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How to estimate body composition in Huntington’s
disease. A cross-sectional, observational study using
multiple frequencies bioimpedance

Jéssica Rivadeneyra-Posadas, Lucia Simdn-Vicente, Daniel Castillo-Alvira, Javier Raya-Gonzalez,
Maria Soto-Celix, Alejandro Rodriguez-Fernandez, Alvaro Garcia-Bustillo, Miriam Saiz-Rodriguez,
Fernando Vazquez-Sanchez, Laura Aguado-Garcia, Gonzalo Gamez Leyva-Hernandez, Esther Cubo,

on behalf of the Domino-HD consortium

Introduction. Huntington s disease (HD) is a rare neurodegenerative disorder. Reliable information about nutritional
status, especially body composition from individuals with HD is critical for clinical care and research. The ease of application
and portability of multiple frequencies bioelectrical impedance analysis (mfBIA) make it an attractive tool for measuring
body composition, but its accuracy in HD is unknown.

Aim. To evaluate the accuracy of mfBIA vs. Dual X-ray absorptiometry (DEXA) in HD.

Patients and methods. Cross-sectional, observational, and single-center study. HD severity was measured using motor
subscale of the unified Huntington’s disease rating scale (m-UHDRS) and the total functional capacity (TFC). Body
composition was measured in terms of fat-free mass (FFM), fat mass (FM), fat-free mass index (FFMI), and fat mass index
(FMI). Using Bland-Altman plots, we analyzed reliability between DEXA and mfBIA using the Intraclass Correlation
Coefficient with 95% confidence intervals (CI) and bias estimates for all.

Results. We included 16 patients with HD, 7 men, and 9 women, median age of 58.5 (32;68) years, TFC: 10 (3;13), and

m-UHDRS: 31 (7;85). The reliability between mfBIA and DEXA were high for FFMI in men: 0.88 (95% Cl 0.17-0.98), and
women: 0.90 (95% Cl 0.61- 0.98); for FMI, men: 0.97 (95% Cl 0.83-0.99), and women: 0.91 (95% Cl 0.68-0.98).

Compared to DEXA, mfBIA slightly overestimated FFM, FM, FMI and FFMI in men and underestimated FFMI in women.

Conclusions. mfBIA is an easy-to-use, safe, non-invasive, accurate method for measuring body composition and nutritional

status in patients with mild-moderate HD.

Key words. Bioimpedance. Body composition. Dual X-ray absorptiometry. Fat free mass. Huntington’s disease. Total

functional capacity.

Introduction

Huntington’s disease (HD) is an inherited neurode-
generative disorder characterized by choreiform
movements, psychiatric problems, and dementia
[1]. HD is caused by a cytosine-adenine-guanine
(CAQ) trinucleotide repeat expansion in the Hun-
tingtin (HT'T) gene on chromosome 4 with an auto-
somal dominant pattern [1]. The prevalence of HD
has been estimated as 10,6 and 13,7/100,000 in
Western populations [2], with an average age of on-
set commonly in mid-life.

HD is a complex disease with a broad impact on
the lives of patients, families, and caregivers. Man-
agement of HD should be provided by a multidisci-
plinary approach, including pharmacological and
non-pharmacological interventions. As the disease
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progresses, other symptoms, such as weight loss,
skeletal muscle wasting, and cachexia, become rel-
evant with a decline in quality of life, increased co-
morbidity, and risk for mortality [1]. On the con-
trary, maintaining weight seems beneficial to slow
HD progression [3].

The cause of weight loss in HD is unknown, but
the most likely contributing factors are sympathetic
hyperactivity and the signaling provided by insulin,
chorea, decreased food intake due to dysphagia,
and intrinsic hypermetabolic state [4]. However,
body weight or Body Mass Index does not capture
the relative contributions of different tissues to
weight loss in HD. In this regard, body composition
defined as the percentage of muscle, fat and bone is
considered the most reliable anthropometric mea-
sure [5]. In HD, body composition is characterized
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Figure 1. Analytical sample flow chart.
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by reduced bone mineral density, fat mass, and lean
tissue mass [6].

