
+Thyroid disorders are common in European populations
(Taylor et al., 2018). Thyroid dysfunction (hyperthyroidism
or hypothyroidism) itself is associated with a higher risk of
cardiovascular diseases, osteoporosis, and mental disorders
(Carter et al., 2013; Leo et al., 2016). The pathogenic
mechanisms of thyroid disorders are complex and many risk
factors may contribute to dysfunction, but iodine deficiency
is one of the main preventable causes of thyroid disorders.
On the other hand, excessive iodine consumption can in-
duce autoimmune thyroid diseases (AITD). The most com-
mon autoimmune disorders with clinically opposite mani-
festations are hypothyroidism in Hashimoto’s thyroiditis
(HT) and hyperthyroidism in Graves’ disease. The health-

care burden of thyroid disease is substantial, accounting for
a large proportion of the workload in primary care and en-
docrinology practices, resulting in substantial health care
costs (Kahaly et al., 2002; M¸llehave et al., 2018). Despite
the impact of thyroid disorders on public health and health
care systems, the majority of countries do not regularly
monitor thyroid morbidity. Previous reviews by Madariaga
et al. (2014) and Taylor et al. (2018) were able to identify
only 15 and 17 studies respectively, from European coun-
tries that quantified either the incidence or prevalence of
thyroid dysfunction. In addition, consumption of thyroid
medications can give an indirect measure of thyroid mor-
bidity in the population. Sales figures, annually collected by
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The most common autoimmune disorders with clinically opposite manifestations are hypothyroid-
ism in Hashimoto’s thyroiditis and hyperthyroidism in Graves’ disease. The healthcare burden of
thyroid disease is substantial, resulting in substantial health care costs. The aim of the present
analysis is to assess the use of thyroid medications in Latvia from 2011 to 2014 by age and gen-
der. Our study used reimbursed medication prescriptions data, collected by the National Health
Service of Latvia. The main indicator was the number of prevalent users of thyroid medications
each year from 2011 to 2014, stratified by age and gender. From 2011 to 2014, the number of
thyroxine users per 100 000 revealed a statistically significant increase in all age and gender
groups, except in 0- to 9-year-old girls. The number of Thiamazole users among men increased in
the age group from 40 to 89 years and in women age groups above 49 years. Increasing sales of
both thyroid hormones and antithyroid medications are also observed in Estonia and Lithuania,
indicating that growing thyroid morbidity is an issue in the whole region. The substantial increase
in number of patients highlights the necessity for national guidelines on the use of thyroid function
tests and standards of medical care.
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the State Agency of Medicines of Latvia, show a steady in-
crease in consumption of both antithyroid medication Thia-
mazole and the thyroid hormone Levothyroxine over the
last nine years (Table 1), thereby indicating a growing
health problem (Anonymous, 2014; 2018b). Still, the total
sales of medicines do not show which population subgroups
are most affected. Therefore, the aim of the present analysis
was to assess the use of thyroid medications in Latvia from
2011 to 2014 by age and gender according to the reim-
bursed medication prescription data.

The study was based on the methodology developed during
the EUthyroid project, which focused on prevention of io-
dine deficiency disorders in Europe. One of the project’s
cornerstones was a harmonised approach on monitoring of
iodine status and thyroid morbidity among European coun-
tries. Our study used reimbursed medication prescriptions
data, collected by the National Health Service (NHS) of
Latvia. Both Levothyroxine and Thiamazole are reimbursed
by state and dispensed prescriptions are recorded in the
medications database by NHS. In accordance with the
EUthyroid methodology, the main indicator was the number
of prevalent users of thyroid medications in each separate
calendar year from 2011 to 2014, stratified by age and gen-
der. The user of thyroid medication was defined as an indi-
vidual having at least one dispensed prescription of
Levothyroxine sodium or Thiamazole (the Anatomic Thera-
peutic Chemical classification system codes H03AA01 and
H03BB02, respectively) during the calendar year (Anony-
mous, 2017). Period prevalence of medication use per
100 000 population was estimated. The trend over the four-
year period was assessed by the Chi-squared (�2) test for
trends. The average annual absolute increase in number of
medication users was also estimated by simple linear re-
gression.

In comparison with the total sales of thyroid medications re-
ported by the State Agency of Medicines, approximately
75–76% of Levothyroxine Sodium and 85–86% of Thiama-
zole were sold through the reimbursement system and re-
corded in the NHS Medications Database. The proportion of
medication sales through the reimbursement system were
stable over the studied period, suggesting the same pattern
of choices of patient regarding medication purchases.

