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Abstract

Hyperthyroidism is a common disease that affects 0.8% of the population in Europe. It
occurs when the thyroid gland produces more thyroid hormones than your body needs.
There are several types of treatment, such as antithyroid drugs, treatment with radioactive
iodine (1311) and finally surgery, in addition to these treatments, reference is made to a good
hygienic-dietary orientation.

Objective: to assess from the nursing field the safest and most effective type of
hyperthyroidism treatment, including the risk factors to take into account when carrying
out these.

Methodology: systematic searches were carried out in bibliographic sources of trials and
articles published between 2015 and 2021. Including studies that contained data on risk
factors for hyperthyroidism.

Results: of 426 related articles found, 13 met the inclusion criteria. Total thyroidectomy
surgery induced a 26% therapeutic failure rate and 95% radioactive iodine treatment
compared to the 19.1% therapeutic failure in antithyroid drug treatment.

Conclusion: Despite the verification of the efficacy of all existing hyperthyroidism
treatments, antithyroid drugs have greater efficacy and safety than the rest of the treatments
studied, in relation to the time and rate of remission. On the other hand, risk factors such
as tobacco and female sex are evidenced, which are negative factors when carrying out
treatment for hyperthyroidism.
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Introduction

Hyperthyroidism is an endocrine disease that affects the thyroid
gland, hyperproducing thyroid hormones, which can lead to serious
consequences and considerably decrease the quality of life if it is not
treated properly. This disease has a prevalence of 0.8% in Europe and
is also more frequent in women and increases with age.!

There are no modifiable factors to prevent this disease, so
it is important to thoroughly study pharmacological and non-
pharmacological treatment, as well as other activities that help
restore the quality of life and health of patients suffering from this
pathology.'

The treatment of this disease is largely based on the union of
pharmacological and non-pharmacological treatments such as diet or
lifestyle and, for example, the administration of radioactive iodine.?

The active treatments for the control of hyperthyroidism are
gathered in 3, the administration of radioactive iodine, some
antithyroid drugs and finally, in case the previous ones do not work,
the thyroid surgery (thyroidectomy'" TT"").*

Before being diagnosed with hyperthyroidism, many patients were
diagnosed with hypothyroidism, so it should be noted that certain
treatments of the opposite disease can trigger hyperthyroidism and
vice versa.’

From the nursing point of view, when carrying out a good plan
for the prevention of hyperthyroidism, we find the difficulty that this

disease presents as it is so limited, since it is described as adisease
where hormonal alterations, in most cases respond to diseases in
which self-care does not influence.

On the other hand, a large number of these patients with thyroid
nodules do not show known risk factors, which makes it impossible to
prevent the disease, due to lack of information.

This is why, from the field of nursing, we want to investigate this
disease, which from the first instance is known that it is impossible to
prevent it, therefore, we will proceed to look for scientific evidence
on the treatments and factors that harm these , in order to highlight the
important points of the disease and mark the key concepts to take into
account when treating hyperthyroid patients.

Hyperthyroidism is a disease that depends on the thyroid gland,
it is shaped like a butterfly and is usually located in the front part
of the neck, under the larynx, it is responsible for forming thyroid
hormones, carrying these to the bloodstream and leading to all body
tissues. These thyroid hormones help the body use energy, maintain
body temperature, and help the brain, heart, and other organs function
normally.’

An excessive increase in these hormones is called thyrotoxicosis.®

Hyperthyroidism therefore refers to any condition in which
there is an excessive amount of thyroid hormone in the body. That
is, the thyroid gland is hyper-active. When there is an excess of this
hormone, all the functions of the body tend to accelerate, so that some
of the symptoms of hyperthyroidism can be nervousness, increased
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sweating, irritability, difficulty in sleeping and concentrating,
palpitations, tremors in the hands , anxiety, thinning of the skin,
the hair becomes fine and brittle, in women it can be reflected with
lighter flows and less frequent menstrual periods, and weakness in the
muscles, especially in the arms and thighs.'¢

Hyperthyroidism can present in several ways, depending on the
cause:

Diffuse toxic goiter or graves-basedow disease: constitutes the
formmore usual hyperthyroidism, being (70%) of all cases. It can
appear at any age, being most common between the third and fourth
decade of life. This disease is characterized by hyperthyroidism,
diffuse and elastic goiter, and among others, ophthalmopathy,
dermopathy, thyroid acropachy and onycholysis. It is located within
autoimmune diseases, in which thyrotropin receptor antibodies
stimulate the thyrotropin receptor (TSH), and increase the production
of thyroid hormone.'’

