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ABSTRACT

Introduction: Hematopoietic stem cell transplantation (HSCT) is a treatment modality for multiple myeloma (MM). This procedure
requires a period of protective isolation and causes numerous adverse effects, affecting nutritional status and functional capacity. This
combination tends to worsen the patient’s prognosis. Objective: To analyze and correlate functional capacity, nutritional status and risk
of falls in patients with multiple myeloma undergoing autologous HSCT. Method: Analytical observational study with patients of both
sexes diagnosed with MM. Functional capacity was assessed by the 6-minute walk test (6(MWT) and handgrip strength, nutritional
status was verified by body mass index and arm circumference, and the risk of falls was assessed by the Timed Up and Go (TUG) test.
Data were expressed as mean, standard deviation and confidence interval, and Pearson’s coefficient was utilized to measure correlations.
Results: The sample consisted of 54 patients, 44.4% had some degree of obesity, 85.1% did not reach the predicted distance in the
6MWT and no risk of falling was identified. Right handgrip strength showed a moderate and positive correlation with the distance
covered in the 6GMWT |0.49] (p=0.0001), but did not correlate with arm circumference. The TUG and the GMWT showed a negative
and moderate correlation |-0.51| (»=0.0001). Conclusion: The sample presented low functional capacity. Handgrip strength correlated

with the 6MWT, but not with the brachial circumference, while the TUG also correlated with the 6GMWT.
Key words: Multiple Myeloma; Bone Marrow Transplantation; Walk Test; Nutritional Status.

RESUMO

Introdugao: O transplante de células-tronco hematopoiéticas (TCTH)
¢ uma modalidade de tratamento para mieloma multiplo (MM). Esse
procedimento exige periodo de isolamento protetor e causa intimeros
efeitos adversos, afetando o estado nutricional e a capacidade funcional,
essa associagdo tende a piorar o prognéstico do paciente. Objetivo:
Analisar e correlacionar a capacidade funcional, o estado nutricional
e o risco de queda em pacientes com mieloma multiplo submetidos ao
TCTH autélogo. Métedo: Estudo observacional analitico composto
por pacientes de ambos os sexos com diagnéstico de MM. A capacidade
funcional foi avaliada pelo teste de caminhada de 6 minutos (TC6) e pela
forca de preensio manual, o estado nutricional foi verificado pelo indice
de massa corporal e pela circunferéncia braquial, jé o risco de quedas foi
avaliado pelo teste Timed Up and Go (TUG). Dados foram expressos pela
média, desvio-padrio e intervalo de confianca, as correlagoes foram feitas
pelo coeficiente de Pearson. Resultados: A amostra foi composta por 54
pacientes, 44,4% tinham algum grau de obesidade, 85,1% nio alcangaram
a distancia predita no TC6, e nio foi identificado risco de queda. A for¢a
de preensio manual direita apresentou correlagio moderada e positiva com
a distancia percorrida no TC6 |0,49| (p=0,0001), mas nio se correlacionou
com a circunferéncia braquial. O TUG e o TC6 apresentaram correlagio
negativa e moderada |-0,51| (»=0,0001). Conclusao: A amostra apresentou
baixa capacidade funcional. A for¢a de preensio manual se correlacionou
com o TC6, porém, ndo com a circunferéncia braquial, j4 0o TUG também
apresentou correlagio com o TC6.

Palavras-chave: Mieloma Multiplo; Transplante de Medula Ossea; Teste
de Caminhada; Estado Nutricional.

