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ABSTRACT

The Brazilian Nutritional Consensus in Hematopoietic Stem Cell Transplantation: Elderly was
elaborated by nutritionists, nutrologists and hematologists physicians from 15 Brazilians reference
centers in hematopoietic stem cell transplantation, in order to emphasize the importancy of
nutritional status and the body composition during the treatment, as well as the main characteristics
related to patient’s nutritional assessment. Establishing the consensus, we intended to improve
and standardize the nutritional therapy during the hematopoietic stem cell transplantation. The
Consensus was approved by the Brazilian Society of Bone Marrow Transplantation.

Keywords: Hematopoietic stem cell transplantation; Aged; Nutritional status; Nutrition assessment

RESUMO

0 Consenso Brasileiro de Nutrigdo em Transplante de Células-Tronco Hematopoiéticas: Idoso foi
elaborado com a participagao de nutricionistas, médicos nutrélogos e médicos hematologistas
de 15 centros brasileiros referéncia em transplante de células-tronco hematopoiéticas, com o
objetivo de salientar a importancia do estado nutricional e da composigéo corporal durante o
tratamento, bem como as principais caracteristicas relacionadas a avaliagdo nutricional do
paciente. As intengdes, ao se estabelecer o consenso, foram aprimorar e padronizar a terapia
nutricional durante o transplante de células-tronco hematopoiéticas. O consenso foi aprovado pela
Sociedade Brasileira de Transplante de Médula Ossea.

Descritores: Transplante de células-tronco hematopoéticas; Idosos; Estado nutricional; Avaliagéo
nutricional

INTRODUCTION

Population aging is a worldwide phenomenon, which has for long brought concerns
regarding its socioeconomic consequences, many of which are related to changes
in the epidemiological profile of the population, and is considered the main social
transformation of the 215 century.*» According to data from the United Nations
(UN)), life expectancy at birth is currently above 80 years in 33 countries, whereas
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5 years ago only 19 countries had reached this mark.®
The association of lower fertility and mortality rates and
increased longevity has resulted in population aging.
The drop in fertility rates made younger age groups less
representative in the total population. Lower mortality
rates and increased life expectancy also contributed to
this process.-?

In 1950, there were 205 million people aged 60
years and over in the world, according to the United
Nations (UN). In 2000, they were approximately 400
million and, in 2015, more than 900 million elderly
individuals. According to estimates, by 2030, this
number will increase by 56%, rising to 1.4 billion, and in
2050, it will reach more than 2 billion people. It is worth
noting the proportion of the elderly population that has
most increased is the so-called “old-old or long-living
elderly”, i.e., people aged 80 years or older. The same
estimates indicate that, in 2050, they will be 434 million,
or more than three times the number in 2015, which was
125 million in total.(-

Brazil is also at full speed in this demographic
transition. While in the 1960’s, there were about 3
million people aged 60 years and over in the country, in
2000 they already totaled more than 14 million people.
In the 1991 demographic census, the elderly accounted
for 7.3% of Brazilian population; in 2000, 8.6%; in 2006,
10.2% and, in 2015, 14.3%.¢ Estimates of the Brazilian
Institute of Geography and Statistics (IBGE) indicate
that, in 2020, the elderly account for 15% of Brazilian
population, rising to 18% in 2050, or approximately 38
million people. Furthermore, in 2060, we will have 19
million seniors aged 80 years and older. Brazil will be
the sixth country with the highest number of elderly
individuals.® The World Bank estimates that, in the
next 40 years, the Brazilian elderly population will grow
at a rate of 3.2% per year, while the total population
will grow at a rate of 0.3%.%

This new demographic scenario brings significant
challenges for the health sector. As the population ages,
the prevalence of chronic degenerative diseases increases
along with their consequences. These include malignant
neoplasms, both solid tumors and hematological
malignancies.

Data from the Instituto Nacional do Cancer José
Alencar Gomes da Silva (INCA) show that, with the
increase in population aging in recent decades, there
was also an exponential increase in the incidence of
cancer in the Brazilian elderly population,® and this is
a major challenge faced by oncologists, hematologist-
oncologists and geriatricians.® Approximately 70% of
cancer cases are diagnosed in individuals aged 60 years
and over, and cancer is the cause of 70% of deaths in
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this age range.®” The INCA estimates indicated that
approximately 600 thousand new cases of cancer would
occur in Brazil, in the period 2016-2017. Excluding
non-melanoma skin cancer, which accounts for
approximately 180 thousand new cases, there should
be approximately 420 thousand new cancer cases.®

With regards to hematological malignancies, it was
estimated that approximately 5,210 new cases of non-
Hodgkin’s lymphoma (NHL) in men and 5,030 in women
would occur in Brazil in 2016, corresponding to an
estimated risk of 5.27 new cases per 100 thousand men,
and 4.88 per 100 thousand women. As for Hodgkin’s
lymphoma (LH), it was estimated that 1,460 new cases
would occur in men and 1,010 in women, corresponding
to an estimated risk of 1.46 new case per 100 thousand
men and 0.93 per 100 thousand women.©

Considering leukemias, 5,540 new cases were
expected in men and 4,530 in women. These values
corresponded to an estimated risk of 5.63 new cases per
100 thousand men and 4.38 per 100 thousand women.©®

There are no detailed estimates for multiple myeloma
in the latest INCA publication about cancer incidence
in Brazil.

Figure 1 provides a brief outline of the nutritional
approaches recommended.

HEMATOPOIETIC STEM CELL TRANSPLANTATION
IN THE ELDERLY

Hematopoietic stem cell transplantation (HSCT) is
a potentially curative treatment which can prolong
survival for many patients diagnosed with hematological
malignancies. However, due to its high related morbidity,
for a long time, this treatment strategy was restricted
to young patients, since aging is related to higher rates
of comorbidities and functional impairment, and a
consequent increase in the risk of toxicity and adverse
events.(%1)

However, today we known that the aging process is
not the same for all individuals. It is a heterogeneous
process, influenced by genetic and environmental
factors, which makes chronological age alone not the
best variable to be considered in decision-making
regarding therapies.(1%%

The number of patients eligible for HSCT has
increased considerably, probably due to increased life
expectancy associated with earlier diagnosis and greater
access to health services. With the emergence of the
less toxic, so-called non-myeloablative conditioning
regimens, and the recognition of the importance of
supportive therapies, elderly patients are increasingly
becoming candidates for HSCT. According to data
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from the Center for International Blood and Marrow
Transplant Research (CIBMTR), in recent years there
has been a significant increase in the number of elderly
patients subjected to autologous and allogeneic HSCT.
Whereas between 1994 and 1995 less than 1% of patients
undergoing autologous HSCT were aged 70 years and
over, between 2004 and 2005, they already accounted
for 5% of total.'®) In this same period, the percentage
of autologous HSCT in patients aged between 60 and
69 years increased from 6% to 25% of total. As for

allogeneic HSCT, the number of patients aged 60 years
and over undergoing the procedure increased 13-fold,
between 1994 and 2005.101D

Hematological malignancies are more common
in older people, and many have a higher incidence
in the elderly (particularly aged between 60 and
70 years), such as acute myeloid leukemia (AML),
myelodysplastic syndromes (MDS), multiple myeloma
and NHL. For various reasons, the elderly have a
worse prognosis than younger patients, either due
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Figure 1. Practical organization chart of nutritional approaches to be applied
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to a higher incidence of comorbidities or biological
aspects of the disease at this stage of life, which lead
to a poorer progression.!' In the elderly, e.g., there is a
higher incidence of expression of genes such as MDR-1,
as well as microsatellite instability, in malignant cells,
providing them, respectively, with greater resistance to
chemotherapeutic agents,'> and poorer prognosis in
acute leukemias.1®!? The overall one-year survival of
elderly patients with high-risk AML/MDS is less than
30%, and the prognosis of aggressive NHL recurring
after autologous HSCT is very unfavorable.(19

Hematopoietic stem cell transplantation may lead
to cure or prolonged remission in many malignant or
non-malignant diseases. Until two decades ago, its
application was restricted by a maximum age limit, which
was, usually, 65 years for autologous and 55 years for
allogeneic transplantation. Fortunately, advances in HSCT
have enabled lower toxicity in conditioning regimens,
shorter duration of neutropenia, lower treatment-related
mortality rates, and greater focus on immunomodulation
and targeted therapies for maintenance of remission in
hematological malignancies.¥

In the last decade, there is increasingly more
data on the safety and efficacy of this procedure in
the elderly.?” Patient age is no longer considered
an impediment for HSCT, and greater focus is now
placed on more relevant assessments of comorbidity
and functionality indices that reflect the physiological
rather than chronological age.** Sorror et al.,*®
showed better expectancies in their prospective
study with 372 patients aged 60 and 75 with high-
risk hematological malignancies, undergoing non-
myeloablative, allogeneic HSCT, and demonstrated a
one-year treatment-related mortality rate of 20% (95%
confidence interval - 95%CI: 22%-32%), 65% of graft
versus host disease (GVHD) and 33% recurrence.®?

Center for International Blood and Marrow Transplant
Research reports show that the number of autologous
transplsxantations in elderly patients continues to grow.
Approximately 50% of autologous transplants for
multiple myeloma and lymphoma performed in 2015
were in patients aged over 60 years, and 12% of total
autologous transplants were in patients aged over
70 years. The number of allogeneic transplants also
continues to grow, given that 30% of all allogeneic
transplants performed in 2015 were in patients over 60
years, and patients over 70 years accounted for 4.4%
of total. This increase is due to improved supportive
measures, such as better monitoring and treatment of
infections; in the case of allogeneic transplants, this is
also due to the introduction of reduced intensity, or
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non-myeloablative conditioning regimens, and the new
immunosuppressive regimens.

Hematopoietic stem cell transplantation with
reduced intensity and/or non-myeloablative conditioning
decreases the acute toxicity of transplantation, allowing
for longer disease-free survival in elderly patients, even
those over the age of 70 years. A study by Brunner et al.,*")
with 54 patients aged over 70 years undergoing HSCT
for hematological malignancies showed that non-HSCT-
related mortality was approximately 3.7% by day +100,
and approximately 5.6% by 2 years after the transplant,
resulting in a 2-year disease-free survival of 39%.

