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Purpose: To determine the time to euthyroidism and its determinants among thyrotoxicosis
patients on anti-thyroid drug attending the medical and ambulatory clinics of South Tigrai
General Hospitals, Ethiopia, 2015-2020.

Methods: A multi-center retrospective cohort study was conducted from March 30, 2020, to
July 30, 2020, among adult thyrotoxicosis patients who received anti-thyroid medications in
the medical and chronic ambulatory clinics of South Tigrai General Hospitals, Ethiopia. Epi-
data manager version 3.1 software was used for data entry and then exported to STATA
version 15 for windows for analysis. Cox proportional hazards regression model was used to
determine the determinants of time to euthyroidism and the summary measures of the
adjusted hazard ratio with a 95% CI were presented, and P-value < 0.05 used to declare
the statistical significance.

Results: One hundred and seventy-five (51.9%) thyrotoxicosis patients become euthyroid
with the median time to euthyroidism of 9 months, IQR (6—12) months, with a total of 5542
person-months of observation. Age greater than 40 years (AHR = 0.7; 95% CI 0.54-0.96),
toxic multi-nodular goiter (AHR = 0.69; 95% CI 0.60-0.87), World Health Organization
goiter size three (AHR = 0.78; 95% CI 0.54-0.82) and baseline free thyroxin (AHR = 0.96;
95% CI 0.80-0.99) were the independent determinants of delayed time to euthyroidism.
Conclusion: The time to euthyroidism was longer than the expected time. High baseline
free thyroxin, toxic multinodular goiter, elderly patients, and patients with World Health
Organization goiter size three were determinants of delayed time to euthyroidism.
Keywords: thyrotoxicosis, propylthiouracil, euthyroid, South Tigrai, Ethiopia

Introduction
The term “thyrotoxicosis” refers to a clinical state that results from inappropriate high
thyroid hormone action in tissues mainly due to excessively high tissue thyroid hormone
levels." It is a common endocrine disorder, affecting about 2% of women and 0.2% of
men from the general population.” It can be classified as overt thyrotoxicosis and
subclinical thyrotoxicosis.1 In the United States, the prevalence is approximately 1.2%
of which is 0.5% overt and 0.7% subclinical respectively.'” It is also one of the routine
thyroid disorders encountered in the African continent including Ethiopia.*

The precise causes of thyrotoxicosis are not always reliably defined,® but the
most common causes include Graves’ disease (GD), toxic multinodular goiter
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(TMNG), and toxic adenoma (TA)."? Other less common
causes of thyrotoxicosis include the entities of painless and
subacute thyroiditis, which occur due to inflammation of
thyroid tissue with release of the pre-formed hormone into
the circulation.’

Ethiopia is among the top iodine-deficient countries in
the world despite the passing of new legislation in 2011
under the National Nutrition Programme which led to
greater availability of iodized salt, however, the eradica-
tion of iodine deficiency disorder (IDD) in Ethiopia
remains a significant challenge.® A study conducted in
2017 reported that although over 89.2% of salt in
Ethiopia contains iodine, coverage of adequately iodized
salt remains very low (26%).” Tigrai region is one of the
top iodine-deficient areas in Ethiopia and goiter prevalence
in that area was greater than 30%.®

A systematic review study reported that the diagnosis
and management of thyroid disorders in the African con-
tinent remain suboptimal.* If thyroid function tests are not
normalized early thyrotoxicosis can result in serious com-
plications such as thyroid storm, cardiac dilation, hyper-
tension, arrhythmia, congestive heart failure (CHF), and
sudden cardiac arrest, osteoporosis, atrial fibrillation,
weight loss, embolic events, muscle weakness, tremor,
neuropsychiatric symptoms, and rarely cardiovascular col-
lapse and death.'”’

According to the 2014 Ethiopian standard treatment
guideline, propylthiouracil (PTU) is used only when
methimazole or carbimazole is not appropriate but practi-
cally it is the only anti-thyroid drug available locally at the
present time.'® Previous studies indicate that normalization
of thyroid function test (TFT) using PTU was suboptimal
or takes a long period and it does not reverse thyrotox-
icosis as rapidly as methimazole or carbimazole and it has
more side effects.'!