Toxic thyroid adenoma: this is not an autoimmune disease, it is due to
a mutation of the thyrotropin receptor gene. It is a thyroid nodule that
acts autonomously and secretes a large amount of thyroid hormones
(T3) and (T4). It is a cause of hyperthyroidism with suppressed levels
of thyroid stimulating hormone (TSH). They make up 2-10% of all
hyperthyroidism cases.”

Toxic multinodular goiter: it is also known as Plummer’s disease,
it contains a large number of nodules that act autonomously, causing
hyperthyroidism. These nodules act independently of thyroid
stimulating hormone (TSH), they are usually benign, although
inactive thyroid nodules in the same goiter can be malignant. It is
more common in elderly patients.®’

Thyrothropin-producing hypophyseal adenoma: characterized
by the presence of a pituitary mass associated with high levels of
circulating free thyroid hormones, together with levels of thyroid-
stimulating hormone (TSH) that vary between high and normal
levels, and the absence of thyroid-stimulating hormone (TSH).
(TSH) response to TRH stimulation and T3 suppression test. It
usually manifests with signs and symptoms of mild to moderate
hyperthyroidism. Goiter is the most common symptom.’

Iodine-induced hyperthyroidism, amiodarona: the exhibition of
thebody to high amounts of iodine can lead to alterations in thyroid
function, producing in case of an excessive increase, hyperthyroidism.
Sources of iodine to consider include drugs, dietary supplements,
antiseptic solutions, or iodinated contrasts that are used in imaging
tests. It presents with a discreet goiter, unless previously presented.®

Epidemiology

The prevalence of hyperthyroidism in the general population varies
between 0.3 and 1%, with the prevalence of hyperthyroidism being
0.8% in Europe and 1.3% in the US It is more frequent in women and
increases with age. affecting 2% of women and 0.2% of men over
60 years of age. In geriatric population these markers grow reaching
4.6% due to subclinical hyperthyroidism.>®

Evolution of the disease

In general, patients with hyperthyroidism and under treatment
usually have an oscillating evolution with remissions if not treated
well, as for example in Graves-Basedow disease.*®

Therefore, if no good treatment is carried out for any type of
hyperthyroidism, the disease can lead to a thyrotoxic crisis. Acute
disease situation characterized by dehydration, severe cardiac
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tachycardia or arrhythmia, heart failure, drowsiness, and impaired
consciousness.®

It can be fatal, so urgent treatment is required.®

Hyperthyroidism is mostly an easy disease to control if good
adherence to medical guidelines and proper treatment are carried out.®

Etiology

The main causes that can increase the production levels of thyroid
hormones and thus produce hyperthyroidism are: °

I.  Graves’ disease is the most common form of hyperthyroidism,
accounting for 80%. It is an autoimmune disease, the eyes
can be seen larger since the upper eyelids are raised and some
patients suffer from inflammation in the front part of the neck,
due to the enlargement of the thyroid gland (goiter). This
disease is caused by antibodies in the blood, which stimulate
the thyroid gland to grow and secrete excess thyroid hormone.
This disease is frequent in families and more in young women.’

II.  Thyroiditis is an inflammation of the thyroid due to viral
infections, some medications or after pregnancy. This causes
stored thyroid hormone to leak out of the thyroid gland.

III.  Increase in iodine levels. lodine is essential for the production
of thyroid hormones, it is not produced by the body naturally
so it is obtained mainly from foods such as salt, seafood and
fish, including tuna or salmon. An iodine increase from the
abuse of foods that contain it can increase the activity of the
thyroid gland and thus produce hyperthyroidism.

IV.  Benign tumors of the pituitary or thyroid gland, which cause
the secretion of hormones from other glands, such as the
thyroid, to be deregulated. Toxic thyroid adenoma is not an
autoimmune disease, this disease is due to a mutation of the
receptor gene for thyrotropin (thyroid stimulating hormone,
abbreviated *° TSH °’, produced by the anterior pituitary
gland that regulates the production of hormones by the gland
thyroid), it is a single thyroid nodule, that is, an adenoma that
occurs in several stages. This disease is treated with surgery
and previous antithyroid treatment.

V. Tumors of the testicles or ovaries, which also deregulate
the production of thyroid hormones. This cause is the least
common of hyperthyroidism.*!2

Risk factor’s

- Women: the prevalence of alterations in thyroid function in women
is high (3/1,000), many of these conditions occur at childbearing age
and in many cases pregnancy can be associated with the disease.

- Over 60 years: there is a decrease in the secretion of thyroid
hormones. TSH increases with age and T4 metabolism decreases,
they suffer from systemic non-thyroid diseases and consume certain
medications, such as phenytoin, which influence the time of thyroid
metabolism and physiology.

- Pregnancy or childbirth in the last 6 months: during gestation
there are important physiological changes that affect maternal
parameters of thyroid function, such as a decrease in TSH (Thyroid
Stimulating Hormone) and consequent increase in HCG (Human
Chorionic Gonadotropin) the first trimester.

