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Atrial Fibrillation

Absolute Neutrophil Count
Anti thyroglobulin Antibody
Anti thyroid peroxidase Antibody
Anti Thyroid Drug
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Free T4
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Summary

Background

Hyperthyroidism is a disease condition characterized by increased synthesis and secretion of
thyroid hormone by the thyroid gland. A diagnosis of hyperthyroidism is made based on clinical
presentation and abnormality in TFT characterized by low level of TSH and elevated thyroid
hormones. Diagnosing the different forms of hyperthyroidism based on clinical manifestations and

TFT alone is challenging.

Objective

To assess the diagnosis, follow-up and treatment outcomes in patients with hyperthyroidism at
Endocrine Clinic, TASH.

Methods

A retrospective follow-up study was employed to evaluate the diagnosis, follow-up and treatment
outcomes of patients with hyperthyroidism at Endocrine Clinic, TASH. A census was performed
to those patients who were aged 18 years and above, diagnosed to have hyperthyroidism on
Antithyroid drug for more than 18 months on follow up from September 2009 to August 2012 E.C,
excluding pregnant women. Patients’ response to different treatment options were evaluated. Also,
factors associated with treatment outcomes were identified. While descriptive statistics (mean,
proportion, percentage and standard Deviations) were used to summarize the results, multivariate
logistic regression and chi square test were used as appropriate to check the association between
dependent and independent variables. Statistical significance was determined at a p value of < 0.05
and CI of 95%.

Results

In this study, a total of 230 patients with hyperthyroidism were involved, of which 208[ 90.4%] of
them were female and 22[ 9.6%] were male. The female to male ratio was 9.4 to 1. The mean age
of the participants was 44 years +/-13 SD. In about 60 % of patients the duration of diagnosis of
hyperthyroidism was less than 04 years. The most common symptom and sign were palpitation

and goiter accounting [89.6%] and [78.2%] respectively.

Significant association was found with therapy and duration of treatments. Those patients who had

been following treatment for four years and above, were more likely to have improved outcome
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compared to those who were following their treatment for less than four year (AOR=2.869,
ClI=1.173-7.0211, p=0.021). In addition, those patients who were on initial combination therapy
(Beta adrenergic blocker + ATD) were 2.189 times highly likely to have improved outcomes
compared to those who took single therapy (ATD or Beta-adrenergic blocker) (AOR=2.189,
Cl=1.144-4.187, p=0.018).

Conclusions

In this study, the most common cause of hyperthyroidism was TMNG and Treatment outcome
was strongly associated with duration of hyperthyroidism and initial usage of combination

therapy.

Key words: Hyperthyroidism, Toxic Multinodular Goiter, Graves’ Disease, Toxic Adenoma
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1. Background

1.1. Introduction
Hyperthyroidism is a disease condition characterized by increased synthesis and secretion of
thyroid hormone by the thyroid gland. It is associated with comorbidities like Atrial fibrillation,

stroke, lung disease and diabetes mellitus [1].

The global prevalence of overt hyperthyroidism in iodine replete areas ranges from 0.2% to 1.3%
[2]. The prevalence of Hyperthyroidism in 376 patients with thyroid disorders done at TASH was
233 (61.7%) of this Toxic Multinodular Goiter (TMNG) occurred in 135 (35.9%), Toxic Nodules
(TN) in 32 (8.5%) and Graves' disease (GD)in 65 (17.3%) [3]. Hyperthyroidism is more common

in women than men in a ratio of 5:1[4].

The prevalence of Toxic nodular goiter increases with age and the presence of dietary iodine
deficiency. This shows that compared to GD, the TMNG may be more common in older patients

especially those who are residing in regions of iodine deficiency [5].

The common causes of endogenous hyperthyroidism are due to GD or nodular thyroid disease.
Patients with hyperthyroidism may have symptoms that include anxiety, tremor, palpitations, heat
intolerance, and weight loss. Goiter is commonly present and the size depends upon the cause of
the hyperthyroidism. Exophthalmos is a common presentation of patients with Graves' disease.

A diagnosis of hyperthyroidism is made based on clinical presentation and abnormality in thyroid
function test characterized by low level of TSH and elevated thyroid hormones. Ancillary
investigations like Thyrotropin Receptor Antibodies (TRAb) and thyroid ultrasound are important
for diagnosis and follow up of patients with hyperthyroidism. Diagnosing the different forms of

hyperthyroidism based on clinical manifestations and TFT only is challenging.

Treatment of hyperthyroidism includes use of thionamides, radio ablation therapy and surgery
depending the patient condition and preferences. Different diagnostic tools, follow-up measures
and modalities of treatment needs to be employed for better patient care and improvement in

treatment outcome.
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1.2. Statement of the Problem

Hyperthyroidism is one of the common thyroid disorders reported in the National Endocrine Clinic
of TASH. Diagnosing the different forms of hyperthyroidism based on clinical manifestations and
TFT only could be challenging. However, due to limited availability of TFT test and consistency
of test results forces physician to diagnose based on clinical manifestation only. In addition, the
ratio of TT3 to TT4 is not usually applied in the diagnosis of the causes of hyperthyroidism despite

it being a useful tool in differentiating GD from thyroiditis.

In the evaluation of patients with hyperthyroidism Color-Doppler Ultrasound is important
diagnostic tool to differentiate GD from other conditions like thyroiditis based of increased flow
in GD. CFDs are less exploited for diagnosis and follow up of patients with hyperthyroidism
probably related to few trained man power, lack of the initiative to order the test and unavailability
of the ultrasound [11].

The goal of therapy of hyperthyroidism is to render a patient euthyroid as quickly as possible but
there is an observed delay in attainment of euthyroid state because of patient, physician and

resource related factors.

Although there is regular appointment of patients with hyperthyroidism in the National Endocrine
Clinic, periodic clinical and biochemical evaluation is not fully done because of giving less
attention to basic follow up clinical evaluation from health care provider, resource unavailability

and the remote residence of some of the patients.