Various studies done in Canada, Sweden, Elias
University, and Nigeria show that normalization of thyroid
function test was suboptimal and was taking a longer
period than expected.'*'* A study done in Gondar also
indicates that all TFTs were normalized in less than one-
third of the participants meaning that patients who were
euthyroid were sub-optimal and recovery of TFT took a
longer period than expected from taking PTU.’

Generally in Ethiopia, there is limited research on time
to euthyroidism and determinants among thyrotoxicosis
patients and most of the previous studies were conducted
in western countries in a single center with a small sample
size relative to the current study. Therefore this study

aimed to determine the time to euthyroidism and determi-
nants among thyrotoxicosis patients on the anti-thyroid
drug who attend medical and chronic ambulatory clinics
of South Tigrai General Hospitals. This might be serve as
a baseline reference, and guide for other researchers.

Methods and Materials

An institutional-based multi-centered retrospective cohort
study was conducted from March 30, 2020 to July 30,
2020, among adult thyrotoxicosis patients, who were
attending the Southern Zone of Tigrai General Hospitals
from January 1, 2015, to January 1, 2020. The study was
conducted at three general hospitals of South Tigrai and
based on the information obtained from Tigrai regional
health bureau there are only three general hospitals in the
Southern Zone of Tigrai. These general hospitals were
similar in their services, human resources, and medical
equipment to each other. The selected general hospitals
were Lemlem Karl, Korem, and Alamata general hospitals.

Sample Size Determination

The sample size was determined by applying a single
population proportion formula using Epi Info version
7.2.4.0 software,'" with the assumptions of a 95% level
of confidence, a 5% margin of error. Taking the proportion
of thyrotoxicosis patients who attend the medical ward,
ambulatory clinic, and normalized their thyroid function
tests from the study conducted at the University of Gondar
hospital,” the proportion of thyrotoxicosis and who
became euthyroid (0.33), accordingly the final sample
size was 336.

Sampling Technique

A total of 729 adult thyrotoxicosis patients were counted
from all institutions, the data was taken from the Health
Management Information System (HMIS) computer and
logbook which was registered from January 1, 2015, to
January 1, 2020. Proportional allocation was used to deter-
mine the final sample to be drawn from each institution.
Finally, a systematic random sampling technique was used
to draw the final sample from a prepared list of medical
record number which was coded from 1 to N. The sam-
pling interval was determined by dividing the number of
units in the population by the desired sample size (K = N/
n) and it was 2 or (K = 2) in all three institutions. The first
card was selected randomly and the remaining sample was
selected for every second medical record (see Figure 1).
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Figure | Schematic presentation of sampling technique for determining time to euthyroid and its determinants among thyrotoxicosis patients on antithyroid drug who
attend the Medical and Ambulatory clinics of south Tigray General Hospitals, January 2015 — January |, 2020.

Data Collection Tools and Procedure

The data collection instrument was pretested on 5% (20
medical records which were not included in the final
analysis) one week before the data collection time in
Lemlem Karl Hospital which gives a slightly higher ser-
vice than the other two, then the data collection instrument
was modified based on the results of the pretest. During
data collection, the data on the tool and the medical
records were rechecked for accuracy, then after data col-
lection for each sample each variable was recoded before
data entry to minimize manual data entry error.

Before data collection, training was given for data
collectors (10 BSc nurses) on the contents of the data
extraction checklist, how to abstract data from patient
medical records and health facility logbooks for two days
before the data collection period by the principal investi-
gator and three experienced supervisors who have a mas-
ter’s degree and working in the medical and ambulatory
clinics of the three hospitals were involved. The checklist
contains four parts: socio-demographic variables; clinical
related features; medication-related questions, and time to
thyroid function test normalization questions.

Operational Definitions

Thyrotoxicosis: Thyroid Stimulating Hormone (TSH)
level < 0.4 mU/L."? Euthyroid (event): is considered if
free thyroxin (FT4) and free triiodothyronine (FT3) are
within the normal range."”> Normal range: TSH (0.4-5.0
mU/L), FT4 (10.4-19.6pmol/l) and FT3 (4-5.3 pmol/L).
Censored: Those subjects who were discharged against
medical advice, discharged with significant problems,

death other than thyrotoxicosis (accident or any cause
not related to thyrotoxicosis), referred to other health
facilities or event-free until the end of the study were
considered as censored.