From 2011 to 2014, in male population, number of thyrox-
ine users per 100 000 revealed a statistically significant in-
crease in all age groups (Fig. 1A). The steepest increase was
observed in the oldest age group (90 year old and above):
the annual average increase in number of medication users
was 337 individuals per 100 000 (or 43% relative to the pre-
vious year). Still, younger age groups also experienced sub-
stantial increase in medication users; e.g., in men aged 60 to
89 years, the average annual increase ranged from 122 to
178 per 100 000 (or 15–16% relative to the previous year).
Among women, a statistically significant increase was ob-
served in all age groups, except for 0 to 9 year old girls
(Fig. 1A). Similarly, the highest relative increase (28% per
year on average) occurred among women 90 years old and
older (on average, there were 447 medication users more
every year per 100 000), whereas, in absolute terms, the
highest increase of users was observed in 70–79- year-old
women — 777 individuals per 100 000 annually.

Among men, the number of Thiamazole users increased in
the age group from 40 to 89 years (Fig. 1B). The highest in-
crease in both relative and absolute terms was observed in
80–89-year-old men: on average, there were 48 more users
each year per 100 000 (or 11% relative to the previous
year). In women, a statistically significant increase occurred
in all age groups above 49 years (Fig. 1B). The steepest

T a b l e 1

CONSUMPTION OF THYROID MEDICATION IN LATVIA: DEFINED DAILY DOSES (DDD)* PER 1000 POPULATION PER DAY

Year 2009 2010 2011 2012 2013 2014 2015 2016 2017

Levothyroxine sodium 8.84 8.75 9.56 10.59 11.87 12.89 13.19 14.25 15.34

Thiamazole 1.38 1.49 1.61 1.76 1.78 1.86 1.93 2.00 2.06

* 1 DDD corresponds to 0.15 mg Levothyroxine sodium and 10 mg Thiamazole. Anonymous, 2014; 2018b

Fig. 1. A. Number of prevalent users of Levothyroxine sodium per 100 000 population by gender, age group and calendar year; B number of prevalent users
of Thiamazole sodium per 100 000 population by gender, age group and calendar year.

A B
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relative increase was among women aged 90 years and
older was on average, 23% compared to the previous year;
whereas in absolute measures, the highest increase of medi-
cation users was observed among 80–89 year old women;
there were 188 more users of Thiamazole each year, on av-
erage, per 100 000.

Despite of the complete coverage of the population, NHS
data may underrepresent health problems because of medi-
cations prescribed outside the reimbursement system. Due
to the long waiting times to visit a specialist under the NHS,
patients may choose to visit a private doctor and pay a full
fee for their prescription. The share of out-of-pocket pay-
ments in endocrine care has not been formally assessed in
Latvia, but the relatively low price of thyroid medications
makes it probable. Therefore, the amount of thyroid medi-
cations sold through the reimbursement system and,
thereby, recorded in the NHS data were compared with the
sales figures from the Latvian State Agency of Medicines.

Interestingly, the most significant increase of Thyroxine us-
ers in men was seen in the oldest age group and men aged
60 to 89 years. A similar tendency was observed in females.
Rise in thyroxine use among the elderly could be explained
by a true increase of hypothyroidism at older age (Madari-
aga et al., 2014), or due to improved diagnostics. Thyroxine
user prevalence was higher in the female group, compared
to the male group, as in studies worldwide (Taylor et al.,
2018). A similar tendency in thyroxine consumption was
seen in Estonia and Lithuania (Rootslane et al., 2013; Seilis
et al., 2016), indicating that growing thyroid morbidity is an
issue in the whole region. Consumption of Thiamazole in-
creased with age in both genders, similar to studies from
Europe and the USA showing an increase in hyperthyroid-
ism and antithyroid medication consumption with age (Hol-
lowel et al., 2002; Madariaga et al., 2014), which is related
to higher incidence of toxic goitre and increase in iodine-
rich medication use. Regarding gender-related use of Thia-
mazole, this study showed a similar male to female ratio,
average 1 : 4.5, as in other studies (Hollowel et al., 2002;
Vanderpump, 2011). The overall prevalence of thyroid
medication users in this study showed numbers comparable
to those found in Denmark (M¸llehave et al., 2018). Data
from Danish registries revealed that thyroid surgery and ra-
dioiodine treatment accounted for a negligible percentage of
thyroid treatments (M¸llehave et al., 2018). Therefore, it
can be hypothesised that the increase in thyroid treatments
is mostly due to autoimmune thyroid diseases, as these are
predominantly treated medically. Another factor supporting
this hypothesis is the increasing prevalence of other autoim-
mune diseases nationally. We do not have a system in place
to detect AITD prevalence in Latvia. However, we have a
diabetes registry, revealing an increase in type 1 diabetes
prevalence per 100 000 population from 198.6 in 2011 to
211.2 in 2014 (Anonymous, 2018a).