Different methods have been developed to de-
termine body composition, including computed to-
mography, magnetic resonance, and spectroscopic
imaging, classically considered the gold standard
[7]. However, these can be expensive, require highly
qualified personnel, and are not always available for
routine clinical examination. Dual X-ray absorpti-
ometry (DEXA) is a reliable alternative method for
measuring body composition [8]. DEXA is a
three-compartment model for body composition,
including fat mass (FM), lean tissue mass, and bone
mineral content measurement, using the transmis-
sion of high and low-energy X-rays through the
body [5]. Overall, this equipment uses the X-ray
beam energies which are attenuated during their
passage through tissues. This attenuation is influ-
enced by the intensity of energy and the density and
thickness of human tissues. Low-density materials
(i.e., soft tissues) allow more photons to pass
through; thus, they attenuate the X-ray beam less
than high-density materials such as bone [9]. How-
ever, although DEXA is a method that can be used
in research, providing accurate estimates with a rel-
atively low threshold of error measurement of 2-6%
and low radiation exposure requires high technical
skill and availability in healthcare settings.

An alternative procedure is the Bioimpedance
(BIA). BIA measures the electrical properties of
body tissue and uses a bi-compartment model,
which partitions the body into FM and fat free mass
(FEM) [10]. BIA is based on resistance caused by
total water across the body to a small alternating
current [11]. FM is considered a non-conductor of
electric charge and is equal to the difference be-
tween body weight and FFM. FFM is considered
the conducting volume that helps pass electric cur-
rent due to the conductivity of electrolytes dis-
solved in body water. BIA uses three methods: sin-
gle frequency, multiple frequencies (mfBIA), and
bioimpedance spectroscopy (see supplementary
file for more detailed information). Overall, mfBIA

is considered more accessible for measuring body
composition in research and daily clinical practice;
it is easy to use, safe, non-invasive, relatively inex-
pensive, and portable [12].

Given the importance of measuring the nutri-
tional status, especially body composition, this ex-
ploratory pilot study aimed to evaluate the accura-
cy of an eight electrode mfBIA vs. DEXA as the
gold standard to measure body composition in
symptomatic patients with HD.

Material and methods
Design

Cross-sectional, observational, and single-center
design. We included a cohort of patients with HD
from ENROLL, a prospective, multicenter, obser-
vational Registry Study in a Global HD Cohort [13]
(Fig. 1). We carried out the study at the Hospital
Universitario de Burgos and the Universidad Isabel
I (ClinicalTrials.gov Identifier NCT05250323).

Participants

We included a sample of symptomatic and ambula-
tory patients with a confirmed genetic mutation for
HD with >36 CAG repeats in the HTT gene, who
were able to walk with minimal support and had a
total score on the motor subscale of the Unified
Huntington Disease Rating Scale >4. All partici-
pants provided written informed consent. We ex-
cluded patients with diabetes mellitus on pharma-
cological treatment, thyroid disease, other neuro-
degenerative diseases, heart disease, pulmonary or
skeletomuscular diseases, active cancer, and those
who were pregnant or breastfeeding or on medica-
tion known to affect metabolism/endocrine func-
tion, and patients with pacemaker, electrical im-
plants, metallic implants (except tooth implants),
active prostheses or portable medical devices.

Ethical considerations

This study was conducted according to the stan-
dards for Good Clinical Practice, the fundamental
ethical principles established in the Declaration of
Helsinki and the Oviedo Convention, and the re-
quirements established in Spanish legislation in the
research field. This project was approved by the
ethics committee of the University Complex of
Burgos y Soria (Certificate number: CEIM-2429,
January 26, 2021).
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Clinical and diet assessments

We collected sociodemographic information (gen-
der and age), and disease severity using standard-
ized HD assessment tools: m-UHDRS where low
motor score denotes better performance; and To-
tal Functional Capacity (TFC) [14]. TFC is derived
from patients with HD and companion reports
and quantifies a patient’s ability to perform basic
and instrumental activities (occupation, finances,
housework, activities of daily living, and care lev-
el) ranging from 0 to 13, with higher scores indi-
cating more intact functioning [14]. The severity
of psychiatric symptoms was assessed using the
Problems Behavior Assessment, in which higher
scores indicates greater severity [15], and quality
of life using the Short-Form Health Survey (SE-
12), with higher scores indicating higher quality of
life [16].

