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Objective. This study aimed at investigating the dynamic changes in the body weight and body composition in a group of patients with
Graves’ disease undergoing radioiodine therapy. Methods. Seventeen patients with Graves’ disease undergoing '*'I treatment and forty-
three euthyroid controls were recruited. Body weight, BMI, and body composition via bioelectrical impedance were measured for the
participants at baseline, hypothyroid stage, and euthyroid stage. Results. Body weight increased significantly during the transition from
hyperthyroidism to euthyroidism. However, there were no significant changes in body fat %, lean mass %, and bone mineral %. The
body weight of 9 patients at the euthyroid stage exceeded their premorbid weight, while the remaining 8 patients’ weight did not exceed
the premorbid weight. In the group with excessive weight gain, both body fat and lean mass increased significantly. However, in the
group without excessive weight gain, only lean mass increased significantly. The patients with excessive weight gain had significantly
higher body fat %, while lower lean mass % compared to patients without excessive weight gain at baseline and at the euthyroid stage.
Moreover, body fat % of patients with excessive weight gain was significantly higher than that of controls, while lean mass % was
significantly lower than that of controls. There was no difference of body fat % and lean mass % between patients without excessive
weight gain and controls. Conclusion. *'I treatment caused significant weight gain in patients with Graves’ disease. An undesirable
body composition at presentation may be a risk factor for excessive weight gain after hyperthyroidism treatment.

1. Background

It has long been accepted that thyroid hormone plays a crucial
role in the control of energy homeostasis and can influence
body mass and body composition significantly [1]. Hyperthy-
roidism is characterized by extensive weight loss due to the
rapid loss of lean mass, while hypothyroidism always has weight
gain, which is mainly caused by the retention of water in tissues
[2]. Weight gain following the treatment of hyperthyroidism is
usually considered a simple reaccumulation of premorbid
weight. However, recent evidences suggest that there may be an
excessive weight gain during the transition from hyperthy-
roidism to euthyroidism for many patients, which may unmask,
or exacerbate, the predisposition towards obesity for some of

them [3]. It has also been shown that the effects of different
treatment modalities on weight gain following treatment for
hyperthyroidism were not identical [4, 5]. One study compared
the BMI of 1373 patients with overt hyperthyroidism from a
large prospective secondary care cohort with the age- and sex-
matched background population [6]. Both male and female
patients had significant weight gain during the treatment of
hyperthyroidism (the weight gain for men and women were
8.0kg and 5.5kg) and were at significantly increased risk of
obesity compared to the background population [6]. Further-
more, radioiodine treatment was associated with more weight
gain compared with antithyroid drug alone [6].

It has been reported that the overall mortality and
mortality of cardiovascular disease increased significantly in
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patients diagnosed with hyperthyroidism [7-9]. Although at
the moment, we are not very clear about the exact contri-
bution of weight fluctuation observed in hyperthyroidism
and its treatment to the excess mortality. Weight gain and
development of obesity are thought to be one aspect of
cardiovascular risk profile in this population. Besides
characterizing weight changes, it is of interest to define the
changes in the body composition when body weight in-
creased significantly during the treatment of hyperthy-
roidism. It is important to make it clear whether there is
deterioration of body composition during the process of
weight gain. Several studies have analyzed the changes in the
body composition after the treatment of hyperthyroidism,
most of them used antithyroid drugs for treatment, but the
results were inconsistent [10-15]. There is still controversy
whether lean mass or fat mass or both are increased post-
treatment of hyperthyroidism, and whether these changes
occur concurrently or sequentially. One study prospectively
observed the body weight changes of 75 patients treated for
hyperthyroidism with radioiodine, and a subgroup of 9
patients had body composition measured by dual-energy
X-ray densitometer (DEXA) [16]. They compared the body
composition at baseline with that of 13 months post-
treatment and concluded that weight gain occurred within
the first year after radioiodine treatment is predominantly
due to increased lean mass [16]. However, at the time of
post-treatment body composition measurement, only 5 of
the 9 patients were euthyroid, and the remaining 4 patients
were hypothyroid [16].