There is an observed gap that Patients and physician discussion on hyperthyroidism follow-up and
management not practiced as expected with focus on the side effects of ATDs and the need to
notify if serious adverse events occur and on treatment options like surgery with its possible

complication when indicated.

A patient is considered to be in remission if he/she has a normal serum TSH, free T4, and total T3
for 1 year after discontinuation of ATD therapy. To evaluate remission and chance of recurrence
after completion of therapy determination of TRAb levels is important despite its being

unavailable.
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It is not uncommon to see some patients on high dose PTU treatment with signs and symptoms of
hyperthyroidism which could be related to the efficacy of the drug where options of use of

carbimazole or methimazole are not widely available.

One of the definitive treatment options include thyroid surgery which is usually delayed after the
patient became euthyroid for patient and physician factors. Surgery is less often practiced in
patients with TMNG who usually require a high dose of ATDs.

Therefore, there are observed deficiencies with regard to diagnostic workup, follow-up assessment

and evaluation of treatment response of hyperthyroid patients at the National Endocrine Clinic.

1.3. Significance of the Study
From this study prevalence of different types of hyperthyroidism in patients who have follow up

at national endocrine clinic of TASH could be obtained. The study will recommend that complete
and serial availability of TFT for diagnosis, follow-up and assessing treatment response taking in
to account the increasing number of patients with hyperthyroidism and the majority being unable
to pay for these investigations.

Exploiting routinely Color flow doppler ultrasound as a diagnostic aid for our patients on follow
up with hyperthyroidism is useful and the study will give stress for the use of doppler color flow

ultrasound to be done by trained fellows with technical support from radiology unit.

There are patients with hyperthyroidism on high dose of PTU despite that they are not responding
both clinically and biochemically probably related to PTU resistance. The study will recommend
the introduction of first line drugs to the clinic like methimazole and carbimazole in the treatment
of hyperthyroidism. The study also recommends the use of TRAb measurement as a diagnostic
support to confirm for diagnostic challenges and check for the possibility of relapse of

hyperthyroidism after completion of treatment.

From this study for proper diagnosis, follow up and treatment outcome assessment of patients with
hyperthyroidism serial follow up using a structured follow-up chart will be proposed that includes
different components like diagnosis, follow-up and treatment outcome which can be adaptable to
electronic data recording system.

3|Page



2. Literature Review

2.1. Diagnosis of Hyperthyroidism
Hyperthyroidism has multiple etiologies, manifestations, and potential therapies. Appropriate
treatment requires an accurate diagnosis and is influenced by coexisting medical conditions and

patient preference.

When hyperthyroidism is suspected, the diagnosis should be confirmed by measurement of serum
thyrotropin and total or free thyroxine, which are usually present in low and high concentrations
respectively. If the thyrotropin level is low but the thyroxine level is normal, serum
trilodothyronine should be measured, since the patient may have triiodothyronine toxicosis.

Clinical signs and symptoms are moderately correlated with elevation of thyroid hormones in
younger patients and those with larger goiters [6]. In the elderly, the classic symptoms and signs
of hyperthyroidism are less prevalent and thyroid function tests need to be performed for those

presenting with atrial fibrillation, weight loss, or shortness of breath [7].

The utility of the ratio of total T3 to total T4 can also be used as it increases in thyrotoxicosis
caused by GD whereas T4 is elevated more than T3 in thyrotoxicosis caused by thyroiditis, in one
study the ratio of total T3 to total T4 (ng/lg) was >20 in GD and toxic nodular goiter. In unsettled
diagnosis of hyperthyroidism caused by GD or thyroiditis use of the ratio of total T3/T4 could give
supportive evidence for diagnosis [8].

Diagnostic tools aid in conditions where some of the patients lack distinctive clinical features and
initial biochemical evaluation. This includes diagnostic testing with measurement of TRAb when
indicated [9]. In addition to the usual thyroid function test, TRAb testing is of paramount

importance in differentiating GD from thyroiditis when indicated.

In a study done by McKee et al. the use of TRAb measurements to diagnose GD compared to
RAIU measurements reduced costs by 47% and resulted in a 46% quicker diagnosis. TRADb
determination is more useful in the diagnosis and follow-up of treatment outcome in hyperthyroid

patients who present with non-nodular thyroid enlargement with no definite orbitopathy [9].

As part of the diagnosis of causes of hyperthyroidism determination of the radioactive iodine
uptake (RAIU) helps to differentiate the different forms of hyperthyroidism depending on their

radioactive iodine uptake and radioactive iodine scan [10]. Diagnosis of hyperthyroidism could be
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well supported by the use of thyroid ultrasonography for measurement of thyroidal blood flow
which depends on resource and expertise availability. Color Flow Doppler Study (CFDs) could
differentiate the untreated GD from the Hashimoto's thyroiditis, which had similar grayscale
findings.

Hot nodules could also be differentiated from cold nodules with more prominent vascular patterns.
As an inexpensive, fast, and noninvasive imaging procedure, CFDs could be helpful in the initial
clinical evaluation and may avoid radioactive iodine scan in a substantial number of thyrotoxic
patients [11].

2.2. Treatment of Hyperthyroidism
The treatment modalities for overt hyperthyroidism include Radioactive lodine Therapy (RAI),

Antithyroid drugs (ATDS), or thyroidectomy. The decision to the modality of treatment is chosen
by the patient and physician.

Patients with symptomatic thyrotoxicosis are treated with beta-blockers with a special focus on
the elderly individual with resting tachycardia or those with underlying cardiovascular disease. In
one study patients taking B-adrenergic blockers with methimazole showed lower heart rates, less

shortness of breath, and fatigue compared to those who took methimazole alone [12].

The preference of ATDs is for those patients with a high likelihood of remission (patients,
especially women, with mild disease, small goiters, and negative or low-titer TRAb. ATDs are
most widely used in the treatment of hyperthyroidism of this PTU is the main one. ATD therapy
is targeted at achieving the euthyroid state as quickly and safely as possible. Patients with GD on
ATDs could go to remission in about 12-18 months but about one-third of patients TSH-blocking
antibodies may develop that leads to hypothyroidism [13].