Dietary intake, including oral nutritional supple-
ments or vitamin and mineral supplements, was
collected by a trained nutritionist using a Spanish-
validated food questionnaire of ‘Seguimiento Uni-
versity of Navarra’ (SUN) cohort study [17,18].
Food groups, macro-and micronutrients, and tradi-
tional Mediterranean diet (MeDi) adherence [19]
were generated for each participant and processed
by SUN team [20]. The MeDi adherence was ob-
tained by adding the scores in the food categories
(ranging 0-9) [19]; values 0-3 were considered low
adherence, and values 4-9 were considered moder-
ate/high adherence [21,22].

Body composition and anthropometric measures

Body composition by DEXA was assessed using a
Lunar Prodigy Primo model (General Electric
Medical Systems Ultrasound & Primary Care Diag-
nostics, LLC, Madison, WI, USA). mfBIA was as-
sessed using the Body Composition Analyzer Seca
mBCA 525 (Hamburg, Germany), which uses eight
electrodes. Impedance was measured with a cur-
rent of 100 pA at frequencies of 1, 2, 5, 10, 20, 50,
100, 200, and 500 kHz and an impedance measur-
ing range of 10 Q to 1000 Q. The following body
composition measures were obtained: FM, FM In-
dex (FMI) defined as FM/height? (kg/m?), FFM was
defined as lean mass plus the bone mineral content
[23], and FFM Index (FFMI) defined as FFM/
height? (kg/m?).

We also collected other anthropometrics mea-
surements, including weight, and height using
brand electronic scale with height rod, nearest
0,01 kg and 0,1 cm, respectively (SECA, model 220,
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Hamburg, Germany); and waist circumference us-
ing a measuring tape, nearest 1 mm (SECA, model
201, Hamburg, Germany). Grip strength was as-
sessed using a hand dynamometer, nearest 0,1 kg
(JAMAR® PLUS+, WI, USA); and subscapular skin
fold thickness using a caliper, nearest 0,2 mm
(HOLTAIN, Crymych, UK). For BMI, we used the
International WHO (World Health Organization)
standards: <18,5 kg/m? underweight; 18,5-24,9 kg/
m? normal; 25,0-29,9 kg/m? pre-obesity; 30,0-34,9
kg/m? obesity class I; 35,0-39,9 kg/m? obesity class
11 [24].

Procedure

Participants were instructed not to intense exer-
cise or drink alcohol within 12 and 24 hours re-
spectively prior to the study visit, fast for 6-8
hours, to have an empty bladder and not to wear
metal ornaments. Prior to the assessment partici-
pants rested for at least 10 minutes in the supine
decubitus position. DEXA and mfBIA were per-
formed on the same day. For DEXA assessment,
participants were scanned in the decubitus supine
position centered on the exam table (table pad),
with their arms and legs placed along the sides of
the body. The duration of measurement was 10
minutes. For mfBIA assessment, the position of
the participants was also decubitus supine position
(in the middle of the stretcher) with arms and legs
placed at the sides of the body. The electrodes were
placed on the hands (between the heads of the ulna
and radius; in the middle of the joints, between the
knuckle of the middle finger and the index finger),
and the feet (between the heads of the tibia and
fibula; and in the middle of the second and third
finger joints). The average duration of the mfBIA
assessment was 30 seconds.

Statistical analysis

The Kolmogorov-Smirnov test was used to estab-
lish the normal distribution of the variables. Base-
line characteristics were summarized using means
and standard deviation or medians and interquar-
tile ranges for continuous variables based on the
normal distribution of the variables, and qualita-
tive variables with percentages (%). All descriptive
analyses were stratified by sex. The relationship be-
tween two quantitative variables of interest was ex-
amined using Spearman correlations (r,), establish-
ing high correlations (r, > 0,7), moderate (0,4-0,69),
and low (<0,4). To deal with missing values, we ad-
opted case-wise deletions.
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Table I. Baseline characteristics of the study population.