Another important aspect of allogeneic HSCT in
elderly patients is linked with the donor. Most donors
are relatives of the same age, with a comorbidity profile
similar to that of elderly patients candidate for allogeneic
HSCT, which limits the possibility of donation.®) Some
strategies can be used to obtain a suitable product, and
several transplant teams have proposed and enabled
unrelated allogeneic HSCT or alternative sources, such
as haploidentical HSCT. Unfortunately there are few
randomized or prospective studies with elderly patients
undergoing HSCT.

Finally, an important aspect is the increasing use of
comorbidity indices for the pre-transplant evaluation,
which allows to predict the overall survival of patients
and transplant-related mortality. These indices, along
the functional assessment, such as the Karnofsky
Performance Status (KPS), are important instruments
in the initial evaluation and may even contraindicate
HSCT.® However, most studies showed that these two
indices are insufficient, and tools to provide a more
accurate prognosis are needed. One of them is the
Comprehensive Geriatric Assessment (CGA), which
proved to be an independent prognostic factor for
overall survival of elderly patients.?¥

The number of elderly candidates for HSCT tends
to continue to grow, considering that the population
is aging and the number of elderly patients diagnosed
with hematological malignancies is increasing. Thus, it
is important to define which elderly patients can actually
tolerate the procedure and which would benefit from
a less intensive treatment, and furthermore, what are
the main variables that could predict better or poorer
outcomes and support this decision.

IMPORTANCE OF NUTRITIONAL STATUS IN
HEMATOPOIETIC STEM CELL TRANSPLANTATION
IN THE ELDERLY

Although aging is not necessarily linked to diseases
and disabilities, several senescence-related conditions
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in the physical, cognitive and social spheres, contribute
to the elderly’s greater susceptibility to adverse health
events, increasing the risk of malnutrition. Dementia,
depression, chronic renal diseases, cardiac and pulmonary
diseases, oral and dental disorders, and dependence on
others for basic activities of daily living, such as eating,
deteriorate the clinical condition of the elderly. Thus,
patients aged over 70 years often become malnourished
and, at this age range, the intake of proteins and other
nutrients is usually inadequate.®2"

Regarding adipose tissue, it progressively increases
during adulthood, similarly in both genders, until
the seventh decade of life;®® from then on, there is
a predominant increase in visceral fat, combined
with a decrease in subcutaneous fat, which may occur
independently of changes in body weight, total adiposity
or waist circumference.® Muscle mass represents 40% of
body weight in adults and 30% in the elderly. The decrease
in muscle mass is correlated with less strength and, after 60
years of age, it can decrease up to 3% per year."

Aswe age, weight usually increases, due to increased
body fat and loss of muscle mass.*? International data
show that 5% to 13% of individuals =60 years of age
have low muscle mass, and this prevalence increases to
up to 50% in those aged =80 years.®» The few studies
available in the Brazilian population do not provide
consistent data in terms of findings and methods.®*3

The elderly are at higher risk for chemotherapy-
induced toxicity, compared to young adults - a fact
attributed to the decrease in muscle mass.%**? In
addition, they are less likely to receive chemotherapy,
due to concerns about their ability to withstand the
treatment.®® Therefore, in order to decide on the best
treatment for each patient and avoid serious adverse
effects, it is important to identify the elderly who are at
nutritional risk and risk of poorer functional status.®®

Although most patients are not malnourished when
they start the HSCT, patients with low weight, obese
and those presenting with worsening of nutritional
status during the procedure have a high risk of early
death after HSCT, since these are negative prognostic
factors.®”

Both protein-calorie malnutrition and obesity increase
the morbidity and mortality risk, length of hospital stay,
duration of immunosuppressant use, and the chance of
developing GVHD. 4D

Obesity, with a prevalence in HSCT varying between
10% and 34%, is associated with a higher incidence
of GVHD, infections and mortality.*> A recent study
performed in patients undergoing allogeneic HSCT
showed an inverse association between areas of visceral and
peripheral fat and the disease-free period.*

In HSCT, the decrease in muscle strength and
mass is associated, among other factors, with the use
of corticosteroids and immunosuppressant agents,
leading to poorer prognosis.*+*) In allogeneic HSCT,
this decrease is associated with a higher prevalence of
chronic GVHD and low physical performance.®4)

In the elderly, there is an increased prevalence of
sarcopenia,*® defined by loss of muscle mass associated
with decreased muscle strength, and this is not only
associated with a worse prognosis for different clinical
entities,*”>Y but is also a negative prognostic factor for
hematological malignancies.®?

Although there is a tendency to associate sarcopenia
and malnutrition, the first also occurs in obese patients
and is called sarcopenic obesity.5* It is difficult to
diagnose, because it depends on a method to assess body
composition, in addition to having a complex etiology,
involving life style, as well as endocrine, vascular
and immunological factors.5*¥ In cancer patients,
sarcopenic obesity reduces survival.5>

Several factors influence patients’ clinical outcomes,
such as the type and stage of the disease, conditioning
regimen, type of HSCT (autologous, allogeneic or
haploidentical), source of stem cells (peripheral blood,
bone marrow or umbilical cord), age and nutritional
status.®®

The nutritional assessment of elderly patients before
and during HSCT could identify those requiring early
nutritional intervention, prevent complications and,
consequently, reduce the length of stay and the need for
intensive care, increase survival, and improve the quality
of life and clinical care provided to the patient, thus
influencing the clinical and nutritional outcomes of the
disease.®

GERIATRIC ASSESSMENT IN HEMATOPOIETIC STEM
CELL TRANSPLANTATION

Pre-hematopoietic stem cell transplantation
assessment of elderly patients

In the standard pre-HSCT assessment, some traditional
tools are routinely used to establish the transplantation
prognosis, including assessments of disease status, type
of donor, cell source and, performance status, which can
be evaluated by both the Karnofsky Performance Status
(KPS) and the Eastern Cooperative Oncology Group
(ECOG) score. The assessment also includes comorbidity
indices and prognostic indices relative to survival.®?
The development of a specific comorbidity index for
hematopoietic cell transplantation by Sorror et al., the
Hematopoietic Cell Transplantation-Specific Comorbidity
Index (HCT-CI), led to important progress in how the
post-transplant prognosis is predicted. It is a comorbidity
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scoring system that predicts transplantation-related
toxicity and overall survival.®)

Nevertheless, although quite comprehensive, the
standard assessment alone proved insufficient to evaluate
all relevant dimensions of health conditions affecting
elderly patients. Aging is a very heterogeneous process,
and the chronological age assessment alone does not
predict the real conditions of elderly patients in terms
of functional and cognitive capacities; nutritional
status; comorbidity profile and polypharmacy use;
emotional state; social support, and presence of geriatric
syndromes. Thus, adequate attention should be paid to
the physiological and psychosocial changes resulting from
the aging process, to allow for detection of previously
unknown or underdiagnosed problems that may interfere
with the safety and efficacy of cancer treatment.®-%

A more comprehensive and multidimensional health
assessment of the elderly can be obtained using the
CGA, which can contribute to the careful selection of
elderly candidates for HSCT.(*V

The CGA is an instrument supported by the medical
literature to aid in determining deficiencies, disabilities
or handicaps, establishing the needs and goals of patient
care and planning for long-term follow-up.®” It is a
multidimensional assessment of the elderly, which
considers multiple dimensions using instruments that
assess functionality; balance, gait and mobility conditions;
cognitive function; sensory changes; emotional changes
and conditions; socioeconomic conditions, availability and
suitability of family and social support; environmental
conditions; nutritional status and risk; presence of
comorbidities, geriatric syndromes and polypharmacy;
and drug-drug interaction profile.-%121359

The functional status of the elderly can be evaluated
using specific functional scales that have been validated
for the geriatric population, such as the Katz Scale for
Basic Activities of Daily Living, and the Lawton Scale
for Instrumental Activities of Daily Living. Balance
and mobility can be evaluated by instruments such
as the Timed Up and Go (TUG) test, and cognitive
capacity by instruments such as the Mini Mental State
Examination (MMSE), as well as the clock-drawing and
verbal fluency tests, considered as cognitive screening
tests in this setting. To evaluate mood changes, it is
possible to use the Geriatric Depression Scale (GDS)
adapted by Yesavage. Medical conditions are evaluated
based on a list of comorbidities, as well as comorbidity
indices, such as the Charlson Comorbidity Index and/or
the Cumulative Illness Rating Scale for Geriatric
(CIRS-G); drug list and assessment of polypharmacy
use and drug-drug interactions; and presence of
sensory deficiencies and geriatric syndromes, such
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as falls, e.g. The nutritional assessment can be
through anthropometric measurements, measurement
of palmar grip strength using a suitable hydraulic
dynamometer, and implementation of the Mini-
Nutritional Assessment® (MNA®). Social functioning can
be assessed by questionnaires addressing socioeconomic
and environmental conditions, as well as the availability
and suitability of family support and additional support
networks.®*9 Also, one can apply chemotherapy-
induced toxicity scores, such as the Chemotherapy
Risk Assessment Scale for High-Age Patients Score
(CRASH) and Hurria’s toxicity score. (6566

Through this comprehensive evaluation, it is possible
to identify potential vulnerabilities and/or fragilities that
may expose elderly patients to a higher risk of toxicities
and complications, compromising their treatment. By
identifying these factors, a personalized therapeutic plan
can be established, creating not only the possibility
of offering appropriate cancer treatment, but also
specific measures to solve any problems encountered,
aiming to maintain independence and quality of life.
The assessment assists in the identification of more
frail elderly patients, at high risk for unfavorable
outcomes, for whom it is necessary to judge the real
benefits of HSCT much more judiciously, and consider
the possibility of referring them for supportive therapies
and palliative care.