RESUMEN

Introduccién: El trasplante de células madre hematopoyéticas (TCMH)
es una modalidad de tratamiento para el mieloma muldple (MM).
Este procedimiento requiere un periodo de aislamiento preventivo y
causa numerosos efectos adversos, que afectan el estado nutricional y la
capacidad funcional. Esta combinacién tiende a empeorar el prondstico
del paciente. Objetivo: Analizar y correlacionar la capacidad funcional, el
estado nutricional y el riesgo de caidas en pacientes con mieloma multiple
sometidos a TCMH autélogo. Método: Estudio observacional analitico
compuesto por pacientes de ambos sexos con diagndstico de MM. La
capacidad funcional se evalué mediante la prueba de caminata de seis
minutos (6MWT) y la fuerza de prensién manual, el estado nutricional se
verificé mediante el indice de masa corporal y la circunferencia del brazo, y
el riesgo de caidas se evalué mediante la prueba cronometrada de levantarse
y caminar (TUG). Los datos se expresaron mediante media, desviacién
estandar e intervalo de confianza, las correlaciones se realizaron mediante
el coeficiente de Pearson. Resultados: La muestra estuvo compuesta por
54 pacientes, el 44,4% presenté algtin grado de obesidad, el 85,1% no
alcanz la distancia prevista en la prueba 6GMWT y no se identificé riesgo
de caida. La fuerza de agarre de la mano derecha mostrd una correlacion
moderada y positiva con la distancia recorrida en la prueba 6GMWT |0,49|
(p=0,0001), pero no se correlaciond con la circunferencia braquial. El
TUG y el 6MWT mostraron una correlacién negativa y moderada |-0,51|
(p=0,0001). Conclusién: La muestra mostré baja capacidad funcional. La
fuerza de agarre manual se correlaciond con la prueba 6MWT, pero no con
la circunferencia braquial, mientras que el TUG también se correlaciond
con la prueba 6GMWT.

Palabras clave: Mieloma Multiple; Trasplante de Médula Osea; Prueba de
Paso; Estado Nutricional.
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INTRODUCTION

Hematopoietic stem-cells transplantation (HSCT),
also called bone marrow transplantation is a treatment for
onco-hematologic diseases involving the administration of
healthy hematopoietic stem-cells (HSCs) in patients with
dysfunctional or diseased bone marrow'*. This therapeutic
modality is able to cure or prolong considerably the
survival of patients refractory to other treatments®”.

The autologous method of HSCT consists in the
collection of HSCs of the receptor, followed by the
infusion of cells in himself, the recepror is his own donor.
This modality has low risk of occurrence of the graft-
versus-host-disease (GVHD) but is not utilized for every
onco-hematologic disease, only in limited cases as multiple
myeloma, one of the most robust indications®*°.

Multiple myeloma is a cancer of plasma cells that
builds up in the bone marrow mainly affecting men aged
65-72 years in average®'"'2. The main cause of morbidity
of multiple myeloma is the infiltration of the monoclonal
M protein in bone tissue, leading to osteolytic lesions and
pathological fractures'>'. The lesions affect the mobility,
functionality, gait and self-care, directly impacting the
quality of life of these patients''¢.

The treatment consists in high-dose chemotherapy
and autologous HSCT. These factors in addition to the
protective isolation, required for the transplantation, cause
innumerous adverse effects'"'>!78, Pre-transplantation
physiotherapy, whether focused to resistance and aerobic
exercise has shown to be effective in reducing the intensity
of these effects'*.

Given that the scientific literature demonstrates the
importance of physiotherapy and the nutritional status
pre-HSCT for clinical outcomes during treatment
of multiple myeloma, it emerges the necessity of
checking possible correlations among these measures.
Understanding these associations can steer nutritional
therapy and physiotherapeutic follow-up aiming the
accuracy and effectiveness of the management of adverse
effects that the therapeutic modalities cause during
hospitalization.

The objective of the present study is to analyze the
functional capacity, nutritional status and risk of falls
in patients diagnosed with multiple myeloma referred
for autologous transplantation of HSCs and find the
correlation among these variables.

METHOD

Observational, analytical study developed at the

oncology and hematology center of “Grupo Hospitalar
Conceicio (GHC)” of Porto Alegre, Rio Grande do Sul
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(RS). Data from charts of patients evaluated between 2021
and 2024 diagnosed with multiple myeloma and referred
for autologous HSCT have been collected.

Expert investigators evaluated the patients within
hospital environment pre-HSCT prior to admission.
For functional capacity, handgrip strength (HGS) and
6-minute walk-test (6MWT) were collected; for risk of
falls, the Timed Up and Go (TUG) test and for nutritional
status, the right brachial circumference (RBC) and Body
Mass Index (BMI).

Inclusion criteria were: individuals of both sexes, older
than 18 years of age (adult and older adults) diagnosed
with multiple myeloma, autologous HSCT performed
between 2021 and 2024 at GHC, and evaluated by
physiotherapy and nutrition services.

Exclusion criteria were incomplete charts, comorbidities
that impeded nutritional or physiotherapeutic evaluation,
relapse or disease progression, which impaired the
transplantation and/or rejection of HSCT post-evaluation.