As mentioned above, iodine is an important player in thy-
roid pathology, but modern society experiences not just io-
dine deficiency, but also exposure to very high doses of io-
dine in radiographic iodinated contrast media (2.5–5.0 g of

bioavailable free iodine per CT scan) or amiodarone (75 mg
iodine per 200 mg tablet), which are associated with a
higher risk of thyroid dysfunction, including hyperthyroid-
ism and hypothyroidism (Rhee et al., 2012).

Our results could also be explained by improved screening
and diagnosis due to the availability and utilisation of TSH
testing. We would like to emphasise that the measurement
of serum TSH should be performed immediately at presen-
tation for patients with atrial fibrillation, dyslipidaemia, os-
teoporosis and subfertility (Koutras, 1997; Pirich et al.,

2000). The cumulative number of patients presenting with
these conditions is quite considerable.

The funding allocated by the NHS for laboratory testing in-
creased approximately 1.5 times over the analysed period
(Anonymous, 2012; 2015). This enables healthcare profes-
sionals to refer their patients for testing and improves rates
of detection of even subclinical AITDs. In recent years the
European Thyroid Association has invested immense re-
sources in the development of guidelines on management of
subclinical hyperthyroidism and hypothyroidism, providing
guidance for treatment in most clinical cases (Pearce et al.,

2013; Bartalena et al., 2018). The substantial increase in pa-
tient numbers highlights the necessity for national guide-
lines on the use of thyroid function tests and standards of
medical care.

LIMITATIONS

In real life clinical practice, it is possible to make mistakes
in processing patient personal data when prescribing medi-
cations. Due to this, it would be desirable to use the more
reliable criteria of two or more prescriptions per patient
when using prescription data for analysis.
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VAIROGDZIEDZERA MEDIKAMENTU PATÇRIÒÐ KÂ VAIROGDZIEDZERA SLIMÎBU PIEAUGUMA RÂDÎTÂJS LATVIJÂ NO
2011. GADA LÎDZ 2014. GADAM

Visbieþâk sastopamâs vairogdziedzera autoimûnâs slimîbas ar klîniski pretçjâm izpausmçm ir hipotireoze Haðimoto tireoidîta un
hipertireoze Greivsa slimîbas gadîjumâ. Vairogdziedzera slimîbu veselîbas aprûpes slogs ir ievçrojams, un tas rada bûtiskas veselîbas
aprûpes izmaksas. Ðîs analîzes mçríis ir izvçrtçt vairogdziedzera medikamentu lietoðanu Latvijâ no 2011. lîdz 2014. gadam pçc pacientu
vecuma un dzimuma. Ðajâ pçtîjumâ izmantoti kompensçto zâïu recepðu dati, ko apkopojis Latvijas Nacionâlais veselîbas dienests.
Galvenais râdîtâjs bija vairogdziedzera medikamentu lietotâju skaits katrâ gadâ no 2011. lîdz 2014. gadam, stratificçjot pçc vecuma un
dzimuma. No 2011. lîdz 2014. gadam tiroksîna lietotâju skaits uz 100 000 statistiski nozîmîgi pieauga visâs vecuma un dzimuma grupâs,
izòemot 0 lîdz 9 gadus vecas meitenes. Tiamazola lietotâju skaits vîrieðu vidû pieaudzis vecuma grupâ no 40 lîdz 89 gadiem un sievieðu
vecuma grupâ virs 49 gadiem. Arvien pieaugoði gan vairogdziedzera hormonu, gan tireostatisko medikamentu pârdoðanas apjomi tiek
novçroti arî Igaunijâ un Lietuvâ, kas norâda, ka pieaugoðs pacientu skaits ar vairogdziedzera slimîbâm ir problçma visâ reìionâ.
Ievçrojamais pacientu skaita pieaugums akcentç nepiecieðamîbu pçc Nacionâlâm rekomendâcijâm par vairogdziedzera funkcionâlo testu un
medicîniskâs aprûpes standartu mçrítiecîgu izmantoðanu.
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