Elderly patients are considered frail when they meet
the requirements for a diagnosis of frailty syndrome
according to Fried’s frailty criteria, i.e., presence of
three or more of the following: reduced speed, reduced
strength, reduced physical activity, exhaustion and
weight loss =5% in the last year; or two of the following:
age over 85 years, more than two disabilities, multiple
comorbidities, or presence of geriatric syndrome. These
elderly patients, who are frequently not identified
as such in a usual clinical evaluation, are at high risk
for negative outcomes, such as higher chemotherapy-
induced toxicity, irreversible functional decline and
death.!) At least two important studies have shown
that, despite being considered as having excellent
functional status in the usual pre-HSCT assessment,
important functional deficits and geriatric syndromes
were identified in elderly patients previously eligible
for HSCT, after they were subjected to the CGA.
Approximately one quarter of these met the criteria for
diagnosis of frailty syndrome.17)

The elderly patients considered healthy are those
with no geriatric syndromes, totally independent, and
whose comorbidities are controlled with no clinical
repercussions. Patients who do not meet the criteria for
frailty syndrome, but rather for a pre-frail state, with
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no other diagnosed geriatric syndromes and having a
maximum of two uncontrolled comorbidities and some
dependence for Instrumental Activities of Daily Living,
but total independence for Basic Activities of Daily
Living, are considered vulnerable.®*% Although the CGA
can be useful in the preparation of rehabilitation measures
so that vulnerable elderly patients can benefit from the
best cancer treatment with the least toxicity risk, in case of
hematological malignancies, not always will it be possible
to use the CGA data to promote targeted interventions
for reversible conditions before HSCT, because time is
valuable in the treatment of hematological malignancies,
and delays in HSCT after its indication can lead to worse
outcomes and prognoses.!!

The implementation of a geriatric assessment can,
without a doubt, be useful for proper selection of elderly
candidates for HSCT, since it can identify frail elderly
patients at higher risk for poor outcomes; however,
further studies are needed in order to define the main
variables associated with a better or worse prognosis,
which could contribute for better selection of candidates
for the procedure, particularly when it comes to those
considered vulnerable.

MONITORING DURING AND AFTER HEMATOPOIETIC
STEM CELL TRANSPLANTATION

Despite studies pointing to the CGA as the main
ancillary instrument for selecting elderly candidates for
HSCT, one of its main roles continues to be establishing
a care plan focusing on preventing functional loss
and improving quality of life, since it allows for early
detection of deficiencies and handicaps. Thus, the CGA
can be applied whenever appropriate, aiming to readjust
the initial plan when necessary.

The elderly are particularly susceptible to poor
outcomes associated with hospitalization, especially
when there is prolonged bed rest, which can cause
accelerated loss of bone and muscle mass, which
worsens their functional capacity, often irreversibly.©%)
Maintaining nutritional status, in this situation, is
especially important, given that its deterioration can
bring serious consequences. This happens because, over
the course of the HSCT, there is usually an unfavorable
scenario, with simultaneous presence of decreased
food intake and absorptive changes associated with the
toxicity of cytoreductive therapy (which causes nausea,
vomiting, loss of appetite and dysgeusia) and increased
metabolic requirements.™

Still focusing on prevention of functional loss
and other complications, it is of utmost importance
to properly manage toxicities and symptoms related

to the HSCT process, which may be present since
the conditioning stage until a few weeks after the
procedure. The main symptoms include fatigue, nausea
and vomiting, diarrhea, pain, mucositis and dyspnea. It
is worth noting that uncontrolled symptoms decrease
compliance to rehabilitation measures.

Another important point is the strict control of
comorbidities, because, even if previously controlled,
they may decompensate during the transplantation,
particularly cardiovascular diseases, which may manifest
as heart failure and arrhythmias.?

Nutritional assessment and intervention

before, during and after hematopoietic

stem cell transplantation

Elderly patients with prior nutritional risk undergoing
HSCT routinely require individualized and optimized
nutritional therapy (NT), which must be immediately
started since the pre-HSCT stage, especially in the
presence of malnutrition.

Nutritional support during HSCT aims to maintain
or improve nutritional status, and provide substrate for
recovery of the hematopoietic and immune systems, as
well as minimizing consequences of the conditioning
regimen and helping maintain immunocompetence.””)

The guidelines do not differentiate between NT
in adults and the elderly. Generally, the first form of
nutritional support should be patient counseling to help
manage the adverse effects of the treatment, and adjust
patients’ diets with better tolerated foods.™

Nutritional therapy in HSCT aims to™ maintain and/or
recover the nutritional status post-HSCT; avoid or minimize
nutritional deficiencies resulting from chemotherapy
and/or radiotherapy; keep the gastrointestinal tract active;
prevent protein-calorie malnutrition; and promote better
oral intake, providing adequate substrate for recovery of
the hematopoietic and immune systems.

Usually, malnutrition is caused by conditioning
regimens with high-dose chemotherapy and/or radiation
therapy, leading to effects such as nausea, vomiting,
diarrhea and mucositis. These serious gastrointestinal
toxicities usually disturb oral feeding, increasing the
risk of malnutrition and life-threatening infection.

These complications affect oral feeding and
drinking and, together with development of the systemic
inflammatory response syndrome, may lead to anorexia
and cachexia. Thus, the nutritional assessment in elderly
patients undergoing HSCT is very important and can
help in the decision-making process for nutritional
support.(7®
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To investigate the nutritional profile of these
elderly patients before and after HSCT and explore the
optimum methods to assess their nutritional status, we
have four major nutritional screening tools, including
the Nutrition Risk Screening 2002 (NRS 2002), MNA®,
Subjective Global Assessment (SGA) and Malnutrition
Universal Screening Tools (MUST) - which, in combination
with anthropometry, allow for an extensive examination
and evaluation of the risks and nutritional status of
elderly patients undergoing HSCT.77™ In the elderly,
the most commonly used is the MNA®.

Nutritional assessment, which starts in the pre-
HSCT period, is the first step for detection and
treatment of malnutrition. Patients undergoing HSCT
are considered to be at increased risk for malnutrition
before and after HSCT, and an abnormal nutritional
status before HSCT is a negative prognostic factor for
these patients, interfering with the grafting time.

Due to limitations of the current nutritional assessment
methods, it is very important to adopt practical, low
cost methods, with minimal manipulation of patients
undergoing HSCT.

Hematopoietic stem cell transplantation in the
elderly is relatively recent, and currently there are no
specific instruments for nutritional assessment. Most
centers use the nutritional section of the CGA and
the standard evaluations for adults. No nutritional,
anthropometric or biochemical assessment method is
free from faults and/or contraindications. Each center
should research and identify the most adequate method
for their reality, avoiding excessive manipulation
of these patients. We suggest the use of a method to
measure body mass, skin folds or bioimpedance, with
longer intervals — biweekly —, since fewer evaluations
do not affect patient evolution.

ASSESSMENT OF BODY COMPOSITION IN
ELDERLY PATIENTS UNDERGOING HEMATOPOIETIC
STEM CELL TRANSPLANTATION

In HSCT, body composition has been studied,
and important correlations have been found with
complications and survival. However, there are still
few studies about the population of elderly patients
undergoing HSCT.¢"8

Allogeneic HSCT causes most body composition
changes in adults, but, in the elderly, even autologous
transplantation can be associated with loss of muscle
mass, especially when the patient had previous muscle
depletion at the beginning of the procedure, which
shows that the elderly population undergoing HSCT has
peculiarities regarding body composition.®
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The analysis of computed tomography (CT) images
taken in specific views — of the third lumbar vertebra and
the fourth thoracic vertebra —, shows good correlation
with fat mass and lean muscle mass throughout the
body.®*¥ This method also allows for assessment of
the muscle radiodensity, which is defined as the mean
radiation attenuation in Hounsfield units. Low muscle
radiodensity in some studies seems to be a better
prognostic indicator than sarcopenia in solid tumors
and hematological malignancies.®*) Since most HSCT
patients have it assessed in the pre-HSCT evaluation,
this method can be used, even though it depends on
the availability of a specific software program, which
limits its use in all services.®*V In elderly patients, CT
allows for an estimation of the presence of sarcopenia,
in addition to the body composition itself.®>9-2)

Another method that enables assessment of
sarcopenia, which is more practical and low cost when
compared to CT, is ultrasound (US).®® Some studies
use the quadriceps femoris thickness and echogenicity,
which reflects the amount of muscle fibers, to assess
sarcopenia in elderly patients.C%*®) In addition, US
enables evaluation of visceral fat, which is a prognostic
factor in HSCT.O™”

Unfortunately, this is not yet a regular practice
in Brazilian HSCT services; nonetheless, in elderly
patients, it can enhance NT at all stages of HSCT,
improving patient prognosis. Among the methods
for assessment of body composition, the service must
choose the one that is more practical and has the best
cost-benefit ratio for patients. The most important is to
turn this evaluation into a regular tool of the nutritional
and geriatric assessment.

ORAL, PARENTERAL AND ENTERAL NUTRITION

Oral nutrition
The feeding route must be chosen in accordance with
clinical symptoms, digestive disorders and the adequacy
of oral intake, and more than one route may be used
simultaneously to meet the nutritional needs of the
patient. (100101

The neutropenia associated with the conditioning
therapy leads to the indication of low-microbial diets,
which restrict foods associated with the risk of infection,
such as eggs and raw or incompletely cooked meats,
non-pasteurized dairy products (milk, cheese, butter,
yogurt), raw fruit and its byproducts, fresh and boiled
vegetables, raw oily fruit, and unboiled tap water.1%

Despite the lack of knowledge about the effects of
a low-microbial diet, it is also recommended to provide
dietary counseling regarding foods which are safe to eat
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during this period, as well as the correct cooking and
washing techniques to prevent infections.)

Patients who are malnourished or at risk of
malnutrition, and those with poor food acceptance
(=75% acceptance of nutritional requirements for more
than 3 days) are candidates to initiate adjustment of
their calorie target with supplements, preferably of the
high-calorie and high-protein types. These measures
may provide malnourished elderly patients with better
maintenance or recovery of their body weight, and
decreased mortality, with subsequent decrease of
hospital care costs."*7?