The interindividual variability regarding the weight gain
after hyperthyroidism treatment has been observed in many
studies. Some patients had excessive weight gain compared
with premorbid weight, while others only re-accumulated
the disease-related weight loss and their post-treatment
weight was not higher than their premorbid weight. It is not
clear whether there are differences regarding body com-
position between patients with excessive weight gain and
those without excessive weight gain, or where there is in-
trinsic relationship between body composition and weight
gain in patients treated for hyperthyroidism.

Most hyperthyroid patients undergoing radioiodine
therapy will experience a transition from hyperthyroidism to
hypothyroidism and then become euthyroid with levo-
thyroxine treatment, and thyroid function variation usually
accompanies with prominent changes of body compart-
ments. The objective of this study was to investigate the
dynamic changes in the body weight and the body com-
position in a group of patients with Graves’ disease un-
dergoing radioiodine therapy. We also want to compare the
differences of body composition between patients with post-
treatment body weight exceeding the premorbid weight and
those with post-treatment body weight not exceeding the
premorbid weight.

2. Subjects and Methods

2.1. Study Design and Study Participants. Seventeen patients
with Graves’ disease undergoing radioiodine treatment were
recruited from the Department of Endocrinology and
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Metabolism at Zhongshan Hospital affiliated to Fudan Uni-
versity. No patient had cardiac complications or other severe
systemic diseases, or was taking medication likely to influence
body weight or body composition, and fluid or electrolyte
balance (e.g., corticosteroids and diuretics). They were evaluated
before radioiodine therapy as the baseline. The dose of "'I
administered was recorded. After radioiodine therapy, patients
were followed up every 4-6 weeks. Supplementation with
levothyroxine was immediately started when hypothyroidism
developed (free T, was below the lower limit of reference range).
The patients were followed up until they became euthyroid and
were on stable levothyroxine replacement for at least 3 months.
At each clinic visit, patients were measured for body weight,
waist circumference, hip circumference, body composition, and
thyroid function when they were fast in the morning. The
parameters obtained at baseline (hyperthyroid stage before '*'I
treatment), hypothyroid stage (the first time diagnosed as
hypothyroidism after *'T treatment), and euthyroid stage (the
last clinic visit when they became euthyroid and were on stable
levothyroxine replacement for at least 3 months) were used in
the analysis. To obtain the premorbid body weight, subjects
were asked to recall their “usual” baseline weight, which have
kept stable for several years before symptoms onset.

We also recruited euthyroid controls who attended the
Outpatient Department of Internal Medicine of Zhongshan
Hospital for health examination. The inclusion criteria were
subjects with documented normal thyroid function in the
recent 6 months. Subjects who had a history of abnormal
thyroid function or a surgical history of thyroid gland, who
used any medication that would affect thyroid function,
body weight or body composition, and fluid or electrolyte
balance (e.g., antithyroid drugs, thyroid hormone, amio-
darone, corticosteroids, diuretics), who had severe systemic
diseases, malignancy, or any acute intercurrent illness were
excluded. Finally, forty-three euthyroid controls (11 men, 32
women) were included in the study. The study was approved
by the Ethics Committee of Zhongshan Hospital, and all
participants gave written informed consent.

2.2. Anthropometry and Body Composition. Weight was
measured in light clothing on a calibrated electronic pre-
cision platform scale with the patient being fast in the
morning. Height was measured with the patient barefoot
using a precision meter. BMI was calculated as the body
weight (kg) divided by the square of the body height (m?).
Waist circumference was measured midway between the
lower rib margin and the iliac crest in a standing position.
The hip circumference was taken at the largest standing
horizontal circumference of the buttocks. Body composi-
tion, including fat mass, lean mass, bone mineral content,
visceral fat area, percentage of body fat (body fat %), per-
centage of lean mass (lean mass %), and percentage of bone
mineral (bone mineral %), was measured in the fasting state
via bioelectrical impedance using the body composition
analyzer (InBody 720, Biospace China Inc).