I.  Thyroid surgery or thyroid problem, such as goiter.
II.  Family history of thyroid disease
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III.  Pernicious anemia, in which the body cannot make enough
healthy red blood cells because it does not have enough
vitamin B12

IV. People with type 1 diabetes mellitus or primary adrenal
insufficiency (hormonal disorder)

V. High iodine intake, when eating large amounts of food or
using medications or supplements with iodine.'>!

The main objective of this work is to demonstrate the most
effective and safest type of treatment for hyperthyroidism, and the
external factors to take into account from the nursing field.

Material and methods

The elaboration of this work was carried out by means of a
bibliographic search in scientific databases of the articles comprised
between January 2015 and June 2021, in order to carry out a narrative
review of the literature.

For the selection of the scientific articles on which this narrative
review is based, the following criteria have been carried out:

Inclusion criteria:
I. Research articles were selected in English and Spanish.

II. Articles focused on the pharmacological and non-

pharmacological treatment of hyperthyroidism.

III.  Articles related to the nursing performance with hyperthyroid
patients.

IV. Articles published in the last 5 years.
Exclusion criteria

1. Articles that are not related to the pharmacological and non-
pharmacological treatment of hyperthyroid patients.

II. Articles that do not mention at least 3 terms in the search
string.

III.  Articles whose year of publication was prior to 2015 included.

Studies will be identified by computer searches in bibliographic
databases and in article reference lists, from January 2015 to February
2021. The selected information sources were in English and Spanish.

Table | Flowchart of the selected studies

Identification:

Total (N=426)
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The following databases were used: Pubmed, Scielo, Google Scholar,
Dialnet and Elsevier. The first search was conducted on November
11, 2020.

In addition to these sources of information, information obtained
through the analysis of the registry of trials, protocols and websites of
official institutions was consulted.

To carry out the internet search, keywords were used: “Treatment
(Treatment)”; “(Thyroid Gland) thyroid gland”; “(Hyperthyroidism)
hyperthyroidism”, “lodine (radioiodine)”, “thyrotoxicosis
(thyrotoxicosis)”,“Graves disease”, “(Antithyroid drugs) antithyroid
drugs”.

To carry out the search string, the Boolean markers (AND),
(OR) AND (NOT) have been used, as follows: Treatment =~ AND"’
Thyroid gland ** OR"" Hyperthyroidism, ** AND"" Radiodine™* OR"”
thyrotoxicosis ** OR"" Graves ’disease’ "AND"" atithyroid drugs.

To carry out the selection of these studies, a first bibliographic
search was carried out, from which 426 articles were obtained.
After applying the inclusion and exclusion criteria, a total of 142
articles were identified. Subsequently, after eliminating duplicate and
irrelevant articles both for their abstract and for their title, 45 articles
were selected. Of these articles, 32 were excluded because they
did not provide relevant information of interest, so that the studies
selected for this review were 13 articles.

Pico question:
P: Patients with hyperthyroidism.
I: Radioactive iodine treatment and risk factors for hyperthyroidism.
C: Treatment with antithyroid drugs.

O: Optimal type of treatment for the cure of hyperthyroidism, safer
and more effective.

Results

Below is a Table 1 that shows the search strategy used to select
the articles:

To carry out the narrative review, 13 articles were used that met the
unified inclusion criteria in the methodology.

+284 items discarded as
duplicates

«Excluded for insufficient
information and not
addressingthe issue

«(N=52)
«Excluded
for lack of
ELECTED ITEMS informatio
OF FULLTEXT nina
AND VALID second
INFORMATION: round
(N=90) +(N=77)
ITEMS
INCLUDED
(N=13)
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Discussion

As regards the discussion, it has been tried to reflect the trajectory
of the aforementioned bibliography, highlighting what is important
in question.

In the first place, we will begin by explaining what is relevant
to treatment with total thyroidectomy (TT), with radioactive iodine
(1311), followed by treatment with ADT and the comparison that is
made of the latter two to stop at the question to be discussed. On the
other hand, it has been decided to emphasize epidemiology as an area
to be investigated.