Treatment with ATDs might have an immunosuppressive role that is beneficial to primarily

decrease thyroid-specific autoimmunity and also the hyperthyroid state [14].

Surgery is chosen by some patients as a preferred mode of treatment emphasizing a relatively
higher value on prompt and definitive control of hyperthyroidism, avoidance of radioactive iodine,
and side effects of ATDs despite relative surgical risks and the need for lifelong thyroid hormone

replacement. Treatment of TMNG (Plummer’s disease) with antithyroid medications, ethanol
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ablation, Radioactive iodine ablation, or surgery must balance the goals of therapy, the durability

of cure, relief of symptoms, risk of malignancy, and risk of complications [15].

2.3. Follow up of Hyperthyroid Patients
One of the common presentations of hyperthyroidism is weight loss and many patients gain
considerable weight after treatment of their hyperthyroidism with radioiodine, a thionamide, or
surgery. Therefore, weight measurement during follow-up of patients with hyperthyroidism should
be done [16].

Nonadherence is the common cause of failure to achieve euthyroidism with ATDs [17]. A study
done by CHAIN, et al described that checking for T3 levels is initially important as some patients
will have persistently elevated Serum T3 levels after normalization of Serum T4 following ATDs
therapy [18].

ATDs side effects include minor allergic side effects and rare but serious allergic/toxic events such
as agranulocytosis, vasculitis, or hepatic damage. In a recent systematic review of eight studies
between GD patients receiving MMI or PTU of this 13% of patients experienced adverse events
[20]. ATD-associated agranulocytosis is uncommon but it is life-threatening.

PTU should be discontinued if patients have symptoms like jaundice, sore throat and fever and
confirm that this information is communicated to the patient. Patterns of hepatotoxicity in PTU is

hepatic necrosis whereas methimazole is associated with cholestasis [19].

When compared with methimazole, PTU at any dose appears to be more likely to cause
agranulocytosis compared with low doses of MMI. In a large study of 754 cases of ATD induced
agranulocytosis done in japan by Nakamura, H et al observed that agranulocytosis tends to occur
abruptly within 3 months after initiation of ATD therapy, although it develops gradually in some
patients [21].

A clear guide should be put in place that PTU should be discontinued if transaminase levels (found
incidentally or measured as clinically indicated) reach >3 times the upper limit of normal or if
levels elevated at the onset of therapy increase further and need to consider the cross-reactivity
between ATDs [22].
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2.4. Treatment Outcome of Hyperthyroidism

The assessment of the treatment outcome targeting remission varied because of some
characteristics features like male gender, smoking and those with large goiters (80 g) have lower
remission rate and prolonged therapy beyond 18 months. The majority of patients with GD
gradually enter remission of TSH-receptor autoimmunity during medical or after surgical therapy,
with no difference between the types of therapy. Remission of TSH-receptor autoimmunity after

radioiodine therapy is less common [6].

In a retrospective study designed to evaluate the initial response to carbimazole in patients with
Graves' disease (GD) and determinants of response, occurrence of adverse effect and the frequency
of hypothyroidism showed GD younger patients might benefit from higher initial doses of
carbimazole and patients with positive titres of Anti TPO Ab and Anti Tg Antibody, lower doses
of 1311 might prevent hypothyroidism [27].

In a study done by Allahabadia, A., et al entitled Age and gender predict the outcome of treatment
for Graves’ disease showed that factors postulated to predict outcome have not generally proved
clinically useful, males and younger patients are more likely to fail to respond to medical treatment,
and male patients are likewise less likely to respond to a single dose of radioiodine. It was
suggested in the study that those groups with low remission rates should be offered definitive

treatment with radioiodine or surgery soon after presentation [24].

In an article published on NEJM there long-term remission of Graves' hyperthyroidism during
antithyroid-drug therapy was reported with rates ranging from 10 to 75 percent. Small goiter and
recent onset of the hyperthyroidism were found to be associated with remission but there are no
reliable tests for predicting relapse at the time that therapy is discontinued. The duration of
treatment is also another factor that affects the likelihood of remission and relapse is most likely
within the first six months after withdrawal of therapy but may occur years later [25].

The number of patients who underwent surgery and subsequent remission is one of the assessment
tools in patients with hyperthyroidism. Total thyroidectomy has a nearly 0% risk of recurrence,
whereas subtotal thyroidectomy may have an 8% chance of persistence or recurrence of

hyperthyroidism at 5 years [26].
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3. Objective
3.1. General Objective
e To assess the diagnosis, follow-up and treatment outcomes in patients with

hyperthyroidism at Endocrine Clinic, TASH.

3.2. Specific Objectives
e To evaluate the diagnostic methods of hyperthyroidism at Endocrine Clinic of TASH.

e To describe the follow-up visits of hyperthyroid patients in Endocrine clinic of TASH.
e To determine factors associated with treatment outcome in hyperthyroid patients at
Endocrine clinic of TASH.
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4. Methods
4.1.Study Area and Period

4.1.1. Study Area
The study was conducted in Tikur Anbessa Specialized Hospital, which is located in Addis Ababa,

the capital city of Ethiopia. The hospital has a national endocrine referral clinic which is the only
specialized clinic for comprehensive diabetic care. On average, 800 diabetic clients are seen at the
national endocrine clinic as outpatient per month. The clinic had seven endocrinologists and six

fellows who were working at the the time of the survey.

4.1.2. Study Period
The study was conducted from November 1/2020 to January 31/2020 for 3 consecutive months.

4.1.3. Study Design
A retrospective follow up study design was used to assess the diagnosis, follow up and treatment

outcomes among patients with hyperthyroidism at Tikur Anbessa Specialized Hospital [TASH],
Addis Ababa, Ethiopia.

4.2.Source Population and Study Population

4.2.1. Source and Study Population
All Hyperthyroid patients who came to the national referral endocrine clinic in the study period

were included.