2.3. Laboratory Measurements. Total thyroxine (TT,), total
triiodothyronine  (TT3), free thyroxine (fTy), free
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triiodothyronine (fT';), thyroid-stimulating hormone (TSH),
thyroglobulin antibody (TGAb), thyroid peroxidase anti-
body (TPOAD), and thyrotropin receptor antibody (TRAb)
were measured using the electrochemical luminescence
method by the Modular E170 automatic electro-
chemiluminescence analyzer (Roche Diagnostics Ltd.,
Germany). The reference ranges were as follows: TT,
(66-181 nmol/L), TT; (1.3-3.1 nmol/L), fT4 (12-22 pmol/L),
fT; (3.1-6.8pmol/L), TSH (0.27-4.20mIU/L), TGAb
(<115TU/mL), TPOAb (<34 1U/mL), and TRAb (<1.75IU/
L).

2.4. Statistical Analysis. Continuous variables were
expressed as mean + SD or median (interquartile range) and
categorical variables as numbers. General linear model re-
peated measures or the Friedman test was used to compare
differences of anthropometric and biochemistry parameters
between different thyroid function states (baseline (hyper-
thyroidism), hypothyroidism, and euthyroidism). The group
with body weight at the euthyroid state exceeding the
premorbid weight was defined as the group with excessive
weight gain, and the group with body weight at the euthyroid
state not exceeding the premorbid weight was defined as the
group without excessive weight gain. The independent-
samples ¢-test or Mann-Whitney U test was used to compare
differences of continuous variables between two groups. The
chi-square test was used to compare differences of cate-
gorical variables between two groups. P <0.05 was con-
sidered as significant. Analyses were performed using SPSS
software version 26.0.

3. Results

3.1. Baseline Characteristics of the Patients. The baseline
characteristics of the patients are presented in Table 1. We
enrolled 17 patients with Graves’ disease, with the mean age
of 40.47 years. Among them, fifteen patients were women.
The median duration of Graves’ disease was 33 days. Fifteen
patients had used antithyroid medications before radio-
iodine treatment. The mean body weight of them was
55.24Kg, and the mean BMI was 21.27 Kg/m”. The mean
premorbid weight was 58.59 Kg, and the mean premorbid
BMI was 22.52 Kg/m®. One patient had hypertension, and
none of them was diabetic. One patient was a smoker, and
none of them had drinking habit. All patients had radio-
iodine treatment and were followed up until they became
euthyroid and were on stable levothyroxine replacement for
at least 3 months, and the mean follow-up duration was 446
days.

At the euthyroid state, nine patients’ body weight
exceeded their premorbid weight, while eight patients’ body
weight did not exceed their premorbid weight. We com-
pared the baseline characteristics of the two groups. There
was no significant difference between the two groups re-
garding age, gender, body weight, BMI, premorbid weight,
premorbid BMI, waist circumference, duration of Graves’
disease, proportion of antithyroid drug use, concentrations
of thyroid hormones, thyroid autoantibodies, follow-up

time, proportion of smokers, proportion of drinkers, pro-
portion of hypertension, proportion of diabetes, radioiodine
uptake rate, '>'I dose, and duration from hyperthyroidism to
euthyroidism.

3.2. Comparison of Anthropometric Parameters and Body
Composition of the Patients at Different Thyroid Function
States. Anthropometric parameters and body composition
of the patients at different thyroid function states are pre-
sented in Table 2. In the whole population, the body weight
was the lowest at the hyperthyroid state, increased signifi-
cantly from hyperthyroidism to hypothyroidism, with no
significant change from hypothyroidism to euthyroidism.
The change in the BMI, waist circumference, and hip cir-
cumference was similar to the body weight. In terms of body
composition, body fat, lean mass, and bone mineral content
all increased significantly, with a significant increase from
hyperthyroidism to hypothyroidism, but no significant
change from hypothyroidism to euthyroidism. However,
there was no significant change in body fat %, lean mass %,
bone mineral %, and visceral fat area during the transition
from hyperthyroidism to euthyroidism.

In the group with excessive weight gain, the body weight
and BMI increased significantly from hyperthyroidism to
hypothyroidism, and from hypothyroidism to euthyroidism.
The changes in waist circumference and hip circumference
were in a similar pattern as that of the body weight. Body fat,
lean mass, and bone mineral content all increased signifi-
cantly. However, body fat %, lean mass %, and bone mineral
% did not change significantly. Although the visceral fat area
increased, the change was not statistically significant.