From the previous evidence it can be seen that regarding treatment
with (TT), it is intended to demonstrate its efficacy, but it reflects how
26.9% of the patients studied have shown a therapeutic failure, which
leads us to compare this treatment with the others studied, and it is
reflected that despite its high effectiveness, the failure threshold is
much higher than in the treatments with (ADT) and (1311), obtaining
these as described by the authors Azizi F, et Malboosbaf R. in one
and Zhao Lina et al.! in another article respectively summarized in the
results, with 19.1% failure in terms of antithyroid drugs and 22.3% in
treatment with radioactive iodine (1311).'824%7

For treatment with radioactive iodine (131I), each investigation
has decided to take a variable as the field of investigation in relation
to hyperthyroidism, and as each of these has established percentages
making relevance to the effects of the treatments, that is where it is
generates our task, in observing which of these could give the best
solution to the need in question.20->+2¢

Now, in this demonstration we find 6 articles, in the first place,
we will stick to highlighting the results in common, where their
effectiveness is exposed since only 22.3% are shown that they have
not achieved the success of the treatment causing a hypofunction of
the thyroid gland.**

In relation to people exposed to iodine, it is intended to demonstrate
how it causes the risk of suffering from cancer and only shows a
greater risk of Non-Hodgkin’s Lymphoma (NHL), due to the high
percentage of therapeutic failure, a study is carried out in which show
that stimulation with the recombinant human thyrotropin hormone
(rthTSH) improves the absorption of (1311), increasing the percentage
of efficacy, although there is still a 12.5% therapeutic failure.?"**

In addition, it is evidenced that the treatment with (131I) is a
trigger for another pathology such as overweight because this therapy
is associated with an additional increase of 0.6KG, compared to
treatment with (ADT) alone.

Regarding the mortality related to this therapy of (131I), the
probability is high (95%), but this is not related to cancer, but due to
all the causes themselves.?

On the other hand, regarding Toxic Multinodular Goiter (BMN)
and Toxic Autonomous Nodule (NAT), administering a lower dose of
iodine is an optimal treatment to control the disease, highlighting the
variable that the male sex and a previous treatment ADT are negative
factors when using Radioactive Todine (1311) treatment.?

At the same time, it is demonstrated that in smoking patients with
Graves-Basedow disease, it was necessary to use a second dose of
treatment with respect to the rest of the patients, therefore, tobacco
decreased the effectiveness of the therapy.

Now, based on these evidences, the results of the investigations
in relation to the treatment of antithyroid drugs (ADT), specifically
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Metimazole, will continue to be presented, since it is the most
mentioned and of first choice.

Linked to this are two evidences of the efficacy and safety of this
last treatment, sharing the fact that the frequency of clinical signs
decreases, assuming a lower rate of complications and that these can
be corrected with a dose adjustment. Thus demonstrating its efficacy
and safety, which is also evidenced in treatment with radioactive
iodine (1311), which is discussed at the same time that a decrease in
the dose would achieve an improvement in the efficacy of radioactive
iodine treatment.'*20-27

Within this framework we find new evidence in which it is exposed
that a minimum maintenance dose therapy with antithyroid drugs
(ADT) with a duration of more than six months, also related to a high
T3 and fT4 at the time it is withdrawn these drugs are predictors of
disease relapse.”

Referring to the first article included in the results, it has been seen
to be especially important to reflect the comparisons that have been
studied of treatment with (ADT) and with (1311). It is for this reason
that it was decided to search bibliographically for something else that
evidences it apart from the tables that have been demonstrating it,
so that a greater difference is manifested. Therefore, in the research
that compares these two treatments, it is evident on the one hand that
both have the quality of life in relation to health in a similar way, but
an important difference is exposed, and that is that in the treatment
with Radioactive lodine (1311) only 5% achieved full efficacy of this,
compared with 95% efficacy of antithyroid drugs (ADT)."”

After what has been mentioned above, we find an article where
we want to emphasize the results that show the risk factors to take
into account when suffering from any type of hyperthyroidism and
to choose the most appropriate type of treatment, such as are: female
sex, Hypertension (HTN) and Diabetes mellitus, since it is shown that
these factors are predictors of the malpractice of hyperthyroidism.*

Despite all the information collected and presented in this work,
it is realized that, despite the studies found, many variables of
hyperthyroidism treatments and risk factors to be investigated are
missing, since, if these were carried out, the subsequent Research
papers would be more enriching and therefore would further increase
their validity.

Conclusion

The conclusions reached in relation to the initially set objectives
are detailed below:

I. Examine the risk factors external to the patient predisposing
to a poor prognosis of the disease: among the factors external
to the patient that may be predisposing to poor treatment
of hyperthyroidism, nursing professionals should take into
account that tobacco consumption, which reduces the efficacy
and effectiveness of radioactive iodine (131I) treatment,
being It is advisable to avoid it, although today it is not a
contraindication to undergo the treatment.

II. Determine the safe and effective type of hyperthyroidism
treatment: the treatment of choice as investigated, it can be
said that it will be methimazole, this being an antithyroid drug
(ADT) of high efficacy and safety, and because compared to
(1311) and therapy with (TT), It has fewer adverse effects
and the practice of this will be considered safe in a higher
percentage than treatment with Radioactive Iodine (1311).
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