4.2.2. Inclusion and Exclusion Criteria
Inclusion criteria

e All hyperthyroid patients age 18 and above on ATD for more than 18 months.
Exclusion criteria

e Patients who were pregnant

4.3.Sample Size
A census was performed to those patients who were aged 18 years and above, diagnosed to have

hyperthyroidism on follow up from September 2009 to August 2012 E.C, excluding pregnant

women.
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4.4.Variables
4.4.1. Independent Variable
o Age
e Gender
e Region
e Duration of hyperthyroidism
e Type of hyperthyroidism
e Duration of hyperthyroidism treatment

4.4.2. Dependent Variables
e Treatment outcome

4.5.Data Collection Procedure
Data was collected retrospectively from electronic medical records based on I-care and patients’

card. Data regarding the research was retrieved by using a structured check list or questionnaire.

The data was checked for completeness and accuracy on daily basis.

4.6.Data Analysis and Presentation
The collected data was checked for completeness, and analyzed using descriptive statistics (mean,

proportion, percentage and standard Deviations) to summarize the results. Multivariate logistic
regression and chi square test were done to check the association between dependent and
independent variables. Statistical significance was determined at a p value of < 0.05 and CI of
95%.

4.7. Ethical Considerations
The study was conducted after securing approval of proposal by ethical review committee of

Internal Medicine Department, and then approved ethical institutional review board of Addis

Ababa University, College of health sciences.

4.8.Data Quality Assurance
To maintain the quality of data collected, training was given for data collectors and regular

supervision was done by the principal investigator and by senior consultants. The training given
was for one day focusing on how to fill the questionnaire & collect actual data. The collected data

was checked for completeness and accuracy on daily basis.
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4.9.0perational Definitions
Hyperthyroidism is a disease condition characterized by increased synthesis and secretion of

thyroid hormone by the thyroid gland

Overt hyperthyroidism is characterized by subnormal serum TSH with elevated serum levels of
T3 and/or free T4

Subclinical hyperthyroidism is characterized by subnormal serum TSH with normal serum levels
of T3 and/or free T4

Graves’ Disease is an autoimmune disorder in which TRAb stimulate the TSH receptor,
increasing thyroid hormone production and release.

Toxic Multinodular Goiter is characterized by excess production of thyroid hormones from
functionally autonomous multiple thyroid nodules.

Toxic adenomas are characterized by autonomous hormone production which is caused by
somatic activating mutations of genes regulating thyroid growth and hormone synthesis
Indeterminate is when the cause of hyperthyroidism is not specified.

Recent TSH/FT4/FT3 the most recent laboratory values of TSH, FT4 and FT3 up on data
collection.

Initial and Recent ATD indicates the ATD used at the beginning and most recent on follow-up
respectively.

Remission is considered when a normal serum TSH, free T4, and total T3 for 1 year after
discontinuation of ATD therapy.

Combined Therapy: includes Antithyroid drug therapy and Beta adrenergic blocker combination

Single Therapy: use of Antithyroid drug [ATD] therapy only

11| Page



5. Results

5.1. Socio-demographic Characteristics of the Participants
In this study 230 patients with hyperthyroidism were involved, of which 208[ 90.4%] were female

and 22[ 9.6%] were male. The female to male ratio was 9.4 to 1. The mean age of the participants
was 44 years +/-13 SD. Age 40 and above accounted for 67.4%. The majority of patients with
hyperthyroidism who have follow-up at endocrine clinic were from Addis Ababa 148 [64.3%] and
the rest 55 [35.7%] were outside from Addis Ababa.

Table 1: Socio-demographic Characteristics of the Participants, March 2021

Characteristics N %

Age group (Yrs.)

< 40 years 75 32.6
>4() years 155 67.4

Gender

Male 22 9.6

Female 208 90.4

Region
Addis Ababa 148 64.3
Outside Addis Ababa 55 35.7

5.2. Clinical Information of Hyperthyroid Patients
In about 23.6% of patients the duration of diagnosis of hyperthyroidism was four years which was

the highest frequency and the longest follow up duration was 32 years and median follow up period
was four years. [See Fig.1]. About 95.7% of patients presented with symptoms of hyperthyroidism
at diagnosis and the most common symptom was palpitation [89.6%] followed by tremor [27.8%],
heat intolerance [ 19.1%] and weight loss [7%]. Similarly, 86.5% of patients presented with signs
of hyperthyroidism at diagnosis. These include: goiter [78.2%] and exophthalmos [22.8%],
tachycardia [29.6%] and HTN [12.2%]. On follow up about 86% and 61.5% of patients reported
improvement of symptoms and signs, respectively. Comorbid ilinesses documented include 5.7%
of patients had atrial fibrillation,4.3% HF,1.7% osteoporosis and 0.4% stroke. [Fig:2].
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Table 2: Clinical Information of patients with hyperthyroidism, March 2021

Symptoms %

Signs %
Palpitation 89.6 Goiter 78.2
Tremor 27.8 Tachycardia 29.6
Heat intolerance 19.1 Exophthalmos 22.8
Weight loss 7 HTN 12.2
Stroke[n=1]

3%

Osteoporosis[n=4]
14%

Atrial Fibrillation[n=13]
47%

Heart Failure[n=10]
36%

B Atrial Fibrillation[n=13] B Heart Failure[n=10] l Osteoporosis[n=4] B Stroke[n=1]

Figure 1: Complications of hyperthyroidism among study participants, March 2021

Initial thyroid function tests with missing results presented in Table 3 below showed
elevated levels of FT3 and FT4 values and suppressed TSH in the majority of patients and
in the recent thyroid function test normal FT3,FT4 and TSH values were seen in the

majority but there were a significant number of results reported as missing.
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Table 3: Baseline and Recent thyroid function test results [%]in hyperthyroid
patients, March 2021

Result

FT3 FT4 TSH
Initial Recent Initial Recent Initial Recent
N (%) N (%) N (%) N (%) N (%) N (%)
Low 0% 0.9% 0% 1.3% 90.4% 43.5%
Normal 4.8% 67.4% 9.6% 66.1% 0.4% 47%
High 71.7% 14.8% 71.3% 16.5% 0% 3%
Missing 23% 17% 19.1% 16.1% 9.1% 6.5%