Time to event: The total time from initiation of treat-
ment to the occurrence of an event. Complication: is a
condition that arises during the hospital stay that prolongs
the length of stay.'® Comorbidity: is a pre-existing condi-
tion that affects the treatment received and/or prolongs the
length of stay.'® World Health Organization (WHO) goiter
size: according to WHO goiter classification goiter size
was categorized as grade 0, 1, 2, and 3."” Grade 0: The
goiter is not palpable or visible even when the neck is
extended. Grade 1: The goiter is detected on palpation and/
or visible when the neck is extended. Grade 2: Goiter is
visible when the neck is in the normal position. Grade 3:
Large goiter visible from distance. Classification of the
different types of goiter size was mainly made based on
clinical grounds (i.e. based on clinical examination) and
was taken from the medical records.

Data Quality Assurance and Analysis

Data were entered using Epi data manager software ver-
sion 3.1 and exported to STATA version 15 for analysis.
Descriptive statistics of numeric variables were presented
using mean with standard deviation or median with inter-
quartile range, whereas categorical variables were
expressed as a frequency and percentages. The outcomes
of each patient are dichotomized into euthyroid or cen-
sored. Kaplan—Meier method was used to estimate the
overall time to euthyroidism and a Log rank test was

used to compare the observed difference in survival time
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between categorical variables of adult thyrotoxicosis
patients.

Assumptions of the Cox Proportional hazards were
checked by Schoenfeld residual test. To assess the associa-
tion among baseline variables and patient survival two
strategies were used. First, each baseline variable that did
not violate the assumptions of the Cox proportional
hazards regression model was entered into a separate
Cox regression model. Second, variables that have a
P-value < 0.2 in the bivariate analysis were taken to multi-
variable analysis. A Cox regression model was used to
determine factors associated with time to euthyroidism.

The estimated crude (CHR) and adjusted hazard ratios
(AHR) with a 95% confidence interval were presented,
and P-value <0.05 was used to declare statistical signifi-
cance. Furthermore, multi-collinearity between the inde-
pendent variables was assessed with variance inflation
factor (VIF) to identify and avoid redundant variables
that may affect our estimate, the overall mean VIF was
1.15 which was within the acceptable range (1-5).'®

Results
Socio-Demographic and Clinical

Characteristics

A total of 336 patients were included in this study, the
mean age of the patients was 46.7 £ 11.94 years and there
were a high proportion of females (88.7%). Three hundred
and forty-three (93.1%) patients were non-smokers, 69.4%
have goiter and 36.6% have WHO goiter size two. The
common cause of thyrotoxicosis was toxic multinodular
goiter in two-thirds of patients (66.6%) (Table 1).

Baseline Sign and Symptoms

From the baseline sign and symptoms, heat intolerance
and palpitation occurred in around two-thirds of the
patients (66.3%) and (62.7%), respectively. Increased
appetite, nervousness, and diffuse goiter occurred in less
than one-third of patients (Table 2).

Comorbidity and Complication

A total of 96 patients had different comorbidities, among
these, diabetes mellitus was the most common comorbidity
identified among 11% of patients followed by hyperten-
sion which was developed among 7.7% (Table 3). A total
of 32 patients developed different complications, among

Table | Baseline Characteristics of Thyrotoxicosis Patients
Attending South Tigrai General Hospitals, Ethiopia from
2015-2020 (n = 336)
Patient Profile Frequency Percent (%)
Age (in years), mean *SD 46.7 = 11.94
Age (in years)
<40 84 25
240 252 75
Gender
Male 38 1.3
Female 298 88.7
Smoking status
Smoker 23 6.9
Non-smoker 313 93.1
Presence of goiter
Non-palpable goiter 103 30.6
Palpable goiter 233 69.4
WHO goiter size
0 52 15.5
| 19 354
Il 123 36.6
n 42 12.5
Etiology of thyrotoxicosis
GD 85 25.2
TMNG 224 66.6
Toxic adenoma 27 82
Baseline TFT Median IQR
Baseline TSH (mUI/L) 0.21 0.12-0.32
Baseline FT4 (pmol/L) 34.25 26.2-76.2
Baseline FT3 (pmol/L) 8.1 7.2-104

Abbreviations: FT4, free thyroxin; GD, Graves’ disease; IQR, interquartile range;
FT3, free triiodothyronine; SD, standard deviation; TFT, thyroid function test;
TMNG, toxic multinodular goiter; TSH, thyroid stimulating hormone; WHO,
World Health Organization.