Median (IQR) or n (%)

Men (n=7) Women (n=9)

Age (years) 63 (57-68) 55 (32-61)

29-40 3 (33%)
Age groups 4150 1(11%)
(vears): 51-60 2 (29%) 4 (45%)

61-70 5(71%) 1(M%)
BMI (kg/m2)2 25.15 (20.83-27.95) 23,39 (17.8-38.85)

Underweight (<18.5) - 1(1%)

Normal (18.5-24.9) 3 (43%) 5 (56%)
BMI (groups)

Pre-obesity (25.0-29.9) 4 (57%) 2 (22%)

Obesity class Il (35.0-39.9) 1(11%)

Calf circumferences (cm)2 32.40 (30.25-36.9) 33.90 (28.15-40.3)

Waist circumferences (cm) 93.10 (80.5-105.2) 73.63 (60.10-112.5)

Waist-to-hip ratio 0.97 (0.9-1.1) 0.79 (0.7-0.9)

Grip strength (kg) 21.53 (18.3-35.8) 12.7 (6.6-27)

Subscapular Skin fold thickness (mm)2 13.22 (10.9-19.9) 14.07 (8.3-27.5)

Energy (keal)* 4240.5 (2261.1-4828.4) 3260.5 (2149.7-4241.6)

Protein (g)¢ 168.1(87.5-194.3) 128.91(84.3-165.3)

Mediterranen Diet Low, n (%) 1014) 3(34)
groups*[19,21,22]: Moderate-high, n (%) 6 (86) 5(56)
Smoker, yes (%) 1(14) 2(22)
Lipid lowering drugs intake, yes (%) 5(71) 3(33)
Hypertension treatment, yes (%) 1(14) 2(22)
Diabetes mellitus I1, yes (%) 2 (29) 0
Comorbidity score? 2 (0-7) 1(0-4)
Intake of antichoreic drugs, yes (%) 1(14) 0(0)
Intake of anxiolytics/antidepressants drugs, yes (%)2 0(0) 0(0)
UHDRS total motor scoreab 39.5 (26-44) 23 (7-85)
Total functional capacity score? 9.5 (6-13) 12 (3-13)
Problem behaviours assessment score? 1.5(0-22) 2 (0-44)

Short-Form Health Survey physical score? 49.15 (41.88-53.83) 50.48 (0-55.47)

Short-Form Health Survey mental score? 60.55 (46.57-63.19) 52.48 (23.5-65)

ap > 0,05 Mann-Whitney Test: there are no significant differences in the distribution of the data;  Motor
subscale of the unified Huntington ‘s disease ranting scale; ¢ Base don the food intake queationnaire of
the University of Navarra Follow-up study; 9 Women n = 8.
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We analyzed the reliability between DEXA and
mfBIA using the Intraclass Correlation Coefficient
(ICC) estimates and their 95% confidence intervals
based on absolute agreement and the two-way ran-
dom-effects model. ICC values below 0,5 indicate
poor reliability, between 0,5 and 0,75 moderate reli-
ability, 0,75 and 0,9 good reliability, and excellent
reliability with values >0,9 [25]. We performed
Bland-Altman plots for bias assessment of FFM,
FM, FFMI, and FMI.

All statistical analyses were conducted using
IBM SPSS statistics for Windows, version 21.0, re-
leased 2012 (Armonk, NY: IBM Corp.) and Stata
statistical software, version 15 (StataCorp. 2017,
College Station, TX: StataCorp LLC.). A p-value <
0,05 (two-sided) was considered statistically signifi-
cant.

Results

Sample characteristics

We included 16 Caucasian patients with HD, 7 men
(44%), and 9 women (56%), with a median age of
58,5 (32-68) years, TFC: 10 (3-13), m-UHDRS: 31
(7-85), SF-12, physical subdomain: 50.21 (0-55.5),
and SF-12 mental subdomain: 55,44 (23,49-65,0).
According to the BMI, 56% of women had normal
BMI, and 57% of men were in the pre-obesity stag-
es. Compared to men, women were younger and
had lower adherence to MeDi (Table I). As expect-
ed, compared to men, women had decreased waist
circumference, waist-to-hip ratio, grip strength,
and energy intake (Table I).

Body composition parameters

When DEXA was compared to mfBIA, similar data
distribution assessments were obtained for weight,
FFM, FM, FFMI, and FMI between men and wom-
en (Fig. 2).

On the other hand, there were strong correla-
tions between the lean mass (of the legs right and
left and torso) compared with skeletal muscle mass
in women and males (DEXA vs mfBIA respective-
ly), and moderate to excellent agreement between
mfBIA and DEXA for weight, FFM, FM, FEMI, and
FMI, between men and women (Table II). However,
mfBIA slightly overestimated FFM, FM, FMI, and
FFMI in men but underestimated FFMI in women
compared to DEXA (Fig. 3).