In non-parametric test (McNemar Test) done to compare the TSH status at the baseline and recent

showed statistically significant (p=0.000) change from abnormal TSH to normal TSH with p value
of <0.05.[Fig.2]

99.6%

100.0%
80.0%
60.0%

40.0%
20.0%
0.0%

A

Abnormal

Normal

TSH Status
H Baseline M Recent

Figure 2: Baseline and recent TSH Status in Hyperthyroid patients, March 2021

In this study there was no documented TT3/TT4 ratio done as a diagnostic help for Graves’ disease
and Neck doppler ultrasound was done for only 18% of hyperthyroid patients. On follow up

evaluation of patients electronic data recording using I- care only 5.7% of patients had recent
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weight measurement and 58 % of patients had recent pulse rate measured. The most common cause
of hyperthyroidism according to the study was TMNG which accounted [70.4%] followed by
Graves’ Disease [20.9%], TA [2.6%] and indeterminate [6.1%)].

In this study, Baseline CBC was documented in 60% of patients of this 5.3% had ANC of <1000
and 94.7% had >1000. Half (49.1%) of the patients had baseline LFT of this 97.3% of patients had
transaminases <3X ULN and 3.7% had >3x ULN. More than half (65.6%) of patients were using
Betablockers such as propranolol (60.5%), Atenolol (31.7%) and Metoprolol (7.8%).

Of 230 patients, 93.8 % of them were on ATD. Of those who were initiated on ATDs 92.2% were
on PTU, 6.0% on carbimazole and 1.8% on methimazole. Recent use of ATDs. Of those who were
initiated on PTU 93.9% patients were on PTU less than 600mg per day and 6.1% on PTU >600mg
per day. Recently 30.1% of patients were taking >600mg per day and 67.9% of patients taking
<600mg per day [Fig 3]; Based on this more than 30% of patients with TMNG were on high dose
of PTU and 19.1% of patients with GD were taking also high dose of PTU on their recent follow-

up visit.

100

93.9
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80
69.9
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60
50
40
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20
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Percentage

M Initial PTU Dosage M Recent PTU Dosage

Figure 3: PTU dosages in hyperthyroid Patients, March 2021

After taking the medications, As seen on Fig.4 below 55.6% of patients were in euthyroid
state,44% were hyperthyroid and 0.4% hypothyroid. Subsequently 93.8% of patients continued
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ATD,5.3% discontinued,0.9% discontinued ATD and initiated on Levothyroxine. While. 4.4% of
the patients developed major side effect including developed agranulocytosis (2.2%) and

developed hepatotoxicity (1.3%).

Hypothyroid state
1%

Hyperthyroid state
44%

Euthyroid state
55%

= Hypothyroid state = Euthyroid state = Hyperthyroid state

Figure 4: ATD treatment outcomes in hyperthyroid patients, March 2021

In this study thyroidectomy was planned for 19.4% of the patients but near total thyroidectomy
was done for 4% of the patients only. Consequently, 36.4% became euthyroid, 36.4% hyperthyroid
and 27.3% became hypothyroid.
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Figure 5:Post- thyroidectomy thyroid function status, March 2021

Based on previous literatures, factors such as gender, place of residence, age and duration of
therapy were considered. Of these, significant association was found with therapy and duration of
treatments. Those patients who had been following their treatment for four years and above, were
more likely to have improved outcome compared to those who were following their treatment for
less than four year (AOR=2.869, CI=1.173-7.0211, p=0.021).

In addition, those patients who were on combination therapy (Beta adrenergic blocker + ATD)
were 2.189 times highly likely to have improved outcomes compared to those who took single
therapy (ATD or Beta adrenergic blocker ) (AOR=2.189, C1=1.144-4.187, p=0.018).
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Table 4: Logistic regression analysis of factors associated with treatment outcome

Variables Bivariate Analysis Multivariate Analysis
Crude OR p value Adjusted OR p value
(95% CI) (95% ClI)
Age (YTrs.)
<40 1 1
>40 1.015 (0.548,1.881)  0.962 1.014(0.532, 1.933) 0.967
Gender
Male 1 1
Female 0.875(0.304,2.517)  0.804 0.779 (0.257,2.356)  0.658
Region
Out of Addis 1 1
Ababa
Addis Ababa 1.709 (0.902, 3.235)  0.100 1.615(0.831, 3.138) 0.158
Treatment
Single 1 1
Combination 2.309 (1.224,4.353)  .010* 2.189 (1.144,4.187)  0.018*
Duration of hyperthyroidism
<4 Years 1 1
> 4 years 2.933 (1.222,7.043) 0.016* 5.321 (1.910, 14.822) 0.001*

*Refers presence of significant association
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6. Discussion

Among 230 hyperthyroid patients seen at National Endocrine Referral Clinic of Tikur Anbessa
Specialized Hospital over a period of 3 years the commonest cause of hyperthyroidism identified
was TMNG which is followed by GD and TA in respective order. This is a consistent finding with
a study done under the title Pattern, clinical presentations and management of thyroid diseases in
the same Hospital [3]. Unlike to this study’s finding GD is the commonest cause of
hyperthyroidism globally[2]. Graves’ disease is an autoimmune thyroid disease mostly associated
with positive TSH Receptor Antibody. Probably the low prevalence could be associated with low
detection among atypical forms of GD. TRAD testing and RAIU and Scan tests are not available
in our country which facilitate diagnosis of more cases of GD those who lack the typical
presentation of the disease. In this study low exploitation of colour doppler ultrasound of the

thyroid was observed which could also help in the diagnosis.[9].