Currently, there is a great variety of supplements
that are palatable, easy to handle and to consume, and
suitable for all age ranges.(!®» There is a concern regarding
compliance to the quantity and type of supplements
prescribed to reach nutritional goals and maximize the
clinical efficacy and cost-effectiveness, as well as avoid
waste."110210) - Adherence to supplements should be
monitored, as well as patient tolerance, to allow for new
adjustments when needed.’® In case of intolerance,
higher-density and energy-content supplements can be
used to reduce the volume ingested.(%

A strategy to improve compliance to nutritional
supplements is demonstrated in the program called
MedPass Nutrition, in which nurses offer around 50 to
60mL of liquid supplements throughout the patient’s
daily drug routine. In this case, the supplement is
presented to the patient as part of their oral drugs
rather than a snack or part of a meal, ensuring that the
patient receives nutritional support along with their
medication. The patient adherence analysis in this
program was positive: patients accepted 95.8% of total
supplement volume prescribed in the first 4 weeks, and
86.6% of volume in the last 4 weeks of the study. This
resulted in major improvement of their weight gain and
body mass index (BMI).(103:105

Enteral nutrition

During HSCT, nutritional support must be routinely offered
to prevent malnutrition secondary to gastrointestinal
toxicity induced by the conditioning regimen, or to
perform the necessary adjustments to the increased
demand of a catabolic state.1¢10)

When oral NT is inadequate, be it due to the
impossibility of using the digestive tract or an intake
lower than 60% of nutritional needs for up to 5
consecutive days, with no expected improvement, in
patients who maintain total or partial functionality of
the gastrointestinal tract, enteral nutritional therapy
(ENT) must be the treatment of choice.7+1%

Regarding the positioning of the tube, a nasogastric
(NGT) or nasoenteral (NET) tube can be used, which
must be chosen according to the signs and symptoms
presented by the patient.'™ Studies indicate that
the insertion of a NGT, in the same week of the
hematopoietic cell infusion, improves tolerance of
enteral nutrition during the treatment.(%1%19 However,
the great challenge is to secure safe enteral access after
the transplantation, due to coagulation disorders, risk of
aspiration pneumonia, diarrhea, ileus, abdominal pain,
vomiting and gastroparesis.!') The multidisciplinary
team must monitor, on a daily basis, all clinical
and laboratory data, signs, symptoms, physical and
functional exams, as well as their accurate charting.’"

To determine the best formula to be used, the individual
characteristics of each clinical case must be considered.
The use of low-osmolarity, polymeric enteral formulas,
with continuous infusion and progressive increase of
the volumes offered, is generally well tolerated.?)

Enteral nutritional therapy is always preferable
due to it being the most physiological, preserving the
integrity of the intestinal mucosa, and ensuring the
lowest bacterial translocation rates, in addition to
favoring good glycemic control and lower incidence of
infection-related complications.(>111:112)

However, TPN is still the first choice of HSCT
teams due to the digestive toxicity caused by high-dose
chemotherapy used for immune ablation during the
pre-HSCT period, which hinders the insertion of the
NGT or NET.(10

Parenteral nutrition
Parenteral nutrition is an alternative way of feeding
patients who cannot have their nutritional needs met
by the enteral or oral route.!'? In patients undergoing
HSCT, digestive dysfunction starts as early as in the
pre-transplant phase, as a result of an aggressive,
myeloablative conditioning period, which can last 3
to 4 weeks during immunosuppressive therapy.(!!411
In this period, various digestive changes occur, such
as nausea, vomiting, mucositis, diarrhea, and nutrient
malabsorption; consequently, oral and enteral feeding
are impaired, and the nutritional status of the patient
deteriorates.® At the same time, during this period, the
energy requirements can increase to up to three times
the basal metabolic rate, making it even more difficult to
adjust the intake of nutrients to such a high demand.®®
The literature is contradictory about the real benefits
of TPN in the context of HSCT. Studies show that its
prophylactic use could be associated with major adverse
effects and, therefore, the risk-benefit ratio must be
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considered.®® Szeluga et al.,''” conducted a prospective
randomized study comparing the use of parenteral
nutrition with enteral nutrition in a patient undergoing
HSCT, and concluded that parenteral nutrition was
associated with greater use of diuretics, higher incidence of
hyperglycemia and more catheter-related complications.
Moreover, there was no difference in the hematopoietic
recovery rate, length of hospital stay or survival, and the
therapy costs increased two to three times.!!”

In another study comparing the use of parenteral
nutrition versus enteral nutrition, once again the former
was associated with major venous access-related
complications>"® and delayed platelet grafting after
HSCT.(")

Considering the controversies regarding the benefits of
TPN, a nutritional screening protocol should be applied
to identify the patients that would most benefit from
this type of intervention. Some of the criteria suggested
for the use of TPN would be severe malnutrition on
admission, a long period of insufficient nutrient intake
(approximately 7 to 10 days), and weight loss of more
than 10% during the treatment.(")

According to international recommendations,7>!2)
so far there is no age limit for the indication of TPN.
However, it is consensual that TPN is indicated for
patients who cannot have their nutritional requirements
met by the oral/enteral route. TPN should be used
in elderly patients in case of a fasting period of more
than 3 days or if insufficient energy intake is expected
for more than 7 to 10 days, and the enteral route is not
possible or tolerated.¥ Metabolic complications are
more frequent in elderly people (e.g., hyperglycemia,
heart and kidney dysfunction), which warrants the use
of high-lipid-content solutions.!'® So far, no additional
benefits have been seen with the addition of vitamins
and antioxidants,*® except for reduction of bloodstream
infection rates when glutamine is added to TPN.>!118)

In short, during HSCT, TPN should be reserved for
patients who cannot orally ingest at least 50% of their
energy requirements and who are intolerant to enteral
nutrition.!!» Oral and enteral nutrition should always
be preferred, and parenteral is indicated only in cases of
gastrointestinal failure or intolerance to enteral/oral diet.

MOST COMMON NUTRITIONAL COMPLICATIONS

The conditioning regimen for HSCT, including intensive
chemotherapy and total body irradiation, may cause
harmful effects on the digestive tract, such as mucositis,
nausea, vomiting and diarrhea, resulting in inadequate
oral intake and gastrointestinal malabsorption. (12212
Most patients start the treatment in an eutrophic
state, with rapid depletion of their nutritional status
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by the direct toxic effects of treatment, or due to
secondary complications, such as infections and GVHD.
Chemotherapy-related side effects, such as nausea,
vomiting, dysosmia, dysgeusia, xerostomia, sialorrehea,
mucositis, hyporexia, diarrhea, constipation, abdominal
discomfort and early satiety affect dietary intake.®%12%
Also, the incidence of chemotherapy-induced toxicity is
higher in malnourished patients, which can be due to an
overestimation of the drug dose, usually calculated based
on patient weight, rather than their body composition.©®®

The gastrointestinal tract is the organ most
affected by the conditioning regimen due to its rapid
division and regeneration.'* Conditioning induces an
intense inflammatory response, which can damage the
gastrointestinal tract with varying degrees of mucositis
and, due to the loss of function of epithelial cells,
increase the chance of bacterial translocation and
abdominal infections.(!?

Painful ulcers and sores in the mouth, lips, gums and
throat usually occur 5 to 7 days after conditioning, and
can be seen in up to 90% of cases.!'” Gastroesophageal
symptoms include gastric reflux, esophageal dysmotility
and gastric stasis secondary to excessive medication use,
infections and local inflammation. 29

Diarrhea occurs in more than half of patients due
to high-dose chemotherapy, bacterial infections such as
Clostridium difficile, use of antibiotics and GVHD.(?)
As a result of immunosuppression, some viral infections,
such as herpes simplex, cytomegalovirus and varicella-
zoster, as well as other viral enterites, such as rotavirus,
norovirus and adenovirus, and intestinal parasite diseases
(Giardia lamblia and cryptosporidiosis), may affect the
entire gastrointestinal tract, causing symptoms.‘* Another
common complication of HSCT is GVHD.

PALLIATIVE CARE IN HEMATOPOIETIC STEM CELL
TRANSPLANTATION

According to the World Health Organization (WHO),
palliative care (PC) is the approach to promote quality
of life for patients and family members who are facing
problems associated with life-threatening diseases,
preventing and relieving their suffering through early
identification, assessment and treatment of pain and
other physical, psychosocial and spiritual problems.(1128)

Incorporating PC to HSCT is still a challenge and a
novelty to HSCT centers all over the world."*” Usually,
the PC team is called upon only at the end of life of
patients and/or after a long period in the intensive
care unit.!'? However, the implementation of an early
PC program during HSCT, not only in the previously
mentioned conditions, leads to improvements in
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quality of life, anxiety and depression indices, and in
cost-effectiveness of the treatment, since it allows for
better control of physical and emotional symptoms
throughout the process.**!*) From the perspective of
nutrition, some symptoms and complications, such as
pain, mucositis, depression, nausea, loss of appetite
and fatigue, which are so common during HSCT and
directly affect the oral acceptance of patients, improve
as soon as the PC team is involved.("*

Nutrition and palliative care

Eating behaviors and memory are associated to dietary
beliefs and habits based on culture and family tradition,
as well as to symbolisms of prosperity, health, strength,
love, care and affection.!”® Memories of taste, flavor,
texture and smell of foods are associated with important
activities and events.?® Therefore, food has a meaning
that goes far beyond physiological needs.?®)

The goal of NT in PC could be increasing longevity
in some situations, but must always be focused on
promoting quality of life.(13?

For patients on PC outside the period considered
as end of life, there is nothing different, nutritionally-
speaking, from what has been discussed throughout
this consensus. The main differences in the goals
of nutritional care and approaches will occur at the
end-of-life period.