Table 2 Frequency of Baseline Signs and Symptoms Among
Thyrotoxicosis Patients Attending South Tigrai
Hospitals, Ethiopia from 2015-2020 (n = 336)

General

Baseline Sign and Symptom Frequency Percent (%)
Heat intolerance 223 66.3
Palpitation 211 62.7
Tachycardia 205 61.0
Hyperactivity 184 54.7
Tremor 169 50.2
Multinodular goiter 167 49.7
Warm moist skin 141 41.9
Increased appetite 109 324
Nervousness 91 27.0
Diffuse goiter 63 18.7
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Table 3 Common Comorbidities Among Thyrotoxicosis
Patients Attending South Tigrai General Hospitals, Ethiopia

from 2015-2020 (n=96)

Comorbidities Frequency Percent (%)
Diabetes mellitus 37 11.0
Hypertension 26 77

RVI 14 4.1
Congestive heart failure 12 35

Atrial fibrillation 5 1.4

Malaria 2 0.5

Abbreviation: RVI, retro-viral infection.

these congestive heart failure was the most common com-
plication which occurred in 4.7% of patients (Figure 2).

Medication-Related

Propylthiouracil and atenolol were prescribed for 100% and
58.71% patients, respectively. The minimum initial daily dose
of PTU was 200 mg and the maximum was 600 mg (n = 2).
Most of the patients (55.76%) were taking an initial daily dose
of 200 mg (n = 187) and the remaining 43.7% (n = 147) were
taking 350 mg. The minimum maintenance dose of PTU was
100 mg and the maximum was 300 mg, most of the patients
(76.95%) were taking a maintenance daily dose of 200 mg.
Metoprolol, furosemide, and spironolactone were the most
commonly prescribed drugs respectively for the management
of comorbidity and complications (Table 4).

Time to Euthyroidism
One hundred and seventy-five (51.9%) thyrotoxicosis
patients become euthyroid with the median time to

I Atrial Fibrillation [ Congestive heartfailure
I Atrial Fibrillation with congestive heart failure

Figure 2 Common complications detected among thyrotoxicosis patients attend-
ing South Tigrai General Hospitals, Ethiopia from 2015-2020 (n=336).

Table 4 Commonly Prescribed Medications for the Treatment of
Comorbidities and Complications
Patients Attending South Tigrai General Hospitals, Ethiopia
from 2015-2020 (n = 336)

Among  Thyrotoxicosis

Current Medications Frequency Percent (%)
Propylthiouracil 336 100
Atenolol 197 58.7
Propranolol 82 244
Metoprolol 38 1.2
Furosemide 34 10.2
Spironolactone 31 9.1
Amlodipine 25 7.5
Metformin 24 6.9
Warfarin 20 59
Enalapril 21 5.3
Glibinclamide 17 5.0
Insulin I 32

euthyroidism of 9 months with IQR (6-12) months and
with 4427 person-months of observation. The median time
to euthyroidism among thyrotoxicosis patients with WHO
goiter size one was 8 months, IQR (6-14) months, for
patients with goiter size two the median time to euthyroid-
ism was 9 months, IQR (6—12) months. Finally, the med-
ian time to euthyroidism among thyrotoxicosis patients
with goiter size three was 9 months, IQR (6—12) months.

There was a statistically significant difference in the survi-
val time between thyrotoxicosis patients with and without
comorbidity at baseline (Log rank test = 4.88, df = 1,
P = 0.027) (Figure 3). There was no statistically significant
difference in the survival time among thyrotoxicosis patients
on anti-thyroid drugs with and without palpable goiter (Log
rank test = 0.19, df = 1, P = 0.66) (Figure 4). There was a
statistically significant difference in the survival time between
thyrotoxicosis with age > 40 years and age <40 years (Log
rank test = 7.08, df = 1, P = 0.014) (Figure 5).