An evaluation form was created to collect
anthropometric data and functional tests, the following
information were added: age, sex, height, weight,
BMI, brachial circumference and comorbidities. Later,
functional variables were included (Table 1).

RBC was verified through perimetry of the right
arm at the middle point between the acromion and the
olecranon. To measure this point, the individual flexes
the arm at 90° degrees and after marking, perimetry is
calculated with the arm extended and the hand palm
turned to the thigh. RBC allows to classify the grade of
depletion of the muscular and adipose reserve, being mild
(23.5 to 25.9 cm), moderate (22 to 23.4 cm) and severe
(<22 cm)®.

HGS was calculated by the mean of three measures
at each upper limb by hydraulic dynamometer (Jamar®)
and the patient seated with legs, hips and elbows at 90°
degrees. The cutoff to verify the reduction of HGS was
based on sex, laterality and age-range, being 61.18KF
for men and 25.28KF for women, both with mean age
of 59 years®.

BMI was calculated by the division of the body weight
(kg) by the height squared: weight/(height x height).
Adults were classified according to criteria of the World
Health Organization (WHO) and older adults, according
to Pan American Health Organization (PAHO)?.

6MWT was calculated on a flat 30-meter corridor
marked by cones in both ends, the patient rested for 10-
15 minutes before the test. At rest, blood pressure (BP),
oxygen peripheral saturation (SpO2), BORG dyspnea
scale (0 — 10), and heart rate (HR) were measured.

The patient was instructed to walk as fast as possible
along the 30-meter distance for six minutes with the
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digital oximeter attached to a hand finger. A health
professional followed up the test, collecting SpO2, HR
and dyspnea intensity at every minute. The extension
of each lap around the cone at the end is 30 meters, the
number of laps is added, multiplied by 30 meters and
added to the remaining meters walked to obtain the value
of the distance walked?:

Walked = Number of laps x 30 + remaining meters

Sex, age, height and value of delta of HR were
considered for the calculation of the distance predicted?:

Predicted = 356,658 - (2.303 x age) + (36.648
x sex) + (1.704 x height) + (1.365 x AHR)

Zero (0) stands for females and one (1), males. AHR
is obtained by HR collected at the 6™ minute, subtracted
by HR collected at the 1** minute of the test®®.

TUG test was analyzed by time in seconds of walking
along a flac 3-meter distance. At first, the patient was
seated at a chair with back and was instructed to “go”
when stopwatch was initiated. Walked for three meters,
rotated 180 degrees and returned to the chair, stopwatch
was stopped when the patient sat and the mean time of
two timed trials was recorded, the cutoff to indicate risk
of fall was > 12.47 seconds®.

The Ethics Committee of GHC approved the study,
report number 7,008,779 (CAAE (submission for ethical
review): 81444324.9.0000.5530) in compliance with
Directives 466/2012% and 510/2016°' of the National
Health Council (CNS). Information were obtained for
scientific purposes only and use and confidentiality of the
data statements were submitted to the Ethics Committee.
Data extracted from charts were encrypted in zip file,
password protected and monitored with history of
access. Only assigned investigators were granted access
to the data and signed the Data Usage Commitment
Agreement.

Software Ene version 3.0% was utilized to estimate the
sample size based on the study of Penna et al.”*. An error
o of 5% (0.05) and an error  of 20% were determined
assuming an expected R of 0.40, being necessary a
minimum N of 44 individuals.

The data were represented by descriptive statistics
and Pearson’s coeflicient® was adopted for correlations
among functional and nutritional variables. The Shapiro-
Wilk was applied for normality, discrepant values were
identified and removed utilizing the method Rout (Q
defined in 1%), and level of significance of p<0.05.
The software GraphPad Prism* 8.4.2 was utilized for

statistical analyzes.

Functional Capacity of Transplanted Multiple Myeloma

RESULTS

The sample consisted of 54 patients, 44.5% women
(n=24) and 55.5% men (n=30), descriptive statistics is
presented in Table 1. The main comorbidities associated
were systemic arterial hypertension, diabetes mellitus,
depression, pathological fracture of spine or limbs,
asthma, chronic pulmonary obstructive disease, other
cardiopathies and obesity.

Adults presented mean BMI of 30.53 + 5.67kg/cm?,
older adults, mean of 29.30 + 4.16kg/cm?. Mean RBC
was 30.47 cm, and 24.07% of the patients presented mild
depletion (n=13), 9.25%, moderate depletion (n=5) and
66.66% presented satisfactory results (n=36).