ATDs are most widely used in the treatment of hyperthyroidism of this PTU is the main one. ATD
therapy is targeted at achieving the euthyroid state as quickly and safely as possible [14]. The
response to Anti thyroid drugs is not permanent and there is a high degree of recurrence after
remission for those TMNG who were treated with ATDs. In this study More than ninety percent
of patients with hyperthyroidism were taking PTU of these patients on recent follow up showed
more than 30% are taking PTU at a dose of >600mg po daily because of suboptimal treatment
response. This could be because PTU is less efficacious compared to methimazole or
carbimazole.[29]. Though adherence and drug related conditions are difficult to describe in this
retrospective study the possible reasons for poor responses could be related to more severe disease,
larger thyroid glands, malabsorption. Previous studies have indicated that the bioavailability of
PTU was high in hyperthyroid patients (about 75%) although considerable variation is seen among

different generic preparations [12].

The first line treatment for TMNG is Radioactive lodine Therapy or Surgery. In this study the
uptake of TMNG and TA for thyroidectomy was low 4% and compared to previous study which
was 16%. The difference could be attributed to the different patient population that was being
investigated. According to the study the coverage of thyroidectomy was minimal and this could
be because of patient and physician related factors. The unavailability of RAIl therapy also creates

a big gap in the management of hyperthyroidism in these patient population [15].
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In this study those with longer duration of hyperthyroidism i.e. those who had been following
their treatment for four years and above, were more likely to have improved outcome compared to
those who were following their treatment for less than four year (AOR=2.869, C1=1.173-7.0211,
p=0.021).This finding is also consistent with a study done under the title Long-term treatment of
hyperthyroidism with antithyroid drugs which showed that ATD therapy is effective and safe for
children and adults in the treatment of hyperthyroidism and non-inferior to radioactive iodine
therapy[27]. Previous guidelines on the management of hyperthyroidism encouraged ablative
therapy if patients did not achieve a remission after 12 to 18 months of ATD therapy, rendering
the patient hypothyroid. Recent evidence-base medicine shows that long term ATD therapy
ensures control of hyperthyroidism without replacing it with another disease, that is

hypothyroidism [30].

In this retrospective study it was also found that those patients who were on combination therapy
(Betadrenergic blocker and Antithyroid drug) were 2.189 times highly likely to have improved
outcomes compared to those who took single therapy (Antithyroid drug alone) (AOR=2.189,
Cl=1.144-4.187, p=0.018).This finding is probably driven by propranolol which accounted more
than 2/3 of betablockers in the study for its effect in the inhibition of peripheral conversion T4 to
T3 in symptomatic hyperthyroid patients. There was a similar finding in a study under the title
Short-term effects of B-adrenergic antagonists and methimazole in new-onset thyrotoxicosis
caused by Graves' disease [12] although there were possible limitations like the small sample size
which was too small to detect subtle differences in the improvement of quality-of-life assessments.
But in our study the sample size is adequate but requires future prospective study to confirm the

result.

As this is a retrospective study, incompleteness regarding patients’ clinical presentations, physical
examination documentation and laboratory test results were the major problems of the study.
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7. Conclusion and Recommendations

From this study, the most common cause of hyperthyroidism was TMNG and Treatment

outcome was strongly associated with duration of hyperthyroidism and initial usage of

combination therapy.

Based on the above findings, the following recommendations are forwarded:

Patients should be educated to adhere their medication since treatment outcomes of the
majority of patients improve after prolonged follow-up.

Clinicians should use combination of therapy [ATD and Beta-adrenergic blockers] upon
initiation of therapy for better treatment outcome depending on the patient condition.
Need to introduce computer based Follow up chart for complete clinical information of
hyperthyroid patients that encompasses sociodemographic parameters, diagnosis, duration
of hyperthyroidism, drug type, serial investigations, adherence to treatment and
assessments of treatment outcome at each visit.

Facilitation of training to Endocrine Fellows on neck ultrasonography which could help
for bed side examination of thyroid disorders

Availing investigations such as TRAD and first line treatment drugs such as
methimazole/carbimazole

Introduction of RAIU, scan and radioactive iodine therapy for those who have the
indications

Vital signs particularly Blood Pressure and Regular weight measurement and pulse rate
should be done in the follow up of patients with hyperthyroidism as there was a gap in

the documentation of these results.
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Annex
Questionnaire

Annex-I; Assessment tool (checklist)

Title: Assessment of the diagnosis, follow-up and treatment outcomes in Patients with
hyperthyroidism at Endocrine Clinic, TASH.

Section One: Socio-demographic Characteristics of the Patient

Serial Number

Question | Questions Answer
No.
101 | care
102 Age (at diagnosis of hyperthyroidism) years
103 Gender 1. Male
2. Female
104 Educational Status 1.Not educated

2.Primary level
3.Secondary level

4. Tertiary level

105 Marital Status 1.Single
2.Married
3.Separated
4.Divorced

106 Occupation 1.Employed

2.Unemployed
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107 Religion 1.0rthodox Christian
2.Muselim
3.Protestant

4.other [Specify]

108 Region 1.Addis Ababa

2.0romia

3.Amhara

4.Tigray

5.Debub

6.0ther Regions [Specify]