In the group without excessive weight gain, the body
weight and BMI increased significantly from hyperthy-
roidism to hypothyroidism, with no significant change from
hypothyroidism to euthyroidism. There was a significant
increase in the hip circumference, while no significant in-
crease in the waist circumference. Although body fat in-
creased, the trend of change was not significant. On the
contrary, lean mass increased significantly. Body fat %, lean
mass %, bone mineral %, and visceral fat area did not change
significantly.

3.3. Comparison of Anthropometric Parameters and Body
Composition between Patients with Excessive Weight Gain and
Patients without Excessive Weight Gain. Comparison of
anthropometric parameters and body composition between
patients with excessive weight gain and patients without
excessive weight gain is presented in Table 3 and Figure 1. At
the hyperthyroid state, body weight, BMI, waist circum-
ference, and waist-to-hip ratio were not significantly dif-
ferent between the two groups. However, body fat % in
patients with excessive weight gain was significantly higher
than those without excessive weight gain. On the contrary,
lean mass % was significantly lower in patients with excessive
weight gain.

At the hypothyroid state, there was no significant dif-
ference in the body weight, BMI, waist circumference, body
fat %, and lean mass % between the two groups. The waist-
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TaBLE 1: Baseline characteristics of patients treated with "*'I for hyperthyroidism.

Group without excessive Group with excessive

Al weight gain weight gain P value
Patient (n) 17 8 9 —
Female/male 15/2 6/2 9/0 0.21
Age (year) 40.50 + 13.00 39.30+11.60 41.60 + 14.90 0.73
Premorbid weight (kg) 58.59 +10.59 59.88 + 14.05 57.44+6.97 0.67
Premorbid BMI (kg/mz) 22.52+2.64 22.87 £2.88 22.20+2.54 0.62
Body weight (kg) 55.24 +8.27 55.28 £11.39 55.21 +4.85 0.99
BMI (kg/mz) 21.27+1.93 21.20+2.45 21.30+1.47 0.90
Waist circumference (cm) 76.55+6.96 75.10 £ 8.17 77.83+5.88 0.44
Hip circumference (cm) 92.66 +4.44 92.29 +6.25 92.99 +2.25 0.77
Waist-hip ratio 0.83+£0.06 0.81 £0.05 0.84+£0.07 0.40
Systolic blood pressure (mmHg) 132.40£11.70 131.50 +8.20 133.00 £ 14.70 0.78
Diastolic blood pressure (mmHg) 74.90 + 8.50 70.80 + 6.50 78.60 + 8.70 0.06
Smoking/nonsmoking (n) 1/16 1/7 0/9 0.47
Drinking/nondrinking (n) 0/17 0/8 0/9 —
Hypertension/nonhypertension (n) 1/16 0/8 1/8 1
Diabetes/nondiabetes (n) 0/17 0/8 0/9 —
Radioiodine uptake rate at 3h (%) 61.20 £ 16.10 61.40+11.70 61.10+19.90 0.97
Radioiodine uptake rate at 24h (%) 81.20+9.50 81.00 +4.00 81.30+12.90 0.94
Duration of disease (day) 33.00 (14.50-56.50) 37.50 (8.75-76.25) 30.00 (18.00-56.50) 0.89
Antithyroid drug use/no antithyroid drug 15/2 7 8/1 ]
use (n)
P dose (mCi) 8.30 + 1.00 8.30 + 1.10 8.40 + 1.10 0.88
T3 (nmol/L) 4.99 +1.80 4.52+1.42 5.40+2.07 0.33
T4 (nmol/L) 191.17 +34.95 184.00 £33.54 197.00 £ 36.90 0.44
fT5 (pmol/L) 21.29+9.30 18.90+7.31 23.41 +£10.75 0.33
T4 (pmol/L) 52.40 £ 16.30 48.60 + 13.57 55.78 £ 18.52 0.38
TSH (ulU/ml) <0.005 <0.005 <0.005 —
TGAb (IU/ml) (3473)(;1—94()6(;50) 445.50 (61.00-502.50) 81.40 (25.70-443.00) 0.32
TPOADb (IU/ml) (2931(?;7429(150) 261.50 (112.40-542.50) 91.00 (18.10-332.00) 0.24
TRAD (IU/L) 3.50 (2.60-15.70) 3.40 (2.30-14.90) 3.50 (3.10-14.50) 0.67
Duration from hyperthyroidism to 182.40 + 81.00 189.40 + 74.30 176.10 + 90.60 0.56
euthyroidism (day)
Follow-up time (day)b 446.40 +£72.80 419.80 +75.30 470.10 = 65.60 0.16

*The time from admission for '>'I treatment to the restoration of euthyroidism for the first time after levothyroxine replacement. ®The time from admission

for *'I treatment to the end of the follow-up.

to-hip ratio was significantly higher in patients with ex-
cessive weight gain than those without excessive weight gain.