Determinants of Time to Euthyroidism
In the final multivariable Cox proportional hazards regres-
sion model those variables which were clinically important
and which had p-value < 0.2 in the bivariate analysis and
non-collinear independent variables were included. The
variables selected for the multivariable analysis were age,
etiology, gender, smoking, comorbidity, initial PTU dose,
WHO goiter size, baseline TSH, and baseline FT4.
Accordingly, the chance of achieving normalization of
thyroid function tests early in the age group above the age of
40 years was decreased by 29.8% compared with the patients
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Figure 3 Kaplan—Meier survival curve of time to euthyroidism based on presence or absence of comorbidity among thyrotoxicosis patients attending South Tigrai General

Hospitals, Ethiopia from 2015-2020 (n = 336).
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Figure 4 Kaplan—Meier survival curve of time to euthyroidism based on presence or absence of palpable goiter among thyrotoxicosis patients attending South Tigrai

General Hospitals, Ethiopia from 2015-2020 (n = 336).

with age below 40 years (AHR = 0.702; 95% CI 0.544—
0.962). The chance of achieving normalization early among
TMNG patients’ was decreased by 30.8% compared with
patients with Graves’ disease (AHR = 0.692; 95% CI 0.603—
0.869). The chance of achieving normalization early among
WHO goiter size three patients was decreased by 17.9%
compared with WHO goiter size zero patients
(AHR = 0.779; 95% CI 0.543-0.821). The chance of

achieving normalization early, for one unit increase in the
baseline FT4, was decreased by 3.6% (AHR = 0.964, (0.807—
0.998), P =0.035) (Table 5).

Discussions

This study provided important information about the time
to euthyroidism among thyrotoxicosis patients attending
South Tigrai general hospitals’ medical and ambulatory

https:
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Figure 5 Kaplan—Meier survival curve of time to euthyroidism based on age category among thyrotoxicosis patients attending South Tigrai General Hospitals, Ethiopia from

2015-2020 (n = 336).

clinics. Most of the patients in the current study were
elderly with a dominance of females, non-smokers, and
with WHO goiter size two. At the baseline, common signs
and symptoms encountered were heat intolerance and pal-
pitation in the majority of the patients. Our study is similar
to a retrospective study done in Saudi Arabia, which
revealed a high proportion of female to male ratio of
(161:42) 3.8:1, but Graves’ disease (GD) was the under-
lying cause in the majority of the patients, 140 (69%)
patients, which differs from our study.'®

In the current study, most of the patients (55.76%)
were taking an equal initial and maintenance daily dose,
which was 200 mg. The reason could be because frequent
measurements of thyroid function tests were not done,
measurements were taken after two or three rounds of
repeated follow-up time. This could be due to cost or
chemical reagent issues. As a result, patients were classi-
fied as non-euthyroid even if their thyroid function tests
were improved. Different guidelines recommend that thyr-
oid function tests should be checked 4-6 weeks after
initiation of therapy and then every 2—-3 months once the
patient is euthyroid.?® That might be the reason for having
equal maintenance and initial doses in most of the patients
in the present study.

In the present study, 51.9% (75) patients became
euthyroid, which is lower than a study conducted in
Saudi Arabia which reported that 66 (72%) patients
became euthyroid. This difference might be, in this study

the most common etiology of thyrotoxicosis was TMNG,
but the study done in Saudi Arabia reported that GD was
the underlying cause in the majority of patients.'’ In
regions of iodine deficiency, the toxic multinodular goiter
may be more common than GD.! Our study area is one of
the top iodine-deficient areas in Ethiopia® and this may be
the reason for the high proportion of TMNG in the present
study and results in a lower outcome.

The chance of early normalization decreases by 17.9% in
thyrotoxicosis patients with WHO goiter size three compared
with WHO goiter size zero, which is consistent with a
Swedish retrospective study, patients with goiter size two
had a worse prognosis compared with goiter size zero
(51.2% vs 68.9% in remission after 5 years; P = 0.014)2!