SECTION TWO: Clinical Information of the Patient

Question ]
No Questions Answer
201 Duration Since Hyperthyroidism diagnosis years
202 Were Symptoms of hyperthyroidism 1. Yes
present at diagnosis? 2. No
203 If yes for Q.202 1. Palpitation
2. Tremor
3. Heat intolerance
4. Weight loss
5. Others specify
204 Were signs of hyperthyroidism present at 1.yes
diagnosis? 2.No
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205 If yes for Q.204 1. Hypertension
2. Tachycardia
3. Exophthalmos
4. Goiter
5. Others Specify
206 Did symptoms of hyperthyroidism improve 1.Yes
after treatment? 2.No
207 Did signs of hyperthyroidism improve after 1.Yes
treatment? 2.No
208 Initial weight and Pulse rate Weight Kg
PR /min
209 Recent weight and Pulse rate Weight Kg
PR /min
210 Any use of Drugs causing 1. Yes
hyperthyroidism? 2. No
211 If yes for Q.210, Name of the drug 1) Amiodarone
2) TKis
3) Lithium
4) Others specify
212 Any Complications of hyperthyroidism
present?
213 If yes for Q.212 1) AF
2) HF
3) Osteoporosis
4) Stroke
5) Others specify
214 Baseline TFT (Encircle one) 1. TT4 (L/N/H)
L= 2. TT3(L/N/H)
—-ow 3. FT4(L/N/H)
N=Normal 4. FT3(L/N/H)
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H=High 5. TSH(L/N/H)
215 Recent TFT (Encircle one) 1. TT4 (L/N/H)
L=l 2. TT3(L/N/H)
—-ow 3. FT4(L/N/H)
N=Normal 4, FT3(L/N/H)
5. TSH(L/N/H)
H=High
216 Was TT3/TT4 Ratio done for suspected 1. Yes
GD? 2. No
217 If yes for Q.216, the ratio was 1. >20
2. <20
218 Was TRAD done for suspected GD? 1. Yes
2. No
219 Was Color Doppler Ultrasound of Thyroid 1. Yes
done? 2. No
220 If yes for Q.219, Finding suggests 1. GD
2. Thyroiditis
3. TMNG
4. TA
221 What was the Cause of hyperthyroidism? 1. GD
2. TMNG
3. TA
4. Others
222 Was Baseline CBC done? 1. Yes
2. No
223 If yes for Q.222, ANC was 1. <1000
2. >1000
224 Was Baseline LFT done? 1. Yes
2. No
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225 If yes for Q.224, Transaminases were 1. >3x ULN
2. <3x ULN
226 Was Beta adrenergic blocker used? 1. Yes
2. No
227 If yes for Q.226, Which drug? 1. Propranolol
2. Atenolol
3. Metoprolol
4. Other specify
228 Was he/she on ATD? 1. Yes
2. No
229 If yes for Q.228, Name of ATD? 1. Methimazole
2. Carbimazole
3. PTU
230 If PTU used, what was the initial dosage? 1. <600mg/day
2. >600mg/day
231 If PTU used, what was the recent dosage? 1. <600mg/day
2. >600mg/day
232 Was any major Side effect of ATDs 1. Yes
occurred? 2. No
233 If yes for Q.232, What was the side effect? 1. Hepatotoxicity
2. Agranulocytosis
3. Vasculitis
4. Others specify
234 What was the duration of ATD therapy? 1. >18 months
2. <18 months
235 What was the Outcome of treatment with 1. Euthyroid state

ATDs?

Hyperthyroid state
Hypothyroid state
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236 What happened to ATD after outcome of . continued
Q.235? . discontinued
. discontinued and L T4 initiated
237 Was thyroidectomy planned or done? . Yes
. No
238 If thyroidectomy done? . Total
. Near total
. Lobectomy
239 What was the Outcome of thyroidectomy? . 1.Euthyroid state

. 2.Hyperthyroidstate

3. Hypothyroid state
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of the research project and for the provision of required progress report.

1.

Date Signature
2.

Date Signature
3.

Date Signature

28| Page



Acknowledgement

First of all, I would like to acknowledge my advisor, Dr. Getahun Tarekegn, Consultant internist
and Endorcronogits for his unreserved support and guidance from the inception to the final
approval of the thesie. | also would like to thank Department of Internal medicine for the
opportunity given to conduct this research, for facilitating the support and for the Addis Ababa
University for the financial support.

Last, I would like to thanks Mr. Dawit Teshome from school of pharmacy for his support in data

analysis, interpretation and technical support.

29| Page



References

1. Brandt, F., Thvilum, M., Almind, D., Christensen, K., Green, A., Hegeds, L. and Brix, T.H.,
2013. Morbidity before and after the diagnosis of hyperthyroidism: a nationwide register-based
study. PloS one, 8(6), p.e66711.

2. Taylor, P.N., Albrecht, D., Scholz, A., Gutierrez-Buey, G., Lazarus, J.H., Dayan, C.M. and
Okosieme, O.E., 2018. Global epidemiology of hyperthyroidism and hypothyroidism. Nature
Reviews Endocrinology, 14(5), p.301.

3. Kebede, D., Abay, Z. and Feleke, Y., 2012. Pattern, clinical presentations and management of
thyroid diseases in national endocrine referral clinics, Tikur Anbessa Specialized Hospital, Addis
Ababa, Ethiopia. Ethiopian Medical Journal, 50(4), pp.287-295.

4. Holm, LLA., Manson, J.E., Michels, K.B., Alexander, E.K., Willett, W.C. and Utiger, R.D.,
2005. Smoking and other lifestyle factors and the risk of Graves’ hyperthyroidism. Archives of
Internal Medicine, 165(14), pp.1606-1611.

5. Laurberg P, Pedersen KM, Vestergaard H, Sigurdsson G 1991 High incidence of multinodular
toxic goitre in the elderly population in a low iodine intake area vs. high incidence of Graves’
disease in the young in a high iodine intake area: comparative surveys of thyrotoxicosis
epidemiology in East-Jutland Denmark and Iceland. J Intern Med 229:415-420.

6. Trzepacz, P.T., Klein, 1., Roberts, M., Greenhouse, J. and Levey, G.S., 1989. Graves' disease:
an analysis of thyroid hormone levels and hyperthyroid signs and symptoms. The American
journal of medicine, 87(5), pp.558-561.

7. Boelaert, K., Torlinska, B., Holder, R.L. and Franklyn, J.A., 2010. Older subjects with
hyperthyroidism present with a paucity of symptoms and signs: a large cross-sectional study. The
Journal of Clinical Endocrinology & Metabolism, 95(6), pp.2715-2726.

8. Carlé, A., Knudsen, N., Pedersen, I.B., Perrild, H., Ovesen, L., Rasmussen, L.B. and Laurberg,
P., 2013. Determinants of serum T4 and T3 at the time of diagnosis in nosological types of
thyrotoxicosis: a population-based study. Eur J Endocrinol, 169(5), pp.537-45.

9. McKee, A. and Peyerl, F., 2012. TSI assay utilization: impact on costs of Graves'
hyperthyroidism diagnosis. The American journal of managed care, 18(1), pp.e1-14.