Table 1 also presents the values of functional
variables and absolute and relative frequencies of
the patients estimated below cutoff. The mean right
HGS for men was 51.48 |43.77 — 59.18| KF and
left, 50.39 |41.72 — 59.05| KE. For women, the mean
right HGS was 28.90 [24.25 — 33.54| KF and left,
28.26 [24.03 — 32.49| KE. A significant percent of
the sample presented values of HGS below the cutoff
according to sex.

The 6MWT distances walked and predicted were
analyzed. Little more than 100 meters separate the means
of these distances, since 85.1% of the patients walked
less than predicted and 14.82%, equal or greater than
predicted. The TUG results showed low risk of falls for
the majority of the participants and only 18.5% were
above the cutoff, revealing risk of fall.

Figure 1 (A and B) portrays moderate and positive
correlation between HGS (right/left) and 6MWT.
A statistically significant difference was observed
for the correlation between right HGS and 6MWT
(p=0.0001), Pearson’s R of [0.49| CI 0.26 — 0.67.
Pearson’s R for left HGS and 6MWT was |0.44| CI
0.20 — 0.63 with statistically significant difference
(»=0.0007). Therefore, the participants with high scores
of HGS walked more than six meters (high functional
capacity).

The correlation between risk of fall (TUG) and
6MWT and between RBC and right HGS can be observed
in Figure 2 (A and B). There was moderate and negative
correlation between TUG and 6MWT with statistically
significant difference (p=0.0001) and Pearson’s R |-0.51|
CI -0.68 — -0.28. Patients walking greater distances in
6MWT (better functional capacity) performed TUG in
less time (lower risk of fall).

There was no correlation between right HGS and
RBC (Pearson’s R |0.23| CI -0.03 — 0.47), indicating
that patients with similar brachial circumferences present
different scores of HGS (p=0.08).
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Table 1. Characterization of the sample and quantitative variables

Variable N Mean j::’?::;;: Cl 95% N (%)
Age (years) 54 59.0 9.31 56.46 - 61.54 -
Height (m) 54 163.1 11.25 160.0 - 166.1 -
Body weight (kg) 54 78.86 20.61 73.24 - 84.49 -
RBC (cm) 54 30.47 4.22 29.32 -31.62 -
BMI (kg/m?) 54 29.23 5.20 27.81 - 30.65
- Adults 29 30.53 5.67 28.61 -32.45 -
- Older adults 25 29.30 4.16 27.72 - 30.89 -
HGS (KF)
- Men -R 30 51.48 20.63 43.77 -59.18 24 (80)
- Men - L 30 50.39 23.21 41.72 - 59.05 24 (80)
- Women - R 24 28.90 11.00 24.25 - 33.54 13 (54.1)
- Women - L 24 28.26 10.02 24.03 - 32.49 14 (58.3)
6MWT walked (m) 54 421.4 101.9 393.6 — 449.2 46 (85.1)
6MWT predicted (m) 54 513.4 63.92 495.9 - 530.8 -
TUG (s) 54 11.41 6.36 9.671 -13.15 10 (18.5)

Captions: BMI: body mass index; RBC: right brachial circumference; Cl: confidence interval; HGS: handgrip strength; R: right; L: left; CI: confidence interval; KF:
kilogram force; S: seconds; 6GMWT: 6-minute walk test; N (%): absolute and relative frequencies of patients below the estimated cutoff; TUG: Timed Up and Go.

DISCUSSION

In all, 54 patients in autologous hematopoietic stem-
cells (HSC) pre-transplantation period diagnosed with
multiple myeloma were investigated. The mean age of the
sample was 59.0 + 9.31 years, relatively high, however,
when compared to the global mean age of diagnosis of
multiple myeloma (65 to 72 years), it was low.

The functional capacity was evaluated by 6MWT
and HGS. It is expected that individuals with multiple
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myeloma had functional capacity below the predicted
values'#!¢. The mean distance walked by the individuals
of the sample was 421.4 + 101.9 meters, similar to the
study of Shah et al.?¢. The evaluation of the functional
compromise pre and after HSCT in patients with
multiple myeloma showed that the mean distance
walked in the 6MWT pre-transplantation was 452 +
185 meters.