In the current study, all the patients were taking PTU
for the treatment of thyrotoxicosis. However, the 2014
Ethiopian standard treatment guideline for general hospi-
tals recommends carbimazole or methimazole as the first-
line drugs for the management of thyrotoxicosis and PTU
is an alternative drug. Despite this, PTU is the only anti-
thyroid drug (ATDs) available in Ethiopia at the moment.’

Our study shows that the treatment modality in all the
patients was PTU and 51.9% of patients became euthyroid,
which was higher than a retrospective study conducted at
two Canadian centers which showed that only 22 (33%)
became euthyroid.'? Our study also outperforms a descrip-
tive study conducted in Nigeria, which found that 10 (9%)
of patients with Graves’ disease were hypothyroid.'*
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Table 5 Determinants’ of Time to Euthyroidism Among Thyrotoxicosis Patients Attending South Tigrai General Hospitals, Ethiopia

from 2015-2020 (n = 336)

Patient Profile Euthyroid Frequency (%) | Censored Frequency (%) | CHR P-value AHR P-value
Age (years)

<40 39 (11.6) 45 (13.4) Ref (1)

240 131 (39) 121 (36) 0.772 0.013 0.702 0.015%*
Etiology

GD 43 (12.7) 42 (12.5) Ref (1)

TMNG 113 (33.6) 101 (30.1) 0.767 0.002 0.692 0.024%*

TA I 3.2) 17 (5.1) 0.842 0.126 0.898 0.109
Gender

Male 25 (7.4) 13 (3.9) Ref (1)

Female 153 (45.5) 145 (43.2) 0.599 0.060 0.673 0.051
Presence of goiter

Non-palpable 60 (17.9) 43 (12.8) Ref (1)

Palpable 103 (30.6) 130 (38.7) 0.928 0.185 0915 0.206
WHO goiter size

0 27 (8) 25 (7.4) Ref (1)

| 56 (16.7) 63 (18.7) 0.610 0.136 0.625 0.199

I 62 (18.5) 6l (18.2) 0.541 0.058 0.587 0.131

1] 30 (89) 12 (5.1) 0.782 0.0l16 0.779 0.03 I*#*
Baseline TFT

Baseline TSH 0.543 0.047 0.615 0.536

Baseline FT4 0.973 0.127 0.964 0.035%*
PTU dose

Initial PTU dose 0.998 0.192 0.988 0.128
Presence of comorbidity

No 128 (38.1) 112 (33.3) Ref (1)

Yes 51 (15.2) 45 (13.4) 0.728 0.048 0.736 0.061

Notes: **Values which are significantly associated in the current study at P<0.05.

Abbreviations: AHR, adjusted hazard ratio; CHR, crude hazard ratio; FT4, free thyroxin; GD, gGraves’ disease; PTU, propylthiouracil; TA, toxic adenoma; TFT, thyroid

function test; TMNG, toxic multinodular goiter; TSH, thyroid stimulating hormone.

The high proportion of euthyroid patients in the present
study is due to the large sample size and difference in
outcome measurement used by the facility set up because
of the described.
Euthyroidism was measured in this report by normaliza-
tion of FT4 and FT3 but in the above two studies, it was
measured as if the three thyroid function tests (TSH, FT4,
and FT3) were within the normal range. Therefore, the

service differences which are

difference is mainly due to TSH which takes a long period
to normalize, because TSH levels often remain suppressed
for several months and therefore do not provide a sensitive
index of early treatment response.’

In the present study, the median (IQR) time taken to
become euthyroid was 9 months, IQR (6-12) months,
which is lower than the study conducted in Gondar

comprehensive specialized hospital which was 11.53
(13.39) months.” This small difference might be due to
the difference in the mean age of the participants which
was (46.7 + 11.94) years vs (47.25+14.26) years respec-
tively. That may affect the outcome and it could be due to
time measurement variation. The response is expected in 4
to 6 weeks of starting ATDs in most patients and after 6
weeks of starting ATDs, 90% of patients with GD become
normalized but more than 24 months of ATD treatment is
usually necessary to normalize TFTs in patients with
TMNG.***

In the present study, the most common etiology identi-
fied was TMNG, this may be the reason for the longer time
to euthyroidism than expected. In patients with TMNG,
the levels of FT3 or FT4 increase two to three times from
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the normal.*® Baseline FT4 significantly affects the time to
euthyroidism, which decreases the normalization by 3.6%.
This finding was in line with the retrospective study con-
ducted at the Elias University Hospital and Gondar uni-
versity comprehensive specialized hospital, which reported
that the level of FT4 at diagnosis was the reason for
delayed TSH normalization.”"

