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Endocrine disorders and abnormal body composition in myotonic dystrophy type 1 (DM1) are
affected by energy intake above resting energy expenditure (REE). There are few studies on the
association and characteristics of body composition, metabolism, and pulmonary function in patients
with DM1. In addition, there were no longitudinal studies.

We aim to investigate the characteristics and relationship between body composition, REE, and
pulmonary function in patients with DM1, and to examine their changes in 1 year.
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The study design was a single-center, cross-sectional, and longitudinal study of body composition,
REE characteristics, and pulmonary function. The period was from September 2017 to December
2018. Twenty-one male patients with DM1 (muscular disability rating scale = 5, male) and 16 healthy
volunteers were registered in the study.

Body composition was measured using dual-energy X-ray absorptiometry. Fat mass index (FMI,
kg/m®), fat-free mass index (FFMI, kg/m®), and skeletal mass index (SMI, kg/m®) were calculated by
dividing fat mass and lean body mass, both normalized to the square height, by the square height for
the following regions: bilateral upper limbs, trunk, bilateral lower limbs, and whole body.

The measurements were taken breath by breath with a portable indirect calorimeter. The REE was
calculated using the oxygen intake (VOZ) and carbon dioxide output (VCOZ) in the Weir equation. Basal
energy expenditure was calculated by substituting height, weight, and age into the Harris—Benedict
equation.

Cardiopulmonary function was measured looking at heart rate (HR), tidal volume (TV), respiratory
rate (RR), minute ventilation (VE), respiratory quotient (RQ), end-tidal carbon dioxide tension (PetCO,),
end-tidal oxygen tension (PetO2), ventilatory equivalent for oxygen (VE/VO,), ventilatory equivalent
for carbon dioxide (VE/VCOZ), O, pulse (VOZ/HR), inspiratory time (tI), expiratory time (tE), vital
capacity (VC), forced vital capacity (FVC), forced expiratory volume in 1 s (FEV,), and cough peak
flow (CPF).
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The study enrolled male patients with DM1 (n = 12) and healthy male volunteers (n = 16). Patients
with DM1 (n = 7) and healthy volunteers (n = 14) could be followed in 1 year.

The body composition of patients with DM1 was significantly higher in the FMI and significantly
lower in the FFMI and SMI. The analysis of expired gas showed significantly lower VOZ, VCOZ, TV,
VE, and VOZ/HR. The REE of patients with DM1 was significantly lower and was not associated with
body composition.

Only trunk FMI and FFMI significantly decreased in 1 year. There was no significant change in REE,
HR, TV, RR, VE, RQ, PetCO,, PetO,, t, tE, VC, FVC, FEV1, and CPFE.
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The low REE of patients with DM1 may be due to low VOZ and VCOZ. VOZ is affected by stroke
volume, HR, and arteriovenous oxygen difference (AVO,). The cause of the decrease in \./O2 was
considered the decrease in AVO,. AVO, reduction is caused by an increase in mixed venous oxygen
content, which, in turn, is caused by impaired cardiac function and hemodynamics. VOZ/HR of
patients with DM1 was significantly reduced. Therefore, it was considered that the cardiac output and
the ability to take in oxygen were reduced. Cardiac function is unclear because it was not measured.
However, the effects of severity and multiple organ failure were considered.

The percentage contributing to REE decreased due to decreased LBM and skeletal muscle mass in
patients with DM1. Therefore, no association was found between REE and body composition.

The patient was male, unable to walk, and severe, suggesting limited results. Furthermore, body
composition alone was inadequate to explain the REE reduction; therefore, high-metabolic-rate organs,
such as the heart, kidneys, and liver, should be considered.

In the course of 1 year, patients with DM1 had significantly reduced trunk FFMI and FMI. However,

the other parameters did not change. In the future, it is necessary to consider the long-term progress.
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In this study, the cause of partial fat atrophy cannot be clarified.
There are three limitations of this study. The first is selection bias: the recruiting method was based
on a single posture. The second was confounding bias: in relation to metabolism and body composition,

% The third was dropout bias: we could not

it was necessary to consider highly metabolized organs
follow up patients with DM1 with reduced respiratory function. It may have been difficult to generalize.
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Patients with DM1 had poor metabolism that was not related to body composition. FM was high
and LBM was low. In the course of 1 year, not only the FFMI but also the core FMI declined. Nutrition
intake according to REE is important for the medical management of patients with DM1.

The measurement of body composition and REE contributes to understanding the physical function
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and nutritional status of patients with DMI.
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