These data reinforce that, even before the
transplantation, these patients had their functionality
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Figure 1. A: Pearson’s correlation coefficient between right HGS and 6MWT. Pearson’s R of |0.49|, showing moderate and positive
correlation with statistically significant difference (p=0.0001). B: Pearson’s coefficient correlation between left HGS and 6MWT. Pearson’s R
of |0.44| showing positive and moderate correlation with statistically significant difference (p=0.0007)
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Figure 2. A: Pearson’s coefficient correlation between TUG and 6MWT. Pearson’s R of |-0.51| demonstrating negative and moderate
correlation with statistically significant difference (p=0.0001). B: Pearson’s coefficient correlation between right HGS and RBC. Pearson’s R
of |0.23| demonstrating inexistence of correlation and without statistically significant difference (p=0.08)

already compromised because of the disease and the
treatment, suggesting that early interventions with
rehabilitation can be necessary to mitigate the effects of
declined functional capacity and improve the prognosis.
The mean right and left HGS for men was 51.48 =
20.63 KF and 50.39 + 23.21 KE respectively. Larsen et
al.? analyzed the functional capacity of recently diagnosed
patients with multiple myeloma in age ranges from 35 to
90 years old and found that the mean HGS for 59-years
old men was 61.18 + 39.35 KE
80% of the study sample presented values below the
cutoff, suggesting a significant reduction of the muscular
strength. HGS is recognized as a prognostic marker in
many clinical conditions and its compromise prior to
HSCT can lead to high risk of complications and worse
functional recovery. These findings show the importance
of resistance muscle strength training for this population.
In women, the mean right HGS was 28.90 + 11.00 KF
and 28.26 + 10.02 KF for the left, a slight difference compared
to the findings of Larsen et al.* (25.28 + 7.33 KF); however,
multiple myeloma affects men more than women'"", and
HGS reference normal values for women diagnosed with
multiple myeloma need further studies and analyzes.
Usually, TUG is applied to evaluate the risk of falls in
older adults, a variable included in the study due to the
mean age of diagnosis of multiple myeloma (65-72 years
globally)''-?

aged individuals. However, two factors found in the

, a neoplasm which develops in advanced

results need to be addressed: first, the mean age of the
sample was 59.0 + 9.31 years and second, no risk of falls
was found in the sample, since the mean TUG was 11.41
+ 6.36 seconds and the cutoff was based on the study of

Alexandre et al.”” with a cutoff for the Brazilian population
above 12.47 seconds.

Wildes et al.?” evaluated the risk of falls in two groups
of patients with multiple myeloma, eligible and non-
eligible for HSCT. The eligible presented a mean age of
69.6 £ 3.8 years and mean TUG of 11.9 + 3.4 seconds,
both below the values of the non-eligible (74.0 + 6.0
years and 15.8 £ 6.1 seconds, respectively). The authors
concluded that age (younger patients) influences the
performance of TUG and both interfere in the eligibility
to transplantation. However, the mean age of the study
sample can explain the low risk of falls.

The BMI (29.23 + 5.20 kg/m?) was elevated when
compared to the randomized clinical trial of Larsen et al.?®
(25.6 + 4.6 kg/m?) in patients with multiple myeloma. In
counterpart, a prospective study found a mean BMI of 30.1
+ 5.2 kg/m? in padients with the same pathology, indicating
literature variability®. These differences can be attributed
to factors as demographic profile, age-range, nutritional
status prior to diagnosis, socioeconomic characteristics of
the populations studied and presence of comorbidities.

The elevated BMI reveals an additional challenge
during follow-up of the patient with multiple myeloma,
especially within the context of the transplantation, such
as metabolic and inflammatory complications in obese
or overweight individuals®’, potentially leading to worst
functional outcome, therefore, nutritional evaluation
before and during HSCT is paramount.

BMI not always reflects the nutritional status since it
is a population-based tool targeted to measure health risks
in epidemiologic studies or screening, but not utilized as
an individual health measure®.
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More than half of the patients investigated herein
was classified as overweight or obese according to
BMI. Obesity is associated with worst prognosis of the
patient with cancer, but it is indispensable to investigate
sarcopenic obesity characterized by the reduction of
muscle mass and elevated BMI. Sarcopenic obesity is
associated with increased chemotherapy toxicity, physical
worsening during treatment and mortality®'.