Our study was also similar to a retrospective study
conducted in Edinburgh which reported that patients with
a higher baseline of FT4 and FT3 were found to be
hyperthyroid after they were treated with carbimazole for
4-6 weeks.”* In contradiction to our finding, a retrospec-
tive study conducted in Sweden reported higher FT4 and
FT3 levels were not identified as significant prognostic
factors.?’ The cause of thyrotoxicosis in the current study
was toxic multinodular goiter, whereas the cause of thyr-
otoxicosis in the Saudi Arabia study was Graves’ disease,
which may be the reason for FT4 to be a determinant
factor in the current study.

Age greater than 40 years reduces the time to euthyroid-
ism by 29.8%, which is similar to the findings of a retro-
spective study conducted at the University of Gondar
Hospital. Older age was found to slightly reduce the chances
of achieving TSH normalization.” On the other hand, our
study is contrary to a study conducted at a teaching hospital
in Bucharest, which showed that patients’ age did not seem to
influence the thyroid test recovery.'?

This finding was also in contradiction with another
Queen Elizabeth
Hospital, Birmingham among Graves’ disease hyperthyr-

retrospective  study conducted at
oid patients, which found that patients under the age of 40
were more likely to fail to respond to medical treatment.'
Similarly, our findings differed from a retrospective study
conducted in Edinburgh, which discovered that after 4-6
weeks of carbimazole treatment, 50% of patients younger
than 30 years remained biochemically hyperthyroid, com-
pared with 14% of patients older than 30 years.**

Although the exact cause of how older age affects the
time to euthyroidism is unknown, the response of the
hypothalamic-pituitary-thyroid axis to T4 and T3 levels
may have changed due to changes in the setpoints by
age.”> In the present study, there is a high proportion of
people of older ages and TMNG is high in this age group.
This might be the reason for the current study results being
different from the other studies.

In this study, the minimum follow-up time was 4 weeks
and the maximum follow-up time was 36 months because
after ATD initiation, patients may show a response after 4

weeks but some patients did not show any response at this
time, as TMNG patients may stay for greater than 24
months. The time to euthyroidism was determined when
two thyroid function tests (FT4 and FT3) became normal.
In our study, the three thyroid function tests were not done
at the same time in most of the patients, this might be
because of cost and shortage of chemical reagent. FT4 and
FT3 levels were commonly measured in our participants,
and the guidelines recommend that the dose of ATD be
titrated based on free T4 and free T3 levels.!” That is why
euthyroidism was measured by FT4 and FT3 only in the
present study.

There were no adverse drug reactions recorded, but
that does not mean that all the patients did not develop
adverse drug reactions. This might be due to lack of
documentation and in most of the patients complete
blood count and organ function tests were not done fre-
quently for follow-up after the initiation of the drug. This
finding suggests that establishing timely follow-up of
patients with full monitoring parameters and capability of
providing comprehensive treatment services for thyrotox-
icosis patients can reduce the risk of underreporting
adverse drug reactions if the set-up is used.

Strength and Limitations of the
Study
Strength

This is the second local study that tried to estimate time to
euthyroidism and its determinants among thyrotoxicosis
patients with a large sample size relative to the previous
similar studies and, mainly, it is a multicenter study. The
outcome of this study was measured using a standard tool
and the most recent guidelines.

Limitation

The results of this study are not without limitations. Due to
the retrospective nature of the study and relying on med-
ical records, we did not address the adherence of the
patients to the anti-thyroid drugs, which could be one of
the determinants of the delayed time to euthyroidism.
Variables such as goiter size and location may have been
assessed and recorded differently because all data came
from medical files from multiple doctors.

Conclusions
In general, more than half of the patients in this report
were euthyroid, but it took longer than expected. High
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baseline FT4, toxic multinodular goiter, elderly patients,
and patients with WHO goiter size three were associated
with delayed time to euthyroidism. Therefore, close fol-
low-up is important for such types of patients.
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