END OF LIFE

The end of life is defined as the phase during which the
patient is living with a disease that will invariably lead to
death.3® The earlier the approach, the better the control
of symptoms, the psychological and social support offered
to patients and family members, and the care-related
decision-making in this phase of the disease.'3¥

The role of PC at the end of life involves improving
quality of life, taking into consideration the suffering,
the preferences and values of the patient, caregivers
and family, allowing for the best psychological, physical,
religious and social support as possible, and grows in
importance as death approaches.(313 Some signs may
help identify the last days of life, such as mottled skin,
cold extremities, mouth breathing with a hyperextended
neck, Cheyne-Stokes respiration, calling out to dead
relatives and friends, talking about preparations for a
long trip, and periods of sleepiness.*%

In 2010, the Brazilian Medical Ethics Code
endorsed end-of-life care aiming at a good death with
dignity and without the need for useless therapies that
do not bring any benefits to patients, which is known

1"

as orthothanasia.!* This term derives from the Greek
words orthés (normal) and thanatos (death), and is
defined as the natural process of death, without the use
of therapeutic resources to postpone this outcome.13137
In orthothanasia, death occurs as a result of abstaining
from, abolishing or limiting treatments considered
disproportionate to the terminality of the patient,
without it being sought or triggered by the team or the
patient.(39

Another important term related to the end of life is
dysthanasia, which in Greek means “dys” (detachment)
and “thanatos” (death), which occurs when therapeutic
measures which are not indicated and/or considered
useless are taken, leading to unnecessary suffering of
terminal patients.3>1*) In dysthanasia, quality of life
comes second, and therapeutic efforts becomes an
obstinacy before the impossibility of a cure.(1313)

Euthanasia is different from orthothanasia and
dysthanasia, and can be translated as “good death”,
“death without pain” or “death without suffering”.(3®
Euthanasia, which can be classified into active, passive,
voluntary and involuntary, is not legally permitted
in some countries, including Brazil.'313)  Active
euthanasia is characterized by direct participation
of the physician, who administers lethal drugs to
cause death; passive refers to withdrawal or the non-
introduction of therapeutic measures - in this case,
measures are not considered useless, and their absence
leads to death; voluntary means a request by the patient
for an intervention that leads to death; and involuntary
is when the patient does not consent to any active or
passive practice that leads to death.(135136.13%)

The last concept is assisted suicide, characterized
by death caused by the patient with the complicity and/
or intentional help from another person, who can be a
physician and/or a family member.*¢3) This practice is
also illegal in the Brazilian territory.

Nutrition at the end of life

At the end of life, there is weight loss secondary to
asthenia and cachexia, especially in cancer patients.!*”
Many symptoms, such as anorexia, xerostomia, nausea,
dysgeusia, early satiety, dysphagia, weakness and
confusion, can contribute directly or indirectly to decreased
oral intake in these patients.(“*1*) Notwithstanding,
most patients at the end of life show a significant
reduction in appetite and thirst, expressing satiety with
smaller quantities of food.(*?

The use of artificial feeding, whether by enteral or
parenteral nutrition, has been proven to have no clinical
benefit — on the contrary, it may even cause suffering to
the pa‘[ien‘[.(108’127’140’142’143)
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Enteral nutrition has been associated with deleterious
side effects, such as pain, bleeding at the tube insertion
site, diarrhea, constipation, aspiration, electrolyte
deficiency, hyperglycemia and refeeding syndrome.(4?
Parenteral nutrition can cause more severe complications
such as sepsis, fluctuating blood glucose, liver dysfunction,
electrolytic changes and hypervolemia.14?

The goal of NT should be focused on improving
quality of life and promoting comfort. Therefore,
individual needs should be respected, as well as patients’
dietary habits and preferences, control of symptoms
and satisfaction.(108:132141.143.144)

Considering all these items, for patients at the end
of life, the nutritional approach should be the following:
offer foods that bring comfort and satisfaction, consistent
with the wishes of the patient; respect their refusal to
eat, when present; offer half the portion, dividing foods
in small quantities, if requested by the patient; wait the
time they need to finish a meal, respecting their pace and
preferred times of the day; do not restrict any foods (e.g.,
do not restrict carbohydrates for a diabetic patient); do not
give enteral and parenteral nutrition (only in exceptional
cases); educate the multiprofessional team about the
use of enteral and parenteral nutrition not bringing
any benefit to the patient at the end of life; respect the
patients’ wishes and autonomy; allow external foods that
comply with hospital rules, in case of inpatients; improve
the quality of life of the patient; and provide a peaceful
and suitable place for patients to eat their meals.

Both PC and nutritional support must be present
since the beginning of the HSCT procedure, to improve
symptoms and the quality of life of patients and family
members. Prioritizing comfort and respecting patients’
autonomy increasingly become the main focus of
patient care when curative therapies fail, and the
end of life draws nearer. In this setting, it is vital to
understand that the meaning and symbolism of eating
for each individual patient and their family have an
importance that transcends the limits of physiological
and nutritional requirements.

AUTHORS' INFORMATION

Gongalves SE: http://orcid.org/0000-0003-3664-2833
Ribeiro AA: http://orcid.org/0000-0002-0017-8488
Hirose EY: http://orcid.org/0000-0003-2931-9026
Santos FP: http://orcid.org/0000-0001-8573-9493
Ferreira FM: http://orcid.org/0000-0001-9890-1322
Koch LO: http://orcid.org/0000-0002-1851-7820
Tanaka M: http://orcid.org/0000-0003-0609-6448
Souza MS: http://orcid.org/0000-0002-9887-2143
Souza PM: http://orcid.org/0000-0001-8238-6135
Gongalves TJ: http://orcid.org/0000-0001-8229-7917
Pereira AZ: http://orcid.org/0000-0002-3572-6405

einstein (Sao Paulo). 2019;17(2):1-16

12

REFERENCES

United Nations. United Nations Population Fund (UNFPA). HelpAge
International. Ageing in the Twenty-First Century: A Celebration and A
Challenge. UNFPA; HelpAge International [Internet]. New York: United
Nations; 2012 [cited 2018 June 5]. 190 p. Available from: https://www.
unfpa.org/sites/default/files/pub-pdf/Ageing%20report.pdf

United Nations. Department of Economic and Social Affairs Population
Division. World Population Ageing 2015 [Internet]. New York: United Nations;
2015 [cited 2018 June 5]. 164 p. Available from: http://www.un.org/en/
development/desa/population/publications/pdf/ageing/\WPA2015_Report.pdf

Instituto Brasileiro de Geografia e Estatistica (IBGE). Sinopse do Censo
demografico 2010. Tabela 1.15 - Populagéo residente, total, urbana total e
urbana na sede municipal, em niimeros absolutos e relativos, com indicagéo
da érea total e densidade demogréfica, segundo as Unidades da Federacao e
os municipios—2010[Internet]. Rio de Janeiro: IBGE; 2011 [citado 2018 Ago 28].
Disponivel em: https://ww2.ibge.gov.br/home/estatistica/populacac/
censo2010/sinopse/sinopse_tab_brasil_zip.shtm

Banco Internacional para a Reconstrucdo e o Desenvolvimento/ Banco Mundial.
Envelhecendo em um Brasil mais Velho [Internet]. Washignton, DC: Banco
Mundial; 2011 [citado 2018 Jun 5]. Disponivel em: http://siteresources.
worldbank.org/BRAZILINPOREXTN/Resources/3817166-1302102548192/
Envelhecendo Brasil Sumario_Executivo.pdf

Governo do Brasil. Indicador social. Em 10 anos, cresce niimero de idosos no
Brasil [Intemet]. 2016 Dez 2; dltima modificagdo: 2017 Dez 23 [citado 2018 Ago
28]. Disponivel em: http://www.brasil.gov.br/economia-e-emprego/2016/12/
em-10-anos-cresce-numero-de-idosos-no-brasil

Instituto Nacional de Cancer José Alencar Gomes da Silva (INCA).
Estimativa 2016: Incidéncia de Cancer no Brasil [Internet]. Rio de Janeiro:
INCA; 2016 [citado 2018 Jun 5]. Disponivel em: http://www.inca.gov.br/
wem/dncc/2015/estimativa-2016.asp

Balducci L. New paradigms for treating elderly patients with cancer: the
comprehensive geriatric assessment and guidelines for supportive care. J
Support Oncol. 2003;1(4 Suppl 2):30-7. Review.

Extermann M, Hurria A. Comprehensive geriatric assessment for older
patients with cancer. J Clin Oncol. 2007;25(14):1824-31. Review.

Wieland D, Hirth V. Comprehensive geriatric assessment. Cancer Control.
2003;10(6):454-62. Review.

Wildes TM, Stirewalt DL, Medeiros B, Hurria A. Hematopoietic stem cell
transplantation for hematologic malignancies in older adults: geriatric principles
in the transplant clinic. J Natl Compr Canc Netw. 2014;12(1):128-36.

Holmes HM, Des Bordes JK, Kebriaei P. Yennu S, Champlin RE, Giralt S, et al.
Optimal screening for geriatric assessment in older allogeneic hematopoietic
cell transplantation candidates. J Geriatr Oncol. 2014;5(4):422-30.

Korc-Grodzicki B, Holmes HM, Shahrokni A. Geriatric assessment for oncologists.
Cancer Biol Med. 2015;12(4):261-74. Review.

Caillet P Laurent M, Bastuji-Garin S, Liuu E, Culine S, Lagrange JL. Optimal
management of elderly cancer patients: usefulness of the Comprehensive
Geriatric Assessment. Clin Interv Aging. 2014;9:1645-60. Review.

Popplewell LL, Forman SJ. Is there an upper age limit for bone marrow
transplantation? Bone Marrow Transplant. 2002;29(4):277-84. Review.

Leith CP. Kopecky KJ, Godwin J, McConnell T, Slovak ML, Chen IM, et al.
Acute myeloid leukemia in the elderly: assessment of multidrug resistance
(MDR1) and cytogenetics distinguishes biologic subgroups with remarkably
distinct responses to standard chemotherapy. A Southwest Oncology Group
study. Blood. 1997;89(9):3323-9.

List AF, Spier CS, Grogan TM, Johnson C, Roe DJ, Greer JP. et al. Overexpression
of the major vault transporter protein lung- resistance protein predicts
treatment outcome in acute myeloid leukemia. Blood. 1996;87(6):2464-9.