Viana et al.* evaluated patients pre-HSCT: 51.4% of
the sample was diagnosed with multiple myeloma, 55.6%
of these patients were overweight according to BMI, but
48.6% of those classified as well-nourished according
to the patient-generated subjective global assessment
(PG-SGA) presented sarcopenia. This finding shows the
limitation of BMI as unique parameter for evaluation and
nutritional diagnosis.

If only BMI is considered, sarcopenic obesity
can go unnoticed. In this sense, it is essential to use
complementary instruments as PG-SGA, exams of body
composition and functional measures for effective and
accurate approach of the nutritional status.

There was no correlation between right HGS and
RBC, suggesting that patients with similar brachial
circumferences presented distinct grades of HGS. RBC is
the perimeter occupied by the bones, muscles and adipose
tissue of the arm, therefore, patients with large RBC do
not necessarily present good scores of HGS, especially
those with elevated BMI associated, indicating that the
preponderant factor for high RBC can be the amount of
adipose and not muscular tissue.

Magnetic resonance imaging and computed
tomography are the gold standard for better definition
of muscle mass. However, these are costly, barely portable
tools requiring skilled professionals to manage the
equipment, in addition to pootly defined cutoff values for
low muscle mass®. RBC alone to evaluate the nutritional
status and functional condition of the patient may not be
satisfactory, requiring other tools for better monitoring
of the nutritional risk.

Correlational results indicate a positive and moderate
correlation between right/left HGS and 6MWT. Souza et
al.“ correlated these variables in the pre-transplantation
period of liver for patients with mean age similar to the
study sample (54.34 + 8.18). The authors found a positive
and moderate correlation for right HGS and 6MWT
(Pearson’s R [0.5] and p=0.0004) and for left HGS and
6MWT (Pearson’s R of |0.5] and p=0.0001).

The correlation of the variables of functional capacity
indicates that patients with high HGS are the same
that walked longer distances in 6MWT. In the same
line, patients who walk shorter distances in the 6MWT
present low values of HGS. These two functional variables

Rev. Bras. Cancerol. 2025; 71(4): e-185242

are important for the performance of the patient with
multiple myeloma that will be transplanted, since
functional capacity, especially, physical function, can
significantly contribute for the prognosis and quality of

life post-transplantation®.

Cross-tabulation of 6MWT and TUG have also
shown moderate, but negative |-0.51| correlation, that
is, inversely proportional. The patients who walked
greater distances in 6GMWT completed TUG in less time,
presenting low risk of falls and high functional capacity,
while patients who took longer to complete TUG walked
less in 6GMWT. Ozdemir et al.® correlated the distance
walked in 6GMWT with the time taken to complete TUG
in patients with heart failure and found negative, but
strong correlation between these two variables (Spearman’
R of |-0.71] and p=0.001).

Usually, the multidisciplinary evaluation of the
oncologic patient does not include scales to quantify the
risk of fall; in most of the cases, falls are sub-notified by
the patients®. The sample investigated did not present
important risk of fall; however, the mean age of this
population was 59.0 + 9.31 years. In that sense, it is
important to understand that globally, the numbers
indicate that at diagnosis, 45% of the patients are aged
75 years or older and it is known that ageing is one of
the main risk factors for falls in multiple myeloma®”*.

To the best existing knowledge, and based on the
study development, it was noticed how the decline of
the functional capacity and nutritional status are relevant
for this population and can impact the prognosis. The
knowledge about the correlations among the variables
investigated can improve the physiotherapeutic and
nutritional follow-up of the transplanted patient focused
to the evolution of the aspects that correlate with
functional capacity.

The small sample size at the institution where the
study was conducted and the impossibility of determining
cause and effect relations are some of the study limitations
because observational studies are unable to explain the
details of the findings. Future studies with larger samples
in randomized and blinded clinical trials are suggested
to best understand the relations of these variables for this
population.

CONCLUSION

Patients with multiple myeloma evaluated in the study
presented low functional capacity but without important
risk of falls, elevated BMI and variations of RBC. Values of
HGS and TUG were correlated with the distance walked
in 6MWT, but values of RBC were not correlated with
HGS. Notwithstanding the findings, the mean age of the
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sample is low, given the pathology, which can explain the
absence of risk of falls. In counterpart, prior comorbidities
can interfere in poor rates of functional capacity. These
factors pre-HSCT can draw attention and focus in
rehabilitation to improve the prognosis during and after
transplantation in multiple myeloma.
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