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Introduction: Fanconi anemia is a rare genetic disease linked to bone marrow failure; a possi-

ble  treatment is hematopoietic stem cell transplantation. Changes in the nutritional status

of  Fanconi anemia patients are not very well known. This study aimed to characterize body

composition of adult, children and adolescent patients with Fanconi anemia who  were

submitted to hematopoietic stem cell transplantation or not.

Methods: This cross-sectional study enrolled 63 patients (29 adults and 34 children and ado-

lescents). Body composition was assessed based on diverse methods, including triceps skin

fold, arm circumference, arm muscle area and bioelectrical impedance analysis, as there

is  no established consensus for this population. Body mass index was also considered as

reference according to age.

Results: Almost half (48.3%) of the transplanted adult patients were underweight consider-

ing  body mass index whereas eutrophic status was observed in 66.7% of the children and

adolescents submitted to hematopoietic stem cell transplantation and in 80% of those who

were  not. At least 50% of all groups displayed muscle mass depletion. Half of the transplanted

children and adolescents presented short/very short height for age.

Conclusion: All patients presented low muscle stores, underweight was common in adults,

and  short stature was common in children and adolescents. More studies are needed to

detect whether muscle mass loss measured at the early stages of treatment, results in

higher risk of mortality, considering the importance of muscle mass as an essential body

component to prevent mortality related to infectious and non-infectious diseases and the

malnutrition inherent to Fanconi anemia.
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Introduction

Fanconi anemia (FA) is a rare recessive genetic disease, usu-
ally inherited in an autosomal recessive manner, linked to
bone marrow failure and an increased risk of developing a
tumor.1 FA patients are more  prone to presenting morpholog-
ical and endocrine abnormalities, such as bone deformities,
cardiac and kidney malformation, hyperpigmentation, glu-
cose intolerance, changes in glycemic control, dyslipidemia,
hypothyroidism and growth hormone deficiency.2

The only hematology treatment that offers a potential cure
for this disorder is hematopoietic stem cell transplantation
(HSCT), which aims to restore the impaired bone marrow.1–3

Some conditions may affect the success rate of HSCT, such
as the stage of the disease, the type of transplant, the origin
of donor stem cells and histocompatibility, the conditioning
regimen, age, previous treatment, and nutritional status of
the patient.4 Moreover, immunosuppression and the toxicity
of the conditioning regimen have negative effects, in partic-
ular in respect to infections, bleeding, constipation, diarrhea,
mucositis, nausea, and emesis.3

In addition to the characteristic outcomes of the disease,
such as short stature, transplanted patients with FA can be
underweight, present increased growth problems and dysli-
pidemia, whereas changes in glycemic and hormone control
may result in an overweight condition or even obesity.5

Malnutrition has substantial prognostic and socioeco-
nomic implications for patients and caregivers. Consequences
of malnutrition include increased complications after surger-
ies and prolonged hospitalization resulting in higher exposure
to infectious agents, a reduced response to treatment, a poorer
quality of life and ultimately a worse prognosis. Individu-
ally, methods of nutritional assessment are limited and a
gold standard has not been established to date. Consequently,
at least two instruments have been used to establish the
nutritional diagnosis adequately.6 In the case of diseases
that have complex metabolic demand and require a drug
regimen that substantially affect cell structure and impose
catabolism such as chemotherapy, the attention to nutri-
tional status should be stressed, however, the criteria to
choose the most adequate methods have not been clearly
defined.7

As FA patients are more  prone to malnutrition not only due
to treatment but also because of the metabolic burden related
to the disease, and as they might have higher risk of mortality,
this study investigated whether changes in body composition
are evident after transplantation and whether there are dif-
ferences between patients submitted to transplant and those
who  are not. There are few studies that analyze the nutritional
status of these patients, which makes it difficult to discrimi-
nate this group from patients with hematological diseases and
as a consequence, during the clinical practice, nutrition sup-
port may not be specified to achieve their needs resulting in
chronic malnutrition. Studies to better characterize the nutri-
tional status of FA patients after HSCT are needed to optimize
supportive care in this unique population.

The present study aimed to characterize the body compo-
sition of children, adolescents and adult patients with FA 1
year or longer after HSCT as compared to patients undergoing

clinical treatment in order to support future studies related to
nutritional assessment.

Methods

This cross-sectional study was conducted with male and
female FA patients who were 2 years of age or older and sub-
mitted to HSCT or not at the Bone Marrow Transplant Service
(BMTS) of the Hospital de Clínicas da Universidade Federal do
Paraná. Exclusion criteria were patients that had been submit-
ted to HSCT within 6 months of the start of this study, presence
of physical changes that could impair anthropometric assess-
ments, and cognitive difficulties to read, understand and fill
out questionnaires. To characterize the population, a struc-
tured questionnaire was used consisting of identification data
(date of birth and gender) and clinical data (submission to and
type of HSCT, time after HSCT, and comorbidities).

This study was approved by the Human Research Ethics
Committee of the Hospital de Clínicas da Universidade Federal
do Paraná (#347232140.0.0000.0096), and a written consent was
obtained from all participants or their legal guardians.

Anthropometric  assessment

Weight, height, arm circumference (AC) and triceps skin fold
(TSF) were measured, and body mass index (BMI) and arm
muscle area (AMA) were then calculated. The 15th percentile
was  used as a cut-off point for inadequacy.8 For adult patients
(≥19 years old) BMI were classified according to the World
Health Organization.9 To classify children and adolescents,
the WHO  Antro

®
program was used for children younger than

5 years old, and the WHO  Antro Plus
®

program was used for
those aged between 5 and less than 19 years old. Z-score val-
ues were used to classify weight for age (W/age), height for age
(H/age), and BMI  for age (BMI/age) ratios.10

Body  composition  and  phase  angle  assessment

Bioelectrical impedance analysis (BIA) was performed using a

tetrapolar BIA device Quantum 101 (RJL System
®

, Inc. USA)
with a current of 800 �A and frequency of 50 KHz. It was
applied according to the instructions provided by the guide
for bioelectrical impedance analysis.11 Phase angle was calcu-
lated from the arc tangent resistance/reactance (Xc/R) value,
which was expressed in degrees after being multiplied by
180/�.12 Phase angle standardization was based on the follow-
ing equation: observed phase angle (◦) − mean phase angle for
gender and BMI  (◦)/phase angle standard deviation for gender
and BMI.13

As there is no reference for phase angle stratified by BMI
under 18.5 kg/m2, 18 individuals were not considered in this
analysis. For adults, phase angle values below 5◦ were consid-
ered risk predictors for malnutrition and morbidity.14

Lean body mass (LBM) values were obtained using the
Kushner equation for children between 4 and 10 years old, the
Houtkooper equation for children and adolescents aged from
11 to 18 years old, and the Lohman equation for adults aged
between 19 and 29 years. Patients who did not meet the age
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