At the euthyroid state, there was no significant difference
in the body weight, BMI, waist circumference, and waist-to-
hip ratio between the two groups. However, body fat % and
visceral fat area in patients with excessive weight gain were
significantly higher than those without excessive weight
gain. On the contrary, lean mass % was significantly lower in
patients with excessive weight gain.

3.4. Comparison of Anthropometric Parameters and Body
Composition between Patients at Euthyroid State and Eu-
thyroid Controls. Comparison of anthropometric parame-
ters and body composition between patients at the euthyroid
state and euthyroid controls is presented in Table 4. At the
euthyroid state, there were no significant differences in age,
gender, body weight, BMI, waist circumference, waist-to-hip
ratio, bone mineral %, and visceral fat area between patients
with excessive weight gain and control subjects. However,

body fat % of patients with excessive weight gain was sig-
nificantly higher than that of control subjects, while lean
mass % of these patients was significantly lower than that of
control subjects. Unlike patients with excessive weight gain,
no significant difference was found between patients without
excessive weight gain and control subjects.

4. Discussion

In this study, we prospectively observed the changes in the
body weight and body composition in a group of patients
with Graves’ disease undergoing radioiodine treatment.
During the transition from hyperthyroidism to euthyroid-
ism, the body weight, BMI, waist circumference, and hip
circumference of these patients increased significantly. The
mean increase in the body weight and BMI was
4.61 +3.23 Kgand 1.75 + 1.22 Kg/m?, respectively, when they
achieved euthyroidism, and it translated into a 8.35% in-
crease in their body weight. Both body fat and lean mass
increased significantly, and both increments occurred
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TaBLE 3: Comparison of anthropometric and body composition parameters between the group with excessive weight gain and the group
without excessive weight gain under different thyroid function states.

Hyperthyroidism Hypothyroidism Euthyroidism
Group without ~ Group with Group without ~ Group with Group without ~ Group with P
excessive excessive excessive excessive excessive excessive
. ;i . ; value . . . . value . . . ] value
weight gain weight gain weight gain weight gain weight gain weight gain

£T (pmol/L) 1890+7.31  2341+10.75 033  229+0.79 243+0.60 067  4.25+0.66 4524071 043
fT, (pmol/L)  48.60+1357 5578+1852 038  513+2.30 6.39+214 026 1911+4.17  17.78+256 0.43
TSH (ulU/ml) <0.005 <0.005 1 431543775 275142586 033  1.35+1.20 3164321 015
?lfg‘iy weight 5528+11.39  5521+4.85 099 5891+13.60 59214530 096 5816+12.84 61.34+7.19  0.55
BMI (kg/m?) 21204243  21.33+1.48 090 2251+2.87  22.88+1.83 076 2226+275  23.70+242 027
Waist
circumference  7510+8.17  77.83+588 044 7594+10.10  81.11+4.83 022 77194976  82.61+563 0.0
(cm)
Hip
circumference  92.29+6.25  92.99+225 077 9556+7.51  9511+2.89 0.88 93.75+6.63  97.44+311 0.8
(cm)
Waist-hip ratio  0.81£0.05 0.84+0.07 040  0.79+0.06 085+0.04 003  0.82+0.05 0.85+0.05  0.29
Body fat (kg) 15794292  1827+298 011 16.86+324  1929+334 015 1620+3.68  20.63+4.77 0.5
Lean mass (kg) 37.23+9.30  3472+245 048 39.68+11.54 37574306 054 39.60+9.86  38.34+314 074
ﬁfg’;e mineral 2.26+0.46 2224016 079  2.38+0.57 2354022 090  2.36+0.51 237+016 098

29.49 3427 30.57 32.24 27.89 32.62

0y

Body fat (%) (25.12-33)  (29.62-3494) %02 (25.41-3368) (2837-35.72) 0% (2419-3195) (2895-37.26) *0%