Ben-Yehuda D, Krichevsky S, Caspi O, Rund D, Polliack A, Abeliovich D, et al.
Microsatellite instability and p53 mutations in therapy-related leukemia
suggest mutator phenotype. Blood. 1996;88(11):4296-303.


https://www.unfpa.org/sites/default/files/pub-pdf/Ageing%2520report.pdf
https://www.unfpa.org/sites/default/files/pub-pdf/Ageing%2520report.pdf
http://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2015_Report.pdf
http://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2015_Report.pdf
https://ww2.ibge.gov.br/home/estatistica/populacao/censo2010/sinopse/sinopse_tab_brasil_zip.shtm
https://ww2.ibge.gov.br/home/estatistica/populacao/censo2010/sinopse/sinopse_tab_brasil_zip.shtm
http://siteresources.worldbank.org/BRAZILINPOREXTN/Resources/3817166-1302102548192/Envelhecendo_Brasil_Sumario_Executivo.pdf
http://siteresources.worldbank.org/BRAZILINPOREXTN/Resources/3817166-1302102548192/Envelhecendo_Brasil_Sumario_Executivo.pdf
http://siteresources.worldbank.org/BRAZILINPOREXTN/Resources/3817166-1302102548192/Envelhecendo_Brasil_Sumario_Executivo.pdf

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.

34.

35.

Brazilian Nutritional Consensus in Hematopoietic Stem Cell Transplantation: Elderly

Thein MS, Ershler WB, Jemal A, Yates JW, Baer MR. Outcome of older
patients with acute myeloid leukemia: an analysis of SEER data over 3
decades. Cancer. 2013;119(15):2720-7.

Kewalramani T, Nimer SD, Zelenetz AD, Malhotra S, Qin J, Yahalom J, et al.
Progressive disease following autologous transplantation in patients with
chemosensitive relapsed or primary refractory Hodgkin's disease or aggressive
non-Hodgkin's lymphoma. Bone Marrow Transplant. 2003;32(7):673-9.

Brunner AM, Kim HT, Coughlin E, Alyea EP 3rd, Armand P, Ballen KK, et al.
Outcomes in patients age 70 or older undergoing allogeneic hematopoietic
stem cell transplantation for hematologic malignancies. Biol Blood Marrow
Transplant. 2013;19(9):1374-80.

Kollman C, Howe CW, Anasetti C, Antin JH, Davies SM, Filipovich AH, et al.
Donor characteristics as risk factors in recipients after transplantation of
bone marrow from unrelated donors: the effect of donor age. Blood. 2001;
98(7):2043-51.

Sorror ML, Sandmaier BM, Storer BE, Franke GN, Laport GG, Chauncey TR,
et al. Long-term outcomes among older patients following nonmyeloablative
conditioning and allogeneic hematopoietic cell transplantation for advanced
hematologic malignancies. JAMA. 2011;306(17):1874-83.

Sorror M, Storer B, Sandmaier BM, Maloney DG, Chauncey TR, Langston A,
et al. Hematopoietic cell transplantation-comorbidity index and Karnofsky
performance status are independent predictors of morbidity and mortality
after allogeneic nonmyeloablative hematopoietic cell transplantation. Cancer.
2008;112(9):1992-2001.

Muffly LS, Kocherginsky M, Stock W, Chu Q, Bishop MR, Godley LA, et al.
Geriatric assessment to predict survival in older allogeneic hematopoietic
cell transplantation recipients. Haematologica. 2014;99(8):1373-9.

Blanc-Bisson C, Fonck M, Rainfray M, Soubeyran P Bourdel- Marchasson
|. Undernutrition in elderly patients with cancer: target for diagnosis and
intervention. Crit Rev Oncol Hematol. 2008;67(3):243-54.

Soubeyran P, Fonck M, Blanc-Bisson C, Blanc JF, Ceccaldi J, Mertens C,
et al. Predictors of early death risk in older patients treated with first-line
chemotherapy for cancer. J Clin Oncol. 2012;30(15):1829-34.

Paillaud E, Liuu E, Laurent M, Le Thuaut A, Vincent H, Raynaud- Simon A, et al.
Geriatric syndromes increased the nutritional risk in elderly cancer patients
independently from tumoursite and metastatic status. The ELCAPA-05
cohort study. Clin Nutr. 2014;33(2):330-5.

Hughes VA, Frontera WR, Roubenoff R, Evans WJ, Singh MA. Longitudinal
changes in body composition in older men and women: role of body weight
change and physical activity 1 — 4. Am J Clin Nutr. 2002;76(2):473-81.

Coimbra 1B, Maria A, Coimbra V. Envelhecimento e os fenétipos da composicdo
corporal. Rev Kairds. 2014;17(2):57-77.

Villani AM, Miller M, Cameron ID, Kurrle S, Whitehead C, Crotty M. Body
composition in older community-dwelling adults with hip fracture: portable
field methods validated by dual-energy X-ray absorptiometry. Br J Nutr.
2013;109(7): 1219-29. Erratum in: Br J Nutr. 2014;111(1):189-90.

Doherty TJ. Invited review. Aging and sarcopenia. J Appl Physiol (1985).
2003;95(4):1717-27. Review.

von Haehling S, Morley JE, Anker SD. An overview of sarcopenia: facts and
numbers on prevalence and clinical impact. J Cachexia Sarcopenia Muscle.
2010;1(2):129-33.

Kim TN, Choi KM. Sarcopenia: definition, epidemiology, and pathophysiology.
J Bone Metab. 2013;20(1):1-10. Review.

Figueiredo CP. Domiciano DS, Lopes JB, Caparbo VF, Scazufca M, Bonfa E, et al.
Prevalence of sarcopenia and associated risk factors by two diagnostic
criteria in community-dwelling older men: the Sao Paulo Ageing & Health
Study (SPAH). Osteoporos Int. 2014;25(2):589-96.

Barbosa-Silva TG, Bielemann RM, Gonzalez MC, Menezes AM. Prevalence
of sarcopenia among community-dwelling elderly of a medium-sized South
American city: results of the COMO VAI? study. J Cachexia Sarcopenia Muscle.
2016;7(2):136-43. Erratum in: J Cachexia Sarcopenia Muscle. 2016;7(4):503.

13

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Prado CM, Antoun S, Sawyer MB, Baracos VE. Two faces of drug therapy in
cancer: drug-related lean tissue loss and its adverse consequences to survival
and toxicity. Curr Opin Clin Nutr Metab Care. 2011;14(3):250-4. Review.

Prado CM, Baracos VE, Mccargar LJ, Reiman T, Mourtzakis M, Tonkin K, et al.
Sarcopenia as a determinant of chemotherapy toxicity and time to t umor
progression in metastatic breast cancer patients receiving capecitabine
treatment. Clin Cancer Res. 2009;15(8):2920-6.

Hurria A, Mohile S, Gajra A, Klepin H, Muss H, Chapman A, et al. Validation
of a Prediction Tool for Chematherapy Toxicity in Older Adults With Cancer. J
Clin Oncol. 2016;34(20):2366-71.

Hadjibabaie M, Iravani M, Taghizadeh M, Ataie-Jafari A, Shamshiri AR,
Mousavi SA, et al. Evaluation of nutritional status in patients undergoing
hematopoietic SCT. Bone Marrow Transplant. 2008;42(7):469-73.

Horsley P Bauer J, Gallagher B. Poor nutritional status prior to peripheral
blood stem cell transplantation is associated with increased length of
hospital stay. Bone Marrow Transplant. 2005;35(11):1113-6.

Ferreira EE, Guerra DC, Baluz K, de Resende Furtado W, da Silva Bouzas
LF. Nutritional status of patients submitted to transplantation of allogeneic
hematopoietic stem cells: a retrospective study. Rev Bras Hematol Hemoter.
2014;36(6):414-9.

Pereira AZ, Victor ES, Vidal Campregher P Piovacari SM, Bernardo Barban JS,
Pedreira WL Jr, et al. High body mass index among patients undergoing
hematopoietic stem cell transplantation: results of a cross-sectional
evaluation of nutritional status in a private hospital. Nutr Hosp. 2015;32(6):
2874-9.

Fuji S, Kim SW, Yoshimura K, Akiyama H, Okamoto S, Sao H, Takita J,
Kobayashi, N, Mori S; Japan Marrow Donor Program. Possible association
between obesity and posttransplantation complications including infectious
diseases and acute graft-versus-host disease. Biol Blood Marrow Transplant.
2009;15(1):73-82.

van der Meij BS, de Graaf P Wierdsma NJ, Langius JA, Janssen JJ, van
Leeuwen PA, et al. Nutritional support in patients with GVHD of the digestive
tract: state of the art. Bone Marrow Transplant. 2013;48(4):474-82.

lestra JA, Fibbe WE, Zwinderman AH, van Staveren WA, Kromhout D. Body
weight recovery, eating difficulties and compliance with dietary advice in the
first year after stem cell transplantation: a prospective study. Bone Marrow
Transplant. 2002;29(5):417-24.

Lourengo RA, Pérez-Zepeda M, Gutiérrez-Robledo L, Garcfa-Garcia FJ,
Rodriguez Manas L. Performance of the European Working Group on
Sarcopenia in older people algorithm in screening older adults for muscle
mass assessment. Age Ageing. 2015;44(2):334-8.

Muscaritoli M, Anker SD, Argilés J, Aversa Z, Bauer JM, Biolo G, et al.
Consensus definition of sarcopenia, cachexia and pre-cachexia: joint document
elaborated by Special Interest Groups (SIG) “ cachexia-anorexia in chronic
wasting diseases” and “ nutrition in geriatrics”. Clin Nutr. 2010;29(2):154-9.

Cesari M, Fielding RA, Pahor M, Goodpaster B, Hellerstein M, van Kan GA,
Anker SD, Rutkove S, Vrijbloed JW, Isaac M, Rolland Y, M'rini C, Aubertin-
Leheudre M, Cedarbaum JM, Zamboni M, Sieber CC, Laurent D, Evans
WJ, Roubenoff R, Morley JE, Vellas B; International Working Group on
Sarcopenia. Biomarkers of sarcopenia in clinical trials- recommendations
from the International Working Group on Sarcopenia. J Cachexia Sarcopenia
Muscle. 2012;3(3):181-90.