10. Summaria, V., Salvatori, M., Rufini, V., Mirk, P., Garganese, M.C. and Romani, M., 1999.
Diagnostic imaging in thyrotoxicosis. Rays-International Journal of Radiological
Sciences, 24(2), pp.273-300.

11. Erdogan, M.F., Anil, C., Cesur, M., Baskal, N. and Erdogan, G., 2007. Color flow Doppler
sonography for the etiologic diagnosis of hyperthyroidism. Thyroid, 17(3), pp.223-228.

30| Page



12. Tagami, T., Yambe, Y., Tanaka, T., Tanaka, T., Ogo, A., Yoshizumi, H., Kaise, K., Higashi,
K., Tanabe, M., Shimazu, S. and Usui, T., 2012. Short-term effects of B-adrenergic antagonists
and methimazole in new-onset thyrotoxicosis caused by Graves' disease. Internal

Medicine, 51(17), pp.2285-2290.].

13. Tamai, H., Kasagi, K., Takaichi, Y., Takamatsu, J., Komaki, G., Matsubayashi, S., Konishi,
J., Kuma, K., Kumagai, L.F. And Nagataki, S., 1989. Development of spontaneous
hypothyroidism in patients with Graves' disease treated with antithyroidal drugs: clinical,
immunological, and histological findings in 26 patients. The Journal of Clinical Endocrinology
& Metabolism, 69(1), pp.49-53.

14. Laurberg, P., 2006. Remission of Graves’ disease during anti-thyroid drug therapy. Time to
reconsider the mechanism?. European Journal of Endocrinology, 155(6), pp.783-786.

15. Porterfield, J.R., Thompson, G.B., Farley, D.R., Grant, C.S. and Richards, M.L., 2008.
Evidence-based management of toxic multinodular goiter (Plummer’s disease). World journal of
surgery, 32(7), pp.1278-1284.

16. Jacobsen, R., Lundsgaard, C., Lorenzen, J., Toubro, S., Perrild, H., Krog-Mikkelsen, I. and
Astrup, A., 2006. Subnormal energy expenditure: a putative causal factor in the weight gain
induced by treatment of hyperthyroidism. Diabetes, Obesity and Metabolism, 8(2), pp.220-227.

17. Cooper, D.S., 1985. Propylthiouracil levels in hyperthyroid patients unresponsive to large
doses: evidence of poor patient compliance. Annals of internal medicine, 102(3), pp.328-331.

18. CHAN, J.J. and Ladenson, P.W., 1986. Discordant hypothyroxinemia and
hypertriiodothyroninemia in treated patients with hyperthyroid Graves' disease. The Journal of
Clinical Endocrinology & Metabolism, 63(1), pp.102-106.

19. Ruiz, J.K., Rossi, G.V., Vallejos, H.A., Brenet, R.W., Lopez, 1.B. and Escribano, A.A., 2003.
Fulminant hepatic failure associated with propylthiouracil. Annals of Pharmacotherapy, 37(2),
pp.224-228.

20. Sundaresh, V., Brito, J.P., Wang, Z., Prokop, L.J., Stan, M.N., Murad, M.H. and Bahn, R.S.,
2013. Comparative effectiveness of therapies for Graves' hyperthyroidism: a systematic review
and network meta-analysis. The Journal of Clinical Endocrinology & Metabolism, 98(9),
pp.3671-3677.

21. Nakamura, H., Miyauchi, A., Miyawaki, N. and Imagawa, J., 2013. Analysis of 754 cases of
antithyroid drug-induced agranulocytosis over 30 years in Japan. The Journal of Clinical
Endocrinology & Metabolism, 98(12), pp.4776-4783.

31| Page



22. Otsuka, F., Noh, J.Y., Chino, T., Shimizu, T., Mukasa, K., Ito, K., Ito, K. and Taniyama, M.,
2012. Hepatotoxicity and cutaneous reactions after antithyroid drug administration. Clinical
endocrinology, 77(2), pp.310-315.

23. Bringmann, .M., Van Leeuwen, B.L., Hennemann, G., Beckett, G.J. and Toft, A.D., 1999.
Outcome of treatment of hyperthyroidism. Journal of endocrinological investigation, 22(4),
pp.250-256.

24. Allahabadia, A., Daykin, J., Holder, R.L., Sheppard, M.C., Gough, S.C. and Franklyn, J.A.,
2000. Age and gender predict the outcome of treatment for Graves’ hyperthyroidism. The
Journal of Clinical Endocrinology & Metabolism, 85(3), pp.1038-1042.

25. Franklyn, J.A., 1994. The management of hyperthyroidism. New England Journal of
Medicine, 330(24), pp.1731-1738.

26. Wilhelm, S.M. and McHenry, C.R., 2010. Total thyroidectomy is superior to subtotal
thyroidectomy for management of Graves’ disease in the United States. World journal of
surgery, 34(6), pp.1261-1264.

27. Azizi, F., 2020. Long-term treatment of hyperthyroidism with antithyroid drugs: 35 years of
personal clinical experience. Thyroid, 30(10), pp.1451-1457.

28. Franklyn, J.A., 1994. The management of hyperthyroidism. New England Journal of
Medicine, 330(24), pp.1731-1738.

29. Van Soestbergen, M.J.M., Van der Vijver, J.C.M. and Graafland, A.D., 1992. Recurrence of
hyperthyroidism in multinodular goiter after long-term drug therapy: a comparison with Graves’
disease. Journal of endocrinological investigation, 15(11), pp.797-800.

30. Ross, D.S., Burch, H.B., Cooper, D.S., Greenlee, M.C., Laurberg, P., Maia, A.L., Rivkees,
S.A., Samuels, M., Sosa, J.A., Stan, M.N. and Walter, M.A., 2016. 2016 American Thyroid
Association guidelines for diagnosis and management of hyperthyroidism and other causes of
thyrotoxicosis. Thyroid, 26(10), pp.1343-1421.

32| Page