66.46 61.84 65.43 63.78 67.99 63.28

0,

Lean mass (%) > g7 7079)  (61.06-6615) 0 (6237-7058) (6043-67.38) 2% (6414-7172) (59.24-67.01) OO
Bone mineral 413 3.95 0.23 4.03 4.00 0.70 412 3.96 011
(%) (4.01-4.15) (3.86-4.12) (3.91-4.16) (3.74-4.18) (3.91-416)  (3.61-4.08)
Xf:(ecrizgat 71.61+14.52 87.61+19.98 008 74.55+17.22 885142207 017 69.81+1843 9623+29.89 0.05

concurrently and not in a sequential manner. However, body
fat % decreased, while lean mass % increased during the
follow-up period, although the differences between thyroid
function states did not reach statistically significant.
Therefore, there was no deterioration of body composition
although significant body weight increase after radioiodine
treatment in this group of patients with Graves’ disease.
Many evidences have shown that weight gain following
the treatment of hyperthyroidism is not a simple reac-
cumulation of premorbid weight. In a large cohort study by
Torlinska et al., they recruited 1373 patients with overt
hyperthyroidism and found that treatment for hyperthy-
roidism is associated with significant risks of obesity [6].
Compared to the background population, there was a 70%
increased risk of obesity for male patients and a 30% in-
creased risk for female patients [6]. In addition, they also
found that treatment with '*'I gained more weight than
treatment with antithyroid drugs alone [6]. In our study, no
patient was obese at baseline, and one patient became obese
with a BMI over 28 Kg/m” after 'I treatment. There is
considerable interindividual variability regarding the weight
gain after '*'I treatment. The body weight of 9 patients at the
euthyroid stage exceeded their premorbid weight, while the
remaining 8 patients’ weight did not exceed the premorbid
weight. In the group with excessive weight gain, both body
fat and lean mass increased significantly. However, in the
group without excessive weight gain, only lean mass in-
creased significantly. We found that body fat % and lean

mass % were significantly different between the two groups
both at baseline when they were hyperthyroid and at the
euthyroid stage after the replacement of levothyroxine. The
patients with excessive weight gain had significantly higher
body fat %, while lower lean mass % compared to patients
without excessive weight gain. Meanwhile, the visceral fat
area of patients with excessive weight gain was also higher,
which was borderline significant at baseline, and became
significant at the euthyroid stage. We also compared the
body composition of patients at the euthyroid state with that
of euthyroid controls. We found that body fat % of patients
with excessive weight gain was significantly higher than that
of controls, while lean mass % was significantly lower than
that of controls. We also found that there was no difference
of body fat % and lean mass % between patients without
excessive weight gain and controls. Our findings suggest that
patients with excessive weight gain had worse body com-
position at baseline, which maintained until they became
euthyroid. Although the premorbid weight and the weight at
baseline were similar between the two groups of patients, the
different body composition predisposed them to a different
degree of weight gain. The transition from hyperthyroidism
to euthyroidism may unmask the predisposition towards
excessive weight gain in patients with undesirable body
composition.

Previous studies have investigated the risk factors for
excessive weight gain associated with hyperthyroidism
treatments [4, 5, 17, 18]. Many potential risk factors have
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F1Gure 1: Comparison of body composition parameters between the patients with excessive weight gain and the patients without excessive
weight gain under different thyroid function states. Body weight, BMI, visceral fat area, body fat, lean mass, bone mineral, and their
percentages of body weight were compared between the patients with excessive weight gain and the patients without excessive weight gain

*

under different thyroid function states.

represents p < 0.05, indicating that there was a significant difference in the body composition

parameter between the patients with excessive weight gain and the patients without excessive weight gain at a certain thyroid function state.

been recognized, including hyperthyroidism treatment
modality, male gender, ethnicity, severity of thyrotoxicosis at
presentation, development of ijatrogenic hypothyroidism
post-treatment, cause of hyperthyroidism, and pre-existing
obesity [4, 5, 17, 18]. In our study, all patients were Chinese
Han and were diagnosed with Graves’ disease. There was no
difference of gender, antithyroid drug use before ''I
treatment, and severity of thyrotoxicosis at presentation
between the two groups. All patients developed

hypothyroidism after '*'I treatment, and the duration from
hyperthyroidism to euthyroidism was similar between the
two groups. In addition, the total follow-up time was similar
between the two groups. All patients had no pre-existing
obesity. However, patients with excessive weight gain had
higher body fat % but lower lean mass % than those without
excessive weight gain at presentation, and these differences
were maintained at the euthyroid stage in our study. This
finding suggests that body composition at presentation may
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TaBLE 4: Comparison of anthropometric and body composition parameters between patients at the euthyroid state and euthyroid controls.

Group without excessive weight gain

Group with excessive weight gain

Control group

Female/Male (n) 6/2
Age (year) 39.3+11.6
Body weight (kg) 58.16 +12.84
BMI (kg/m?) 2226 +2.75
Waist circumference (cm) 77.19+9.76
Hip circumference (cm) 93.75+£6.63
Waist-hip ratio 0.82£0.05
Body fat (kg) 16.20 +3.68
Lean mass (kg) 39.60+9.86
Bone mineral (kg) 2.36 +0.51

Body fat (%)

Lean mass (%)

Bone mineral (%)
Visceral fat area (cm?)

27.89 (24.19-31.95)
67.99 (64.14-71.72)
4.12 (3.91-4.16)
69.81 + 18.43

9/0 32/11
41.6+14.9 45.5+14.6
61.34+£7.19 62.94+12.52
23.70£2.42 22.63 £3.05
82.61 £5.63 82.71 £10.57
97.44+3.11 97.97 £ 6.41
0.85+0.05 0.84+0.07
20.63+4.77 18.13£5.29
38.34+3.14° 42.26 £9.60
2.37+0.16 2.59+0.53

32.62 (28.95-37.26)*
63.28 (59.24-67.01)
3.96 (3.61-4.08)
96.23 +29.89

28.65 (24.08-34.65)
67.31 (61.39-72.80)
4.06 (3.90-4.37)
84.34+29.73

# Compared with the control group, P <0.05.

be a risk factor of excessive weight gain associated with '*'I

treatment of hyperthyroid patients. An undesirable body
composition may predispose the subject to gain more weight
and therefore may predict excessive weight gain after hy-
perthyroidism treatment. It is possible that hyperthyroidism
and its reversal with subsequent treatment may unmask the
predisposition towards excessive weight increase and ac-
celerate this process at the same time.

The strengths of our study include the prospective study
design, observation of weight, BMI, and body composition
simultaneously, comparison with premorbid weight, and
setting of control group. Nonetheless, our study has some
limitations. First, the sample of our study is small. A study
with larger sample should be carried out in the future to
confirm our findings, and patients using different treatment
modalities like antithyroid drug treatment and surgery
should also be included in the future study. Besides, there
was no overweight or obese patient at baseline in our study,
making the results hard to be applied to these subjects. A
study with overweight and obese patients should be carried
out in the future. Second, subjective patient-reported pre-
morbid weight may not be reliable. However, objective
records of premorbid weight are usually unavailable, which
will remain to be an important challenge in the future
studies. Third, bioelectrical impedance analysis is less ac-
curate than DEXA, which is considered the gold standard
method for body composition assessment. However, DEXA
is costly, time-consuming, and radiation exposed and is not
suitable for repeated use. Lastly, the definition of the “ex-
cessive weight gain” of our study is too strict since weight
varied with time. Our study is an exploratory pilot research,
which needed further certification in larger samples. We will
certainly improve the definition of “excessive weight gain” in
the future study.

In conclusion, radioiodine treatment caused weight gain
in patients with Graves’ disease, and interindividual vari-
ability was observed on its impact on body weight when
comparing post-treatment weight with premorbid weight. In
patients with excessive weight gain, both at the presentation
and at the post-treatment euthyroid stages, body fat % was
higher, but lean mass % was lower compared with patients

whose post-treatment weight does not exceed the premorbid
weight. Our study suggests that an undesirable body com-
position may predispose the subject to gain more weight and
therefore may predict excessive weight gain after hyper-
thyroidism treatment. Our findings provide a new risk factor
of excessive weight gain following hyperthyroidism treat-
ment, which should be confirmed in future studies with large
samples.
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