Dello SA, Lodewick TM, van Dam RM, Reisinger K\W, van den Broek MA,
von Meyenfeldt MF, et al. Sarcopenia negatively affects preoperative total
functional liver volume in patients undergoing liver resection. HPB (Oxford).
2013;15(3):165-9.

Berger J, Bunout D, Barrera G, de la Maza MP, Henriquez S, Leiva L, et al.
Rectus femoris (RF) ultrasound for the assessment of muscle mass in older
people. Arch Gerontol Geriatr. 2015;61(1):33-8.

Greenfield DM, Boland E, Ezaydi Y, Ross RJ, Ahmedzai SH, Snowden JA;
Late Effects Group. Endocrine, metabolic, nutritional and body composition
abnormalities are common in advanced intensively-treated (transplanted)
multiple myeloma. Bone Marrow Transplant. 2014;49(7):907-12. Erratum in:
Bone Marrow Transplant. 2014;49(7):995.

einstein (Sao Paulo). 2019;17(2):1-16



Gongalves SE, Ribeiro AA, Hirose EY, Santos FP. Ferreira FM, Koch LO, Tanaka M, Souza MS, Souza PM, Gongalves TJ, Pereira AZ

52.

53.

54.

55.

56.

57.

58.

59.
60.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Nakamura N, Hara T, Shibata Y, Matsumoto T, Nakamura H, Ninomiya S,
et al. Sarcopenia is an independent prognostic factor in male patients with
diffuse large B-cell lymphoma. Ann Hematol. 2015;94(12):2043-53.

Prado CM, Wells JC, Smith SR, Stephan BC, Siervo M. Sarcopenic obesity:
A Critical appraisal of the current evidence. Clin Nutr. 2012;31(5):583-601.
Review.

Batsis JA, Barre LK, Mackenzie TA, Pratt SI, Lopez-Jimenez F, Bartels SJ.
Variation in the prevalence of sarcopenia and sarcopenic obesity in older
adults associated with different research definitions: dual-energy X-ray
absorptiometry data from the National Health and Nutrition Examination
Survey 1999-2004. J Am Geriatr Soc. 2013;61(6):974-80.

Prado CM, Lieffers JR, McCargar LJ, Reiman T, Sawyer MB, Martin L, et al.
Prevalence and clinical implications of sarcopenic obesity in patients with
solid tumours of the respiratory and gastrointestinal tracts: a population-
based study. Lancet Oncol. 2008;9(7):629-35.

Baumgartner A, Bargetzi A, Zueger N, Bargetzi M, Medinger M, Bounoure
L, et al. Revisiting nutritional support for allogeneic hematologic stem cell
transplantation - a systematic review. Bone Marrow Transplant. 2017;52(4):
506-13. Review.

Elsawy M, Sorror ML. Up-to-date tools for risk assessment before allogeneic
hematopoietic cell transplantation. Bone Marrow Transplant. 2016;51(10):
1283-300.

Sorror ML. Maris MB, Storb R, Baron F, Sandmaier BM, Maloney DG, et al.
Hematopoietic cell transplantation (HCT)-specific comorbidity index: a new
tool for risk assessment before allogeneic HCT. Blood. 2005;106(8):2912-9.

Costa EF, Monego ET. Avaliacdo Geridtrica Ampla (AGA). Rev UFG. 2003;5(2).

Magnuson A, Allore H, Cohen HJ, Mohile SG, Williams GR, Chapman A,
et al. Geriatric assessment with management in cancer care: Current
evidence and potential mechanisms for future research. J Geriatr Oncol.
2016;7(4):242-8. Review.

Magnuson A, Dale W, Mohile S. Models of Care in Geriatric Oncology. Curr
Geriatr Rep. 2014;3(3):182-9.
Baitar A, Van Fraeyenhove F. Vandebroek A, De Droogh E, Galdermans
D, Mebis J, et al. Evaluation of the Groningen Frailty Indicator and the G8
questionnaire as screening tools for frailty in older patients with cancer. J
Geriatr Oncol. 2013;4(1):32-8.

Sattar S, Alibhai SM, Wildiers H, Puts MT. How to Implement a geriatric
assessment in your clinical practice. Oncologist. 2014;19(10):1056-68. Review.

Wildiers H, Heeren P, Puts M, Topinkova E, Janssen-Heijnen ML, Extermann M, et
al. International Society of Geriatric Oncology consensus on geriatric assessment
in older patients with cancer. J Clin Oncol. 2014;32(24):2595-603. Review.

Extermann M, Boler |, Reich RR, Lyman GH, Brown RH, DeFelice J, etal. Predicting
the risk of chemotherapy toxicity in older patients: the Chemotherapy Risk
Assessment Scale for High-Age Patients (CRASH) score. Cancer. 2012;
118(13):3377-86.

Hurria A, Togawa K, Mohile SG, Owusu C, Klepin HD, Gross CP et al.
Predicting chemotherapy toxicity in older adults with cancer: a prospective
multicenter study. J Clin Oncol. 2011;29(25):3457-65.

Muffly LS, Kocherginsky M, Stock W, Chu Q, Bishop MR, Godley LA, et al.
Geriatric assessment to predict survival in older allogeneic hematopoietic
cell transplantation recipients. Haematologica. 2014;99(8):1373-9.

Davis RB, lezzoni LI, Phillips RS, Reiley P Coffman GA, Safran C. Predicting
in-hospital mortality. The importance of functional status information. Med
Care. 1995;33(9):906-21.

Hirsch CH, Sommers L, Olsen A, Muller L, Winograd CH. The natural history
of functional morbidity in hospitalized older patients. J Am Geriatr Soc.
1990; 38(12):1296-303. Review.

Wu D, Hockenberr DM, Brentnall TA, Baehr PH, Ponce RJ, Kuver R, et al.
Persistent nausea and anorexia after marrow transplantation: a prospective
study of 78 patients. Transplantation. 1998;66(10):1319-24.

Brasil. Ministério da Sadde. Instituto Nacional de Cancer José Alencar

Gomes da Silva (INCA). Consenso nacional de nutrigao oncolégica. Rio de
Janeiro: INCA; 2009. 126 p.

einstein (Sao Paulo). 2019;17(2):1-16

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

August D, Huhmann MB; American Society for Parenteral and Enteral
Nutrition (ASPEN) Board of Directors. A.S.PE.N.clinical guidelines: nutrition
support therapy during adult anticancer treatment and in hematopoietic cell
transplantation. JPEN J Parenter Enteral Nutr. 2009;33(5):472-500.

Albertini SM. O transplante de células-tronco hematopoéticas e o fator nutricional
na evolucdo dos pacientes. Rev Bras Hematol Hemoter. 2010;32(1):8-9.

Brasil. Ministério da Salde. Instituto Nacional de Cancer José Alencar
Gomes da Silva(INCA). Consenso Nacional de Nutricdo Oncolégica. 2a ed.
Rio de Janeiro: INCA; 2016. v.2.

Brotelle T, Lemal R, Cabrespine A, Combal C, Hermet E, Ravinet A, et al.
Prevalence of malnutrition in adult patients previously treated with allogeneic
hematopoietic stem-cell transplantation. Clin Nutr. 2018;37(2):739-45.

de Koning C, Nierkens S, Boelens JJ. Strategies before, during, and after
hematopoietic cell transplantation to improve T-cell immune reconstitution.
Blood. 2016;128(23):2607-15.

Liu P Zhang ZF, Cai JJ, Wang BS, Yan X. NRS2002 assesses nutritional status
of leukemia patients undergoing hematopoietic stem cell transplantation.
Chin J Cancer Res. 2012;24(4):299-303.

Liu P Wang B, Yan X, Cai J, Wang Y. Comprehensive evaluation of nutritional
status before and after hematopoietic stem cell transplantation in 170 patients
with hematological diseases. Chin J Cancer Res. 2016;28(6):626-33.

Sommacal HM, Gazal CH, Jochims AM, Beghetto M, Paz A, Silla LM, et
al. Clinical impact of systematic nutritional care in adults submitted to
allogeneic hematopoietic stem cell transplantation. Rev Bras Hematol
Hemoter. 2012; 34(5):334-8.

Kyle UG, Chalandon Y, Miralbell R, Karsegard V, Hans D, Trombetti A, et
al. Longitudinal follow-up of body composition in hematopoietic stem cell
transplant patients. Bone Marrow Transplant. 2005;35(12):1171-7.

Gleimer M, Li Y, Chang L, Paczesny S, Hanauer DA, Frame DG, et al.
Baseline body mass index among children and adults undergoing allogeneic
hematopoietic cell transplantation: clinical characteristics and outcomes.
Bone Marrow Transplant. 2015;50(3):402-10.

Chughtai K, Song Y, Zhang P, Derstine B, Gatza E, Friedman J, et al. Analytic
morphomics: a novel CT imaging approach to quantify adipose tissue and
muscle composition in allogeneic hematopoietic cell transplantation. Bone
Marrow Transplant. 2016;51(3):446-50.

Greenfield DM, Boland E, Ezaydi Y, Ross RJ, Ahmedzai SH, Snowden JA;
Late Effects Group. Endocrine, metabolic, nutritional and body composition
abnormalities are common in advanced intensively- treated (transplanted)
multiple myeloma. Bone Marrow Transplant. 2014;49(7):907-12. Erratum in:
Bone Marrow Transplant. 2014;49(7):995.

Shen W, Punyanitya M, Wang Z, Gallagher D, St-Onge MP, Albu J, et al. Total
body skeletal muscle and adipose tissue volumes: estimation from a single
abdominal cross-sectional image. J Appl Physiol. 2004;97(6):2333-8.

Kinsey CM, San José Estépar R, van der Velden J, Cole BF, Christiani DC,
Washko GR. Lower Pectoralis Muscle Area is Associated with a Worse
Overall Survival in Non- Small Cell Lung Cancer. Cancer Epidemiol Biomarkers
Prev. 2017;26(1):38-43.

Camus V, Lanic H, Kraut J, Modzelewski R, Clatot F, Picquenot JM, et al.
Prognostic impact of fat tissue loss and cachexia assessed by computed
tomography scan in elderly patients with diffuse large B-cell lymphoma
treated with immunochemotherapy. Eur J Haematol. 2014;93(1):9-18.

Go SI, Park MJ, Song HN, Kim HG, Kang MH, Lee HR, et al. Prognostic impact
of sarcopenia in patients with diffuse large B-cell lymphoma treated with
rituximab plus cyclophosphamide, doxorubicin, vincristine, and prednisone.
J Cachexia Sarcopenia Muscle. 2016;7(5):567-76.

Antoun S, Lanoy E, lacovelli R, Albiges-Sauvin L, Loriot Y, Merad-Taoufik M, et al.
Skeletal muscle density predicts prognosis in patients with metastatic renal
cell carcinoma treated with targeted therapies. Cancer. 2013;119(18):3377-84.
Chu MP Lieffers J, Ghosh S, Belch AR, Chua NS, Fontaine A, et al. Skeletal
muscle radio-density is an independent predictor of response and outcomes
in follicular lymphoma treated with chemoimmunotherapy. PLoS One. 2015;
10(6):e0127589.



90.

92.

93.

94.

95.

96.

97.

98.

99.

100.

105.

Brazilian Nutritional Consensus in Hematopoietic Stem Cell Transplantation: Elderly

Mourtzakis M, Prado CM, Lieffers JR, Reiman T, Mccargar LJ, Baracos VE.
A practical and precise approach to quantification of body composition in
cancer patients using computed tomography images acquired during routine
care. Appl Physiol Nutr Metab. 2008;33(5):997-1006.

Prado CM, Birdsell LA, Baracos VE. The emerging role of computerized
tomography in assessing cancer cachexia. Curr Opin Support Palliat Care.
2009;3(4):269-75. Review.

Koch L, Pereira AZ, Filho R, Hamerschlak N, Castro A, Tachibana A, Silva C, et
al. Neutrophil Engraftment and Graft-Versus-Host Disease in Elderly Patients
Undergoing Hematopoietic Stem Cell Transplantation: Importance of Body
Composition Assessment and Geriatric. Blood. 2016;128(2):5808.

Pereira AZ, Marchini JS, Carneiro G, Arasaki CH, Zanella MT. Lean and fat
mass loss in obese patients before and after Roux-en- Y gastric bypass: a
new application for ultrasound technique. Obes Surg. 2012;22(4):597-601.

Strasser EM, Draskovits T, Praschak M, Quittan M, Graf A. Association
between ultrasound measurements of muscle thickness, pennation angle,
echogenicity and skeletal muscle strength in the elderly. Age (Dordr). 2013;
35(6):2377-88. Erratum in: Age (Dordr). 2013;35(5):2025-6.

Abe T, Kawakami Y, Bemben MG, Fukunaga T. Comparison of age-related,
site-specific muscle loss between young and old active and inactive
Japanese women. J Geriatr Phys Ther. 2011;34(4):168-73.

\Watanabe Y, Yamada Y, Fukumoto Y, Ishihara T, Yokoyama K, Yoshida T, et
al. Echo intensity obtained from ultrasonography images reflecting muscle
strength in elderly men. Clin Interv Aging. 2013;8:993-8.

Pontiroli AE, Pizzocri P, Giacomelli M, Marchi M, Vedani P, Cucchi E, et al.
Ultrasound measurement of visceral and subcutaneous fat in morbidly
obese patients before and after laparoscopic adjustable gastric banding:
comparison with computerized tomography and with anthropometric
measurements. Obes Surg. 2002;12(5):648-51.

Wagner DR. Ultrasound as a tool to assess body fat. J Obes. 2013;2013:
280713. Review.

Hirooka M, Kumagi T, Kurose K, Nakanishi S, Michitaka K, Matsuura B, et al.
A technique for the measurement of visceral fat by ultrasonography:
comparison of measurements by ultrasonography and computed tomography.
Intern Med. 2005;44(8):794-9.

Vicenski PP Alberti P Campos DJ. Perfil da recomendagéo dietética para

pacientes imunodeprimidos em centros de transplante de células-tronco
hematopoéticas (TCTH) no Brasil. Rev Bras Nutr Clin. 2012;27(2):100-5.

. Lemal R, Cabrespine A, Pereira B, Combal C, Ravinet A, Hermet E,

et al. Could enteral nutrition improve the outcome of patients with
haematological malignancies undergoing allogeneic haematopoietic stem
cell transplantation? A study protocol for a randomized controlled trial (the
NEPHA study). Trials. 2015;16:136.

. Sociedade Brasileira de Nutricdo Parenteral e Enteral; Associagéo

Brasileira de Nutrologia. Projeto Diretrizes. Associagdo Médica Brasileira e
Conselho Federal de Medicina. Terapia Nutricional no Transplante de Célula
Hematopoiética [Internet]. 2011 [citado 2018 06 Jun]. 1-11p. Disponivel
em: https://diretrizes.amb.org.br/_BibliotecaAntiga/terapia_nutricional _no
transplante_de_celula_hematopoietica.pdf

. Goémez-Candela C, Canales Albendea MA, Palma Milla S, de Paz Arias

R, Diaz Gomez J, Rodriguez-Durédn D, et al. Intervencion nutricional en el
paciente oncohematoldgico. Nutr Hosp. 2012;27(3):669-80.

. Neven B, Leroy S, Decaluwe H, Le Deist F, Picard C, Moshous D, et al. Long-

term outcome after hematopoietic stem cell transplantation of a single-center
cohort of 90 patients with severe combined immunodeficiency. Bone Marrow
Transplant. 2009;113(17):4114-24.

Planasa M, Fernandez-Ortega JF, Abilés J. Recomendaciones para el soporte
nutricional y metabdlico especializado del paciente critico. Actualizacion.
Consenso SEMICYUC-SENPE: Paciente oncohematolégico. Med Intensiva.
2011;35(Supl 1):53-6.

. Muscaritoli M, Grieco G, Capria S, lori AP Rossi Fanelli . Nutritional and

metabolic support in patients undergoing bone marrow transplantation. Am
J Clin Nutr. 2002;75(2):183-90. Review.

15

107.

108.

109.

110.

112.

113.

114.

115.

116.

117.

118.

119.

120.

122.

123.

124.

Gardfolo A. Contribution of feeding and nutritional therapy to energy needs
of bone marrow transplant patients. Contribuci. 2011;35(2):193-200.

Arends J, Bachmann P, Baracos V, Barthelemy N, Bertz H, Bozzetti F, et al.
ESPEN Guideline ESPEN guidelines on nutrition in cancer patients. Clin Nutr.
2017;36(1):11-48.

Crowther M, Avenell A, Culligan DJ. Systematic review and meta- analyses
of studies of glutamine supplementation in haematopoietic stem cell
transplantation. Bone Marrow Transplant. 2009;44(7):413-25.

Guiéze R, Lemal R, Cabrespine A, Hermet E, Tournilhac O, Combal C, et al.

Enteral versus parenteral nutritional support in allogeneic haematopoietic
stem-cell transplantation. Clin Nutr. 2014;33(3):533-8.

. Andersen S, Brown T, Kennedy G, Banks M. Implementation of an evidenced

based nutrition support pathway for haematopoietic progenitor cell
transplant patients. Clin Nutr. 2015;34(3):536-40.

Seguy D, Berthon C, Micol JB, Darré S, Dalle JH, Neuville S, et al. Enteral
feeding and early outcomes of patients undergoing allogeneic stem cell
transplantation following myeloablative conditioning. Transplantation. 2006;
82(6):835-9.

Sobotka L, Schneider SM, Berner YN, Cederholm T, Krznaric Z, Shenkin A,
Stanga Z, Toigo G, Vandewoude M, Volkert D; ESPEN. ESPEN Guidelines on
Parenteral Nutrition: geriatrics. Clin Nutr. 2009;28(4):461-6.

Seguy D, Duhamel A, Rejeb M Ben, Gomez E, Buhl ND, Bruno B, et al. Better
outcome of patients undergoing enteral tube feeding after myeloablative
conditioning for allogeneic stem cell transplantation. Transplantation. 2012;
94(3):287-94.

Raynard B, Nitenberg G, Gory-Delabaere G, Bourhis JH, Bachmann P, Bensadoun
RJ, et al. Summary of the Standards, Options and Recommendations for
nutritional support in patients undergoing bone marrow transplantation
(2002). Br J Cancer. 2003;89(Suppl 1):S101-6.

Szeluga DJ, Stuart RK, Brookmeyer R, Utermohlen V, Santos GW. Energy
requirements of parenterally fed bone marrow transplant recipients. JPEN J
Parenter Enteral Nutr. 1985:9(2):139-43.

Szeluga DJ, Stuart RK, Brookmeyer R, Utermohlen V, Santos GW. Nutritional
support of bone marrow transplant recipients: a prospective, randomized
clinical trial comparing total parenteral nutrition to an enteral feeding
program. Cancer Res. 1987;47(12):3309-16.

French Speaking Society of Clinical Nutrition and Metabolism (SFNEP). Clinical
nutrition guidelines of the French Speaking Society of Clinical Nutrition and
Metabolism (SFNEP): Summary of recommendations for adults undergoing
non-surgical anticancer treatment. Dig Liver Dis. 2014,46(8):667-74.

Cetin T, Arpaci F, Dere Y, Turan M, Qztiirk B, Kdmiircii S, et al. Total parenteral
nutrition delays platelet engraftment in patients who undergo autologous
hematopoietic stem cell transplantation. Nutrition. 2002;18(7-8):599-603.

lestra JA, Fibbe WE, Zwinderman AH, Romijn JA, Kromhout D. Parenteral
nutrition following intensive cytotoxic therapy: an exploratory study on
the need for parenteral nutrition after various treatment approaches for
haematological malignancies. Bone Marrow Transplant. 1999;23(9):933-9.

. Arends J, Bodoky G, Bozzetti F, Fearon K, Muscaritoli M, Selga G, van

Bokhorst-de van der Schueren MA, von Meyenfeldