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Influence of Lean Body Mass and Disease Etiology on Levothyroxine Requirements in
Patients with Hypothyroidism

ABSTRACT

Objective: It was aimed to evaluate the dose requirement depending on the etiology and to compare lean
body mass and total body weight in the calculation of drug dose in patients receiving levothyroxine sodium
replacement.

Material and Method: A total of 124 patients who were receiving levothyroxine sodium treatment for total
thyroidectomy, hypothyroidism due to radioactive iodine therapy treatment, and autoimmune hypothyroidism
were included in this cross-sectional study. Patients’ drug doses, height, weight, thyroid-stimulating hormone,
T4, and T3 values were recorded on the hospital documentation system. Lean Body Mass was calculated, and the
doses of drugs were calculated based on total body weight and Lean Body Mass. Patients were separated into
three groups as normal weight, overweight, and obese according to body mass index.

Results: Patients with Hashimoto’s thyroiditis required lower daily levothyroxine doses compared to those who
had undergone total thyroidectomy. Similarly, the daily levothyroxine dosage per kilogram of lean body mass and
total body weight was significantly lower in the Hashimoto’s group than in the total thyroidectomy group. While
the RAI group showed intermediate values that did not differ significantly from either group

Conclusion: This study shows that the use of lean body mass is more significant than body mass index in
determining the dose of levothyroxine in hypothyroid patients. The findings show that the dose of levothyroxine
varies according to the etiology of hypothyroidism and that treatment doses should be determined accordingly.
Keywords: Hypothyroidism, Lean Body Mass, Levothyroxine Sodium.

OZET

Amag: Levotiroksin sodyum replasmani alan hastalarda etyolojiye bagli doz gereksinimini degerlendirmek ve ilac
dozunun hesaplanmasinda yagsiz vicut kitlesi ile toplam vicut adirligini karsilastirmak amaclandi.

Gerec¢ ve Yontem: Total tiroidektomi, radyoaktif iyot tedavisine bagli hipotiroidi ve otoimmun hipotiroidi nedeniyle
levotiroksin sodyum tedavisi alan toplam 124 hasta kesitsel calismaya dahil edildi. Hastalarin ila¢ dozlari, boy,
kilo, tiroid uyarici hormon, T4 ve T3 degerleri hastane doklimantasyon sistemine kaydedildi. Yagsiz Vicut Kitlesi
hesaplandi ve ilac dozlari toplam vicut agirhdr ve Yagsiz Vicut Kitlesi dederlerine gdre hesaplandi. Hastalar
vlcut kitle indeksine gbére normal kilolu, kilolu ve obez olmak Gzere 3 gruba ayrild.

Bulgular: Hashimoto tiroiditi olan hastalarin, total tiroidektomi geciren hastalara kiyasla daha disik ganltk
levotiroksin dozlarina ihtiyaclari vardi. Benzer sekilde, yagsiz vicut kitlesi ve toplam vicut agirligimin kilogrami
basina glnltk levotiroksin dozu, Hashimoto grubunda total tiroidektomi grubuna gére anlamli derecede disuktu.
RAI grubu ise her iki gruptan da anlamli farkhlik gdstermeyen orta diizeyde degerler gdsterdi.

Sonug: Bu calisma, hipotiroid hastalarinda levotiroksin dozunun belirlenmesinde yagsiz vicut kitlesi kullaniminin
vUcut kitle indeksinden daha dénemli oldugunu gdstermektedir. Bulgular, levotiroksin dozunun hipotiroidizmin
etyolojisine goére degistigini ve tedavi dozlarinin buna gére belirlenmesi gerektigini gdstermektedir.

Anahtar Soézciikler: Hipotiroidizm, Levotiroksin Sodyum, Yagsiz Vicut Kitlesi.
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Introduction

Hypothyroidism is a common endocrine disorder
worldwide characterized by inadequate regulation
of thyroid hormones. In nearly all cases (99%),
hypothyroidism is primary hypothyroidism and
develops due to thyroid gland dysfunction. The
most common etiologies of hypothyroidism are
Hashimoto’s thyroiditis, thyroid surgery, radioactive
iodine therapy (RAI), and radiation therapy-induced
hypothyroidism (1).

Thyroid hormone replacement therapy with
levothyroxine (LT4) is recommended for all causes
of hypothyroidism, whether primary hypothyroidism,
central hypothyroidism, or, rarely, peripheral
hypothyroidism. With its long elimination half-life
(approximately one week), once-daily use of LT4
provides appropriate T4 and T3 blood levels and is
sufficient as a standalone replacement (2). The dose
of LT4 depends on the age, gender, and weight of
the patient. Patients with hypothyroidism usually
need an oral LT4 replacement dose of 1.6-1.8 mcg/
kg actual body weight to achieve euthyroid status
(3.

However, the literature shows that the necessity
of using alternative methods to total body weight
was discussed upon the detection of unexplained
dose requirement differences in patients of similar
age and body weight, and the observation that
the dose required decreased in obese and elderly
patients. Studies have suggested that actual body
mass, ideal body mass, and lean body mass (LBM)
may influence LT4 dose requirements (4). In these
studies, LBM was considered the best predictor
of daily requirements for LT4. It is known that the
deiodination process, which converts T4 to T3,
occurs mainly in muscle tissue rather than adipose
tissue (5). Furthermore, most metabolic processes
of T4 occur within the LBM, which include type 1
deiodinase, glucuronidation, and sulfation in the
liver,and deiodinase type 3 in the skin (6). Although
hypothyroid obese patients require higher absolute
doses of LT4 than normal-weight individuals, obese
patients require a lower dose of LT4 relative to body
weight to maintain euthyroid status. It is suggested
that a higher LT4 dose requirement in morbidly obese
individuals may be associated with increased LBM
and a higher volume of distribution (7,8). This study

aimed to investigate whether lean body mass (LBM)
provides a more accurate basis for levothyroxine
dose adjustment compared to total body weight
or body mass index, and to evaluate whether this
relationship varies according to the underlying
etiology of hypothyroidism.

Material and Method

This investigation received authorization from the
Hitit University Clinical Research Ethics Committee
(July 10, 2024, approval 2024-32), and all protocols
undertaken in investigations involving human
subjects were conducted in strict compliance with
the ethical guidelines outlined by the institutional
and/or national research governing body, the 1964
Declaration of Helsinki, and its subsequent revisions
or analogous ethical criteria.

Patients with normal thyroid-stimulating hormone
(TSH) values, who had undergone total thyroidectomy;,
hypothyroidism due to RAl treatment, or LT4 sodium
treatment due to autoimmune hypothyroidism,
and who applied to the Department of Internal
Medicine of Hitit University Erol Olcok Training and
Research Hospital between July 2024 and September
2024, were included in this cross-sectional study.
Demographic characteristics of the patients, drug
doses (LT4 dose [mcg]), height (cm), weight (kg),
body mass index (BMI), TSH, T4, and T3 values
were recorded. Patients included in the study
were those whose LT4 sodium dose had not been
changed for the last year. Patients with more than
one cause of hypothyroidism, patients under the age
of 18, patients who did not comply with treatment,
patients with gastrointestinal absorption problems,
patients using drugs that interact with LT4 sodium,
patients whose TSH values were not within the
expected range, and patients who were pregnant
or breastfeeding were excluded from the study
(Figure I). The patients were first divided into three
separate groups according to their etiological causes:
autoimmune hypothyroidism, hypothyroidism due
to RAI treatment, and hypothyroidism due to total
thyroidectomy. These three groups of patients were
compared in terms of age, gender, height, weight,
mean TSH value, daily LT4 sodium medication dose
used per kg, daily medication dose used per LBM,
and body mass index. The patients were divided
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into three groups (18.5-24.9 kg/m?, 25-29.9 kg/m?,
and 30 kg/m? and above) according to the World
Health Organization classification of BMI (kg/m?)
values. The differences in LT4 medication doses were
evaluated among groups categorized by etiology as
well as groups classified by BMI. The Boer formula,
an equation used for measuring lean body mass,
was used for the LBM. It was calculated as (0.407 x
weight) + (0.267 x height) —19.2 for men and (0.252
x weight) + (0.473 x height) - 48.3 for women.

Statistical Analyses

Statistical analyses were performed using IBM SPSS
Statistics for Windows, version 26 (IBM Corp., Armonk,
NY, USA). Categorical variables were summarized
using descriptive statistics, presented as counts
and percentages, while continuous variables were
expressed as mean + standard deviation or median
(minimum-maximum), depending on the distribution
pattern. The Shapiro-Wilks test was employed
to assess the normality of the data distribution.
Pearson or Spearman correlation coefficients were
used to analyze the relationships between variables,
depending on the distribution characteristics.

The ANOVA test was utilized to compare numeric
variables, such as age and height, between groups,
while other continuous variables were compared
using the Kruskal-Wallis test due to their non-
Gaussian distribution. For variables analyzed with
ANOVA, Bonferroni-adjusted pairwise comparisons
were performed. For variables analyzed with the
Kruskal-Wallis test, where significant differences
were found, pairwise group comparisons were
performed using Mann-Whitney U tests with the
Bonferroni correction for post-hoc comparisons.
Categorical data comparisons between groups were
conducted using the chi-square test. The patients
were categorized into three groups based on the
etiology of their hypothyroidism, and statistical
analyses were performed to identify significant
differences between these groups. The patients
were also categorized into three additional groups
based on BMI: normal, overweight, and obese, and
the differences between these categories were
similarly analyzed. A multivariate linear regression
analysis was conducted to evaluate the effects of
etiology, LBM, age, BMI, weight, and height on LT4

requirements. Statistical significance was defined
as p<0.05.

Results

A total of 124 eligible patients were included in
the study, with a mean age of 50.05 * 13.35 years.
The median BMI was 29.16 (range 16.53-51.89), and
the median TSH level was 2.19 (range 0.21-4.3).
The median LBM was 46.72 kg (range 35.5-66.25),
while the median daily LT4 dosage requirement
was 88.25 mcg (range 10-200 mcg). Among the
participants, 36 patients (29%) had undergone total
thyroidectomy as the etiology for hypothyroidism,
4 patients (3.3%) had received RAIl therapy, and 84
patients (67.7%) were diagnosed with Hashimoto’s
thyroiditis

Table I. Characteristics of Patients and Comparison
Between Etiology Groups

Hashimoto
) All Patients Total Aftez R_Al Thyroiditis p
Variables (n=124) Thyroidectomy (n=4; (n=84: Value
=26 0 0, ’
(n=36; 29%) 3.3%) 67.7%)
Age 50.05+13.35 56.86+9.55 37+12.38 | 47.75%13.66 | <0.001
Weight : : 63 (58- 73.5 (45-
(kg) 75 (45-143) | 78.5 (50-130) 86) 143) 0.150
?cerght 1.61£0.06 1.61£0.07 1.64+0.06 | 1.6+0.06 0.473
BMI (kg/ | 29.6 (16.53- | 30.59 (20.81- 241 28.83
m?) 51.89) 46.61) (20.55- (16.53- o.117
) ’ 31.59) 51.89)
TSH 219 (0.21- B 295Q.7- | 2.41(0.41-
(uu/ml) 4.3) 173(021-4.3) 4.02) 4.2) 0129
fTs 255022 | 5 36 122-3) (%?)?— 201(122- 1 (955
(ng/dL) 3.34) ' ’ ’ . 3.34) ’
2.83)
fT4 (ng/ | 1.32(0.44- : 1.27 (1.2- 1.3 (0.44-
dL) 2.81) 14(0.97-212) 1.34) 2.81) 0.049
46.72 (35.5- | 46.83 (37.61- 46.41 46.72 (35.5-
LBM (ka) 66.25) 63.45) (41.36- 66.25) 0.616
51.42)
Daily LT4 ) .
(mcg/ 88.25 (10 100 (10-100) 100 (57 75 (25-200) | <0.001
200) 132)
day)
Daily LT4 | 1.90 (0.19- 2.32 (0.19- 2.06 1.57 (0.38- <0.001
per LBM 3.83) 3.83) (1.38-2.81) 3.33) :
. 1.44
Daily LT4 | 110 (0.10- ~ ) 0.98 (0.17-
per kg 2.69) 1.47 (0.10-2.69) (g%(; 2.38) <0.001

RAI: radioactive iodine therapy, BMI: Body Mass Index, TSH:
thyroid-stimulating hormone, LBM: Lean body Mass, fT3: free T3

hormone, fT4: free T4 hormone, Daily LT4: daily levothyroxine T4

Patients in the total thyroidectomy group were
significantly older than those in the other two groups
(p<0.000). No significant differences were observed
between the etiology groups concerning weight,
height, BMI, TSH, fT3, or LBM (p=0.150, p=0.473,
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p=0.117, p=0.129, p=0.055, and p=0.616, respectively).
The fT4 levels were marginally higher in the total
thyroidectomy group; this difference was statistically
significant (p=0.049) but not considered clinically
relevant.

Table Il. Levothyroxine Dosage Comparison between
BMI Groups

Variables Normal Weight | Overweight Obese value
(n=32) (n=37) (n=55) p

Daily : § .

Ta(mea/day) | 725@5175) | 82(25-167) | 100(10-200) | 0719

Daily LT4 per ) 2.05 (0.52- )

LBM 151(052-383) | ©73 32 | 187 (019-3.47) | 0.300

E;"y LT4per 14 06 (0.37-2.69) ]'282(]%33' 1.07 (010-2.00) | 0.157

BMI: Body Mass Index, Daily LT4: daily levothyroxine T4

Patients with Hashimoto’s thyroiditis required
lower daily LT4 doses compared to those who had
undergone total thyroidectomy (median 75 mcg vs.
100 mcg, p<0.007). Similarly, the daily LT4 dosage
per kilogram of LBM and total body weight was
significantly lower in the Hashimoto’s group than
in the total thyroidectomy group (p<0.00T for both;
Table D).

Table lll. Multivariate Regression Analysis for Estimation
of Required LT4 Dosage

Unstandardized Standardized o
- Coefficients Coefficients 495
Coefficients ot Confidence
: i Int |
B Error t Sig. ntervals
Beta 48.405
(Constant) 7.230 | 28.102 0.257 | 0.797 -62.866
Hypothyroidism | } } -24.248 -
Etiology 17.096 | 3.612 | -0.374 | -4.733 | <0.001 29.045
LBM (kg) 2169 | 0.572 | 0.300 | 3.790 | <0.001| 1.036 - 3.302
Age -0.020 | 0.082 | -0.018 | -0.219 | 0.827 | -0.180 - 0.144
BMI (kg/m?) -0.031 | 0.104 |-0.035[-0.335| 0.738 |-0.240 - 0170
Weight (kg) -0.027 | 0160 |-0.047|-0.293 | 0.770 '%‘7;%39'
Height (cm) 0.027 ] 0.099 | 0.029 | 0.293 | 0.770 | -0.167 - 0.225

LT4: levothyroxine T4, LBM: Lean body Mass, BMI: Body Mass
Index

The comparison of daily dosage requirements
across BMI categories showed that normal-weight
patients required a median of 72.5 mcg (range 25-175
mcg), overweight patients required 82 mcg (range
25-167mcg), and obese patients required 100 mcg
(range 10-200 mcg) of LT4 daily. Although there was
an observed increase in LT4 dose requirements with
a higher BMI, this trend did not reach a statistically

HM]J

significant level (0=0.300). In addition, no significant
differences were found in the median daily LT4
dosage per LBM or per kilogram across the BMI
groups (p=0.300 and p=0.157, respectively; Table

).

Table IV. Univariate Linear Regression Results of LBM
and LT4 in Subgroups (every row reports an analysis in
a subgroup)

Model Summary Parameter
and Parameter Model Summary .
. Estimates
Estimates

R )
Subgroups Square F dft | df2 | Sig. | Constant| bl
Hashimoto 0.079 | 7027 | 1 | 82 | 0.010 | -13.950 | 1.888
RAI 0.385 | 1252 | 1 2 | 0.379 | -117.035 | 4.618
Thyroidectomy 0160 | 6471 | 1 | 34 | 0.016 | -14.217 |2.608
All Patients 0 15301 | 1 | 122 |<0.001| -28.188 | 2.417

RAI: radioactive iodine therapy, LBM: Lean Body Mass, LT4:
levothyroxine T4

(n=212)

Participants who applied to the internal medicine
outpatient clinic and received LT4 treatment between
July 2024 and September 2024

Excluded (n=88)

-Pregenant (n=10)

-Irreguler drug use (n=14)

-TSH value not vithin normal
limits (n=25)

-Male patient (n=20)

-Having a disease affecting
GIS absorption (n=4)

-Using drugs that interact
with LT4 (n=15)

Identification

Included (n=124)
Number of patients included in
the study

1

‘ After RAI (n=4) ‘

Hashimato tyroiditis
(n=84)

Total thyroidectomy (n=36) ‘

Figure I. STROBE Flow Chart

A multivariate linear regression analysis was
conducted, incorporating hypothyroidism etiology,
LBM, age, BMI, weight, and height as covariates
to assess their predictive value for LT4 dosage
requirements. The analysis revealed no significant
effects of age, BMI, weight, or height between the
groups (p=0.827, p=0.738, p=0.770, and p=0.770,
respectively; Table Ill). The regression model was
significant (R?=0.250, p<0.007), with hypothyroidism
etiology and LBM emerging as independent predictors
of LT4 dosage even after adjusting for potential
confounders (8=-0.374, t=-4.733, p<0.00TI for etiology
and 8=0.300, t=3.790, p<0.001 for LBM). Univariate
linear regression analysis and curve estimation
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between LBM and LT4 dosage yielded the following
predictive formula: [required LT4 dosage] = (2.42 *
LBM) - 28.2 (p<0.007; Figure II).

Simple Boxplot of Levothyroxin dosage by Hypothryoidism Etiology

.

After RAI

Levothyroxin dosage

Total Thyroidectomy Hashimato Thyroiditis

Hypothryoidism Etiology

Figure Il. Boxplot diagram of levothyroxine dosage
requirements (ug/day) according to hypothyroidism
etiology. The horizontal line within each box represents
the median; the box edges represent the interquartile
range (IQR); whiskers extend to the minimum and
maximum values within 1.5 x IQR; circles indicate mild
outliers. Numerical labels next to outliers (e.g., “113”)
correspond to case identifiers in the dataset.

Further linear regression analyses were performed
to evaluate the predictive accuracy of LBM for LT4
requirements across different etiologies. In both
the Hashimoto’s thyroiditis and total thyroidectomy
groups, LBM was a significant predictor of LT4 dosage
(p=0.010 and p=0.016, respectively). However, in the
RAI group, LBM demonstrated limited predictive
capability (p=0.379; Table V).

Discussion

This is the first study in Turkiye to show that
LBMis more meaningful in determining the dose of
L-thyroxine used in hypothyroidism treatment. The
findings of this study may aid clinicians in optimizing
LT4 dosing by prioritizing LBM over BMI.

The basis of hypothyroidism treatment is LT4,
which is formed by the conversion of the biologically
active hormone T3 from T4. A stable dose of LT4 is
maintained when the amount of hormone entering
the bloodstream equals the amount metabolized. As
much as 80% of LT4 is absorbed, and serum T4 level
reaches peak level in 2-4 hours and decreases to basal
level in approximately 6 hours. The plasma half-life
of T4 in euthyroid states is approximately 7 days,

and clearance is mainly dependent on deiodination
(9,10). The average daily LT4 replacement dose is
1.6 ng/kg to normalize serum TSH. The daily dose
requirement for LT4 varies according to age, sex,
and body weight. Since the therapeutic range of LT4
is not extensive, a minimal increase or decrease in
the dose of LT4 may cause a significant change in
the TSH value (11). With these changes, altered TSH
levels may cause unexpected signs of hypothyroidism
or hyperthyroidism. For this reason, it is crucial that
the necessary dosage of LT4 therapy be regulated
in patients with hypothyroidism, regardless of the
etiology. There is a consensus in the literature that
ideal body weight should be considered to calculate
the amount of LT4 for each patient (12). Although
total daily LT4 requirements are related to body
mass, unexplained differences can occur between
individuals of the same age and body size, even in
the absence of functional thyroid tissue. Our study
aimed to investigate whether normal body weight
or lean body mass should be used to determine the
LT4 dose in female hypothyroid patients.

In a previous study, the daily dose requirement
between BMI groups was compared, and it was
found that obese patients had a lower LT4 dose
requirement per kilogram than normal-weight
patients. Moreover, this study found that actual
body weight and daily dose of LT4 were negatively
correlated (13). Devdhar et al. found that age had
no significant role in determining the dose of LT4
and was negatively correlated with body weight
(14). It was found that body weight is not a variable
parameter alone in determining the required dose of
LT4 in patients with total thyroidectomy associated
with thyroid cancer, but it decreases with increasing
age and BMI (15). In our study, we observed an
increase in LT4 dose requirements as BMl increased,
but this was not statistically significant (0=0.300).
We consider that this finding may be due to the
fact that our study was conducted only on female
patients and included patients who were already
receiving treatment.

We think that although there was an increase in
LT4 dose with increasing BMI in our study, it was
not statistically significant and that BMI and LT4
dose were negatively correlated in studies in the
literature, this may be related to the increase in



muscle mass of the patients. However, we believe
that retrospective studies with many participants
are needed, including patients who will start new
treatment, to reveal these more clearly.

Currently, the LT4 dose required to achieve
euthyroidism is based on the demand per total body
weight. Previous studies have shown that different
doses of LT4 are necessary in individuals of the same
age, with the same etiologic cause, and with the
same body mass index. For this reason, new studies
are being performed on the use of lean body mass
in determining the dose of LT4. Inspired by this, we
evaluated the relationship between lean body mass
and LT4 dose, and we compared LBM and total body
weight between BMI groups. Most of the increase in
total body weight when weight gain occurs is due to
fat mass. Fat mass is not metabolically active, so when
total weight is used as the basis for determining the
dose of LT4, it may result in overdose exposure. The
concept of LBM as a predictor of drug dosage has
been applied to the sensitive assessment of body
composition by dual-energy X-ray absorptiometry.
In aretrospective study of 271 hypothyroid patients
in Thailand, it was found that a lower dose of LT4
was needed compared to LBM (16). A retrospective
study of 75 hypothyroid adults aged 24-88 years on
full replacement therapy was conducted in another
study. LBM was found to be a stronger predictor of
LT4 requirements than age or weight for all gender
subgroups over 51 years of age. A retrospective
study including 200 patients showed that LBM
was a better indicator for the calculation of an
appropriate LT4 replacement dose than actual BM
(17). In our study, we demonstrated that LMB was a
more powerful parameter than BMI in determining
LT4 dose (p=0.070, p=0.016). A previous study
of 264 total thyroidectomy patients showed that
patients with malignant pathology had a higher LT4
requirement despite having the same body weight
(18). Some studies have reported that not only body
weight but also medications and comorbidities are
effective in determining the dose of LT4 (19). In a
prospective study of 60 patients undergoing total
thyroidectomy for benign causes, the daily dose
of LT4 was correlated with body mass. However,
to explain the correlation, it has been stated that
other etiologic causes should also be investigated

after the initiation of LT4 treatment (20). When
the literature was reviewed, it was observed that
parameters such as the etiology of hypothyroidism,
age, gender, body mass index, and lean body mass
of the patients were important in determining the
dose of LT4. However, most of these studies were
mainly performed on patients with total or subtotal
thyroidectomy for malignant or benign etiologies. It
was shown that Hashimoto’s thyroiditis or ablative
therapy-associated hypothyroidism required a
lower dose of LT4 than patients with complete loss
of thyroid tissue after total thyroidectomy (21,22).
In a study by Gordon et al., it was stated that the
dose of LT4 varied depending on the etiology of
hypothyroidism (23). In contrast, the study which
included patients using 75 mcg or more of LT4 ,
which included patients using 75 mcg or more of
LT4, the required dose of LT4 was found to be 1.45
mcg/kg/day in hypothyroidism associated with
Hashimoto’s disease (70% of study patients) and
1.48 mcg/kg/day in hypothyroidism associated
with total thyroidectomy and radioactive iodine;
no statistical difference was observed between
the groups (p=0.56). In our study, it was found
that patients with Hashimoto’s thyroiditis required
lower daily doses of LT4 than patients with total
thyroidectomy (p<0.00]).

Our findings contribute to the growing body of
evidence supporting the use of LBM over BMI in
LT4 dose determination. Furthermore, we found
that there was a significant difference in the dose
of LT4 between patients with Hashimoto’s disease
and patients with total thyroidectomy, even if they
had the same BMI.

The limitations of our study include the fact that
it was performed on patients who had previously
started LT4 treatment, that it included patients
of a single ethnic group, calculating LMB with the
formulation, is limited due to the limited number
of patients receiving RAI treatment in the patient
population and that it was performed ina single center.
We recommend that large population, multicenter,
randomized controlled trials with strong and robust
evidence to determine the dose of LT4 based on
LMB and not BMI in hypothyroid patients should
be conducted to clarify this issue in the future.
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Conclusion

This study demonstrates that lean body mass
(LBM) is a stronger and more reliable predictor of
levothyroxine (LT4) dose requirements than body
mass index (BMI). Furthermore, the underlying
etiology significantly influences LT4 needs and
should be considered when titrating therapy. These
findings highlight the importance of individualized
dosing strategies in hypothyroidism management.
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