)

Key words: Hypothyroidism; Pharmacoepidemiology; Thyroxine; Treatment
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Adherencia al uso de levotiroxina
en pacientes con hipotiroidismo

Antecedentes: El hipotiroidismo se presenta entre el 1-2% de la poblacion
general, genera importante morbilidad y requiere tratamiento con levotiroxina
de manera continua. Objetivo: Determinar la efectividad, adherencia y seguri-
dad de la terapia con levotiroxina en pacientes con hipotiroidismo. Material y
Meétodos: Se aplic test de adherencia de Morisky-Green y se determind efecti-
vidad mediante medicion de TSH en 330 pacientes con edad promedio 63 + 15
afios (76% mujeres). Resultados: La mediana de TSH fue 2,09 mUI/I, (rango
intercuartilico: 1,16mUI/I-3,61mUI/l). Un total de 235 (71,2%) tenian cifras de
TSH en rango de estado eutiroideo, 64 (19,4%) se catalogaron hipotiroideos y 31
(9,4%) hipertiroideos. El 86% (n = 283) manifesto tener adherencia completa
al medicamento, 29 (9%) moderada y 18 (5%) se clasificaron poco adherentes.
Tener diagndstico de anemia (razén de riesgo (RR): 0,37; intervalos de con-
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fianza (IC) 95%: 0,15-0,98) o necesitar dosis mayores de 100 ug/dia (RR: 0,47;
1C95%: 0,28-0,80) elevaron la probabilidad de no controlar el hipotiroidismo.
Conclusiones. Una alta proporcién de pacientes se encuentran controlados y
con mucha frecuencia son adherentes a la terapia con levotiroxina.

Palabras clave: Cumplimiento y Adherencia al Tratamiento; Farmacoepi-

demiologia; Hipotiroidismo; Tiroxina.

hyroid hormone (levothyroxine) repla-
I cement therapy, because of its excellent
effectiveness and safety, is indicated as a
continuous treatment when a diagnosis of hypo-
thyroidism is confirmed’; levothyroxine is one of
the most commonly prescribed drugs in the world
and the second most frequently consumed drugin
the United States of America'. In Colombia, pre-
vious prescription studies showed that it is a widely
used drug, mainly by women (80% of the popula-
tion) approximately 60 years of age. It is estimated
that the global prevalence of hypothyroidism is 1%
to 2% in the general population'.

In Colombia, hypothyroid patients are mana-
ged with a variety of forms of levothyroxine and
are periodically monitored to ensure maintenance
of TSH levels in the euthyroid range (TSH between
0.4 and 4 mIU/L), with the aim of improving their
symptoms and reducing possible complications.
However, epidemiological studies have shown
that only between 40 and 60% of those affected
are within the control range established for their
pathology**.

Given that hypothyroidism is a common di-
sease and its only management consists of thyroid
hormone replacement therapy, it is of interest to
obtain data on its treatment, generating tools that
enable better decisions that benefit the patient
and the health system. Therefore, the objective
was to determine the effectiveness of, adherence
to and safety of levothyroxine therapy in a sample
of patients diagnosed with hypothyroidism in the
city of Medellin, Colombia, from 2016 to 2017.

Materials and Methods

An observational follow-up study was per-
formed in a cohort of patients diagnosed with
hypothyroidism under continuous management
with levothyroxine in any of the different presen-
tations, over 18 years of age, of any gender, who
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were residents in the metropolitan area of the city

of Medellin, Colombia, between August 1, 2016,

and June 30, 2017, and who were cared for at the

IPS Universitaria-Universidad de Antioquia.

A simple random sample of all the patients in
treatment at the institution was obtained, with
an error of 5%, a confidence level of 95% and an
expected control of 50%, which corresponded to
330 subjects. The variables of interest in the clinical
histories were obtained. Additionally, information
on adherence to the therapy was obtained throu-
gh a personal interview that was conducted by
the attending physician, and TSH samples were
obtained by duly qualified laboratory personnel
after each of the patients signed an informed
consent form.

The following variables were collected and
entered into a database:

1. Sociodemographic: age, gender, urban or rural
origin.

2. Clinical: reported symptoms of hypothyroi-
dism in the clinical history, number of consul-
tations during the year of follow-up, and serum
TSH values before and during the study period.
The serum TSH test was performed in the IPS
Universitaria laboratory using standardized
methodology. The same technique was used
for all patients.

3. Pharmacological: levothyroxine doses and
pharmaceutical presentation.

4. Comorbidities: 1) hypertension; 2) dyslipide-
mia; 3) ischemic heart disease; 4) cerebrovas-
cular disease; 5) diabetes mellitus; 6) osteopo-
rosis; 7) anemia; 8) gastroesophageal reflux;
9) depression; and 10) other comorbidities
considered of clinical importance in this po-
pulation.

5. Safety: adverse reactions associated with levo-
thyroxine and reported in the patient’s medical
history.

6. Adherence: Adherence was assessed by inter-
viewing each patient with the 4-point Moris-
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ky-Green test. Patients were classified as highly
adherent if all responses were negative, mode-
rately adherent if they had a positive response
and non-adherent if they had more than one
positive response.

The effectiveness was defined according to the
TSH value obtained in the test performed by the
authors during the study period. Values between
0.4 and 4 mIU/L were classified as euthyroidism,
values less than 0.4 mIU/L were classified as hyper-
thyroidism, and values greater than 4 mIU/L were
classified as hypothyroidism.

This study was endorsed by the Bioethics
Committee of the Universidad Tecnolégica de
Pereira under the category “research with minimal
risk”. Personal data of the study subjects were not
considered, and the ethical principles established
by the Declaration of Helsinki were respected.

Data analysis

The data were analyzed with the statistical
package SPSS Statistics version 25.0 for Windows
(IBM Corp. 2017, Armonk, NY. USA). Frequen-
cies, proportions and measures of central tendency
were established (mean, standard deviation,
median and interquartile ranges). The x? test was
used to compare categorical variables. For logistic
regression, the dependent variable was the control
of hypothyroidism (yes/no) based on the TSH
result, and the independent variables were the
variables with levels of statistical significance in
the bivariate analyses of each group. A value of
p < 0.05 indicated statistical significance.

Results

A total of 330 patients with hypothyroidism
treated with levothyroxine, with an mean age
of 62.9 * 15.1 years were included; the patients
were predominantly female (n = 251; 76.1%).
The vast majority of patients were of urban
origin (n = 297; 90%). The symptoms reported
most frequently were drowsiness and fatigue, and
the most common comorbidities present in the
research subjects were dyslipidemia and arterial
hypertension (table 1).

From the TSH results obtained after stan-
dardized measurement, a total of 235 (71.2%)
patients had TSH levels that placed them in the
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euthyroid range, while, 64 (19.4%) were classified
as hypothyroid and the remaining 31 (9.4%) were
classified as hyperthyroid (Table 2). The median
TSH of all the patients treated with levothyro-
xine was 2.09 mIU/L, (interquartile range: 1.16
mlIU/L - 3.61 mIU/L), with a minimum value of
0.01 mIU/L and maximum value of 76.8 mIU/L.

Regarding the assessment of follow-up care
in the last year, there were 117 (35.5%) patients
who had two follow-up consultations, followed by
111 (33.6%) who visited four times, 50 (15.2%)
who had three consultations, 24 (7.3%) who had
asingle consultation and the remaining 28 (8.4%)
who visited at different frequencies throughout
the year.

A low frequency of adverse reactions was
reported by the patients, with only eight (2.4%)
individuals presenting any complaint in this re-
gard. Epigastralgia was the most frequent adverse
reaction (three cases, 0.9%), followed by headache
(two cases, 0.6%), and the remaining patients
experienced heart palpitations, dry mouth and
tremor.

Table 1. Symptoms and comorbidities more
frequent in 330 patients diagnosed with
hypothyroidism in treatment with levothyroxine

Characteristics n %

Symptoms
Paresthesias and carpal tunnel syndrome 148  44.8
Somnolence 134 40.6
Fatigue 131 39.7
Hair loss 128 38.8
Cold intolerance 124 376
Constipation 118 35.8
Anorexy 61 18.5
Menstrual disorders (n: 201) 20 9.9

Comorbidities
Dyslipidemia 170 515
Arterial hypertension 162 49.1
Gastroesophageal reflux 80 242
Depression 77 233
Diabetes mellitus 57 173
Anxiety disorders 44 133
Osteoporosis 41 12.4
Coronary heart disease 37 1.2
Anemia 23 7.0
Cancer 16 4.8
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Table 2. Treatment effectiveness of 330 patients diagnosed with hypothyroidism treated with
levothyroxine according to the dose delivered

Dose Total patients Euthyroid (%)
(n = 330) (n)

50 ug/day 116 83 71.6%

100 ug/day 69 45 65.2%

> 100 ug/day 99 60 60.6%

< 100 ug/day 231 175 75.8%

aThyroid Stimulating Hormone.

The Morisky-Green adherence test was given
to all patients receiving levothyroxine therapy,
and it showed that 85.8% (n = 283) of the patients
showed complete adherence to the medication.
Among the remaining patients, 29 (8.8%) showed
moderate adherence and 18 (5.4%) were classified
as non-adherent.

Initially, bivariate analyses were performed
to identify possible variables associated with the
lack of hypothyroidism control, serving as the
dependent variable. The multivariate analysis
adjusted by gender and age showed that ha-
ving a diagnosis of anemia (p = 0.028; OR: 0.3;
95%CI: 0.15-0.98) or needing doses higher than
100 pg/day (p = 0.005; OR: 0.47; 95%ClI: 0.28-
0.80) significantly increased the probability of
having uncontrolled hypothyroidism by 63% and
53%, respectively.

Discussion

We showed the effectiveness of and adherence
to thyroid hormone replacement therapy in a
Colombian population based on TSH values for
each patient, a method that provides a high level
of certainty and reliability of the results presented.
Additionally, each patient was assessed to deter-
mine their comorbidities and adverse reactions to
levothyroxine therapy.

The sociodemographic characteristics in this
sample of patients from the city of Medellin were
as expected based on the epidemiology of hypo-
thyroidism, as well as the management with levo-
thyroxine for patients with this disease®. For exam-
ple, a study conducted in Colombia regarding the
use of thyroid hormone around the country found
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Hypothyroid (%) Hyperthyroid (%) Median
(n) (n) TSHa
29 25% 4 3.4% 2.4
14 20% 10 14.5% 1.5
20 20% 19 19.2% 1.4
44 19% 12 5.2% 2.3

almost the same proportion of females (79.1% vs
76.1% current study) and mean population age
(63.2 years vs 62.9 years, respectively)?.

Most of the comorbidities of the patients eva-
luated are related to the cardiovascular system,
such as dyslipidemia and arterial hypertension,
which treating physicians should be aware of due
to the risk generated by these pathologies, as well
as the growing evidence that shows hypothyroi-
dism as an additional cardiovascular risk factor”®.
Other comorbidities found, such as depression,
have also been found more frequently in patients
with hypothyroidism, which can provide even
more information on the current knowledge of
hypothyroidism’.

Among the patients with hypothyroidism
treated with levothyroxine in this sample, a high
proportion had TSH values within the recommen-
ded range of control, and both the median and
interquartile ranges remained within the levels that
have been established to ensure adequate manage-
ment of the pathology*. In addition, these values
were higher than those reported by Somwaru et al.
in the United States of America in 2009 in patients
older than 65 years, where only 43% were in the
euthyroid range'. Other studies, such as that by
Solter et al. in Croatia in 2013, found that 68% of
patients were in the euthyroid range, a value very
close to that found in this sample of Colombian
patients'!, and Diez et al. in Spain in 2002 found
that therapy was effective in 67.5% of patients'?.
These slight variations in the results can be exp-
lained by the different populations in the studies,
with different levels of adherence and education
and who were cared for within the different health
models of each country, all of which can influence
treatment effectiveness.
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A high adherence to therapy was found in
the majority of patients, which is an important
outcome because chronic pathologies, such as
hypertension, diabetes mellitus and hypothyroi-
dism, are generally associated with poor daily
medication compliance. This result highlights
the requirements of a good level of commitment
and knowledge of the disease, as well as the need
for hormone replacement with levothyroxine, to
achieve adequate symptom control, which is in
accordance with reports from countries such as
Spain and India, which also have adherence rates
close to 90%'>!.

It is also clear the importance of the physi-
cian-patient relationship and the education that
the physician can provide together with the health
team in order to improve adherence to therapies
for chronic pathologies and guarantee better heal-
th outcomes. The physician-patient relationship
may be influenced by the doctor’s interest in the
consultation, in part by the doctor’s satisfaction
with his or her job and workplace, as well as by
the patient’s compliance with follow-up. It is
necessary to have a better understanding of the
reasons why in some diseases there may be a better
doctor-patient relationship and why this leads to
better adherence®.

This study shows some limitations of an
observational study, namely, the identification
of patients from a single city in the country,
treatment provided by the same health servi-
ce provider, and reliance on a single variable
(TSH) to define the control status of each case.
However, some strengths are present, such as
the sample size, the standardized and uniform
technique of measuring TSH levels in all sub-
jects, and the measurement of adherence by a
trained physician.

Conclusions

With the results obtained, it can be concluded
that a high proportion of the hypothyroidism pa-
tient sample have TSH levels in the euthyroid ran-
ge and are most often adherent to levothyroxine
therapy; in addition, few adverse reactions occu-
rred. These data generate confidence in the quality
of care and the medicines they are receiving. This
study provides information on the adherence to
and effectiveness of hypothyroidism therapy and

744

Effectiveness of levothyroxine therapy - J. E. Machado et al

is one of the few studies in the literature that has
addressed this issue, particularly in a middle-in-
come country such as Colombia.
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