When the data was distributed in terms of BMI
groups (Table III), mfBIA overestimated FFM in
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men and women, with a difference of 1,17 + 1,12kg
(normal BMI group), 0,72 + 0,65kg (pre-obesity
BMI group) in men; and with a difference of 0,47 +
0,78kg (normal BMI group), and -2,89 + 2,47kg
(pre-obesity BMI group) in women. Likewise, mf-
BIA underestimated FM with a difference of —0,73
+ 1,53kg (normal BMI group), overestimated FM
with a difference of 0,81 + 1,26kg (pre-obesity
BMI group) in men, and overestimated FM with a
difference of 0,32 + 0,71kg (normal BMI group),
and 8,09 + 8,86kg (pre-obesity BMI group) in
women.

Discussion

There is a high demand for multidisciplinary care
for patients with HD, representing a patient-cen-
tered approach to optimize the management and
quality of life. Body composition is part of the nu-
tritional assessment and monitoring of a range of
medical conditions and physiological processes
[8,26]. New scientific and clinical insights empha-
size the importance of determining body composi-
tion as a prime indicator of nutritional and sarco-
penia status to prevent physical performance dete-
rioration and frailty [27]. According to literature
review, this is the first study comparing two com-
monly used body composition methods, DEXA and
mfBIA in patients with HD.

Our results showed that mfBIA provided accu-
rate information compared to DEXA with good to
excellent reliability. In other studies, male partici-
pants have more FFM and FFMI than females by
mfBIA [28], especially in the older participants. In
contrast, compared to DEXA, in healthy subjects,
age, and sex seem not to contribute to the variance
of FFM and lean tissue mass using mfBIA [29].
However, mfBIA overestimated FFM, FM, and FMI
and slightly underestimated FFMI compared to
DEXA, similar to bioimpedance spectroscopy in
neuromuscular diseases [30].

In non-dialysis patients with chronic kidney dis-
ease, compared to DEXA, spectroscopy bioimped-
ance overestimated FFM, but underestimated FM
[31], in contrast to the results obtained in an elderly
cohort of Caucasian participants, where mfBIA un-
derestimated lean body mass and overestimated
FM [32]. In order to explain these contradictory re-
sults, we hypothesize different possibilities, includ-
ing the BIA equipment differences (single frequen-
cy, most widely used vs. multiple frequencies), dif-
ferent manufacturer equations; electrode place-
ment [33], ethnicity, body weight [34], and the in-
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Figure 2. Data distribution of fat free mass (a), fat mass (b), fat free mass index (c), and fat mass index
(D) between men and women according to DEXA and mfBIA.
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Table II. Body composition parameters (median, IQR) @ by DEXA and mfBIA.

Men (n=7) Women (n=9)
ICCt with 1CCP with
DEXA mfBIA 95% (| DEXA mfBIA 5% Cl
Weight (kq) 67.5 66.8 0.99 58.1 58.1 0.98
9 g (57.6-75.5) (56.7-76.1) (0.95-0.99)  (45-91.2) (44.7-91.9) (0.91-0.99)
Fat free mass (kq) 47.6 48.4 0.86 36.9 38.3 0.88
9 (43.9-50.9) (45.3-52.2) (0.14-0.97) (31.4-44.2) (31.9-43.9) (0.55-0.97)
Fat mass (kq) 17.7 19.1 0.97 16.6 23.8 0.9
9 (121-26.2)  (9.9-27.6) (0.83-0.99) (10.3-46.2) (9.6-47.9) (0.65-0.98)
Fat free mass index 17.8 17.9 0.88 14.6 14.9 0.9
(kg/m?) (16.118.9)  (16.6-19.4) (0.17-0.98) (12.9-18.7)  (12.9-18.7) (0.61-0.98)
Fat mass index 6.6 7.3 0.97 5.6 9.2 0.91
(kg/m?) (44-96) (3.610.2) (0.83-0.99) (4.419.5) (3.4-20.3) (0.68-0.98)

2 p > 0,05 Mann-Whitney Test: there are no significant differences in the data distribution. ® Intraclass correla-
tion coefficient (ICC) values were calculated using a two-way random-effects model with absolute agreement
and 95% Confidence Intervals (Cl). All p values were < 0.0001.
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Figure 3. Bland-Alman Agreement of fat free mass (a), fat mass (b), fat free mass index (c), and fat mass index (d) between men and women
according to DEXA and mfBIA.
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Because the sample size, we accepted that one case (n=1; 11.11%) was over and under the limit > 2.5% in FFM, FFMI, FM and FMI in women.
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Table Il Fat free mass and fat mass from mfBIA and DEXA by gender and BMI (all values as mean + SD).

Fat free mass (kg) Fat mass (kg)
mfBIA DEXA Difference? mfBIA DEXA Difference?

Men (n=7) 48.67 £2.25 47.75 £ 2.09 0.91+0.83 18.27 £ 6.01 1812 £5.09 115+£15

Normal BMI (n = 3) 48.09+2.74 46.91+2.66 117 £1.12 13.33+4.62 14.06 £ 3.16 -0.73+1.53

Pre-obesity BMI (n = 4) 491+2.14 48.38 +1.69 0.72+0.65 21.97 £3.92 21.17 £ 4.05 0.81+1.26
Women (n=9) 37.88 £4.49 37.8+4.74 0.07 £2.39 22.02+1.34 20.18 £10.97 1.84 +4.93

Underweight (n=1) 41.24 36.86 4.38 9.61 12.62 -3.01

Normal BMI (n = 5) 36.61+4.73 36.15 + 4.66 0.47 +0.78 18.39 £ 5.58 18.07 £5.15 0.32+£0.71

Pre-obesity BMI (n = 2) 36.31+3.3 39.2+577 —2.89 +2.47 24.31+0.56 16.22 + 8.31 8.09 + 8.86

Obesity class Il BMI 43.94 44.22 -0.28 47.96 46.21 175

(h=1)

BMI: <18.5, underweight; 18,5-24,9, normal; 25,0-29,9, pre-obesity; 30,0-34,9, obesity class I; 35,0-39,9, obesity class Il. BMI: body mass index; mfBIA: mul-
tiple-frequency biolectrical impedance analysis; DEXA: dual x-ray absorptiometry; SD: standard deviation. @ Difference = mfBIA minus DEXA measurements.

fluence of other factors such as limbs length,
intrinsic blood chemistry, and women ovulation
[5,35].

This study used DEXA as a reliable, commonly
used alternative method for measuring body com-
position [8]. Supporting the use of DEXA as the
gold standard, previous studies have shown a very
high agreement of FM between DEXA and com-
puted tomography [36], and an excellent repeat-
ability range 1-2% for FM and 0,5-2% for lean mass
[37]. We are aware that our findings should be in-
terpreted with caution. We have collected cross-
sectional data, including a small sample of HD pa-
tients with a wide range of BMI. However, the
strength of this study is its uniqueness and applica-
bility for multidisciplinary care in HD. This is the
first study, establishing the reliability of mfBIA in
HD, including high-quality data obtained by nutri-
tionists with high experience in HD and mfBIA,
and HD-certified neurologists.

Future directions and conclusions
Obtaining reliable longitudinal information about

nutritional status specially body composition from
individuals with HD is critical for high-quality
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clinical care and research. Our study showed pre-
liminary findings of good-excellent reliability be-
tween DEXA and mfBIA, suggesting that these
two measurements for measuring body composi-
tion are interchangeable in patients with mild-
moderate HD. Follow-up studies should be con-
ducted to accurately evaluate disease progression
and body composition.

Whit the preliminary results of this study, we
hope to provide the rationality for quantifying body
composition as a biomarker for disease progression
with the subsequent development of nutritional
strategies and interventions, to prevent disability
and comorbidities in HD. We expect the results of
this study will facilitate the generation of new hy-
potheses, but further longitudinal studies conduct-
ed in larger samples are required to confirm these
preliminary findings.
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Annex. Methods of bioimpedance.

BIA uses three methods: References

1.- Single frequency: Use a frequency of 50 kHz electric current, as if the hu- 1. Lukaski HC, Johnson PE, Bolonchuk WW, Lykken GI. Assessment of fat-free
man body is a single cylinder with constant resistivity [1], and is based on mass using bioelectrical impedance measurements of the human body. Am
the inverse proportion between assessed impedance and total body wa- J Clin Nutr 1985; 41: 810-7.
ter. It estimates total body water but shows limitations in assessing intra- 2. Khalil SF, Mohktar MS, Ibrahim F. The theory and fundamentals of
cellular fluid [2]. bioimpedance analysis in clinical status monitoring and diagnosis of

diseases. Sensors (Basel) 2014; 14: 10895-928.

2 _Muntfli i;]eqt:]enaes (;nLBIArz: U;e mr(])rf than two fre(lq.uznaes{ recogniz: 3. Organ LW, Bradham GB, Gore DT, Lozier SL. Segmental bioelectrical
Ing that the human 9 v 'as ve ele'roAgAenous cylinders .( WO arms, impedance analysis: theory and application of a new technique. J Appl
trunk, and two legs) with different resistivities [3,4]. MfBIA is based on Physiol (1985) 1994; 77: 98-112.
the finding that the extracellular fluid and total body water can be as- 4. Bosy-Westphal A, Schautz B, Later W, Kehayias JJ, Gallagher D, Miiller MJ.
sessed by exposing it to low and high frequency electric currents [5] in a What makes a BIA equation unique? Validity of eight-electrode
range between 1-1000 kHz and has a high precision of posture and con- multifrequency BIA to estimate body composition in a healthy adult
tact to electrodes [4]. population. Eur J Clin Nutr 2013; 67 (Suppl 1): $14-21.
- . . . 5. Jaffrin MY, Morel H. Body fluid volumes measurements by impedance: a
3.- Bioimpedance spectroscopy: Uses a broad band of frequencies and is ) L L .
N N X review of bioimpedance spectroscopy (BIS) and bioimpedance analysis
based on the determination of resistance at zero frequency and resis- (BIA) methods. Med Eng Phys 2008; 30: 1257-69.
tance at infinity frequency to predict extracellular fluid and total body g Smith s, Madden AM. Body composition and functional assessment of
water, respectively [2,6]. nutritional status in adults: a narrative review of imaging, impedance,

strength and functional techniques. J Hum Nutr Diet 2016; 29: 714-32.

Cémo estimar la composicion corporal en la enfermedad de Huntington. Estudio transversal
y observacional con bioimpedancia de miiltiples frecuencias

Introduccién. La enfermedad de Huntington (EH) es un trastorno raro neurodegenerativo. La informacién fiable del esta-
do nutricional, especialmente de la composicién corporal, es critica en clinica y en investigacion. La facilidad de aplicacién
y portabilidad del analisis de la bioimpedancia de muiltiples frecuencias (mfBIA) la convierten en una herramienta atracti-
va para medirla, pero se desconoce su precision en la EH.

Objetivo. Evaluar la precision del mfBIA frente a la absorciometria dual de rayos X (DEXA) en la EH.

Pacientes y métodos. Estudio transversal, observacional y unicéntrico. La EH se midid con la subescala motora de la escala
unificada de valoracién de la EH y con la capacidad funcional total. La composicion corporal se valord segln la masa libre
de grasa (MLG), la masa grasa (MG), el indice de masa libre de grasa (IMLG) y el indice de masa grasa (IMG). Se utilizé el
coeficiente de correlacién intraclase con intervalos de confianza al 95% y estimaciones de sesgo mediante gréficos de
Bland-Altman.

Resultados. Se incluyé a 16 pacientes, siete hombres y nueve mujeres, con edad media de 58,5 (32-68) afios, capacidad
funcional total de 10 (3-13) y escala unificada de valoracién de la EH de 31 (7-85). La fiabilidad era alta entre el mfBIA y la
DEXA para el IMLG en hombres, 0,88 (intervalo de confianza al 95%: 0,17-0,98), y mujeres, 0,9 (intervalo de confianza al
95%: 0,61-0,98); y para el IMG en hombres, 0,97 (intervalo de confianza al 95%: 0,83-0,99), y mujeres, 0,91 (intervalo
de confianza al 95%: 0,68-0,98). El mfBIA sobreestimd ligeramente la MLG, la MG, el IMG y el IMLG en los hombres, pero
subestim6 el IMLG en las mujeres.

Conclusiones. El mfBIA es un método facil de usar, sequro, no invasivo y preciso para medir la composicién corporal y el
estado nutricional en pacientes con EH leve-moderada.

Palabras clave. Absorciometria dual de rayos X. Bioimpedancia. Capacidad funcional total. Composicién corporal. Enfer-
medad de Huntington. Masa libre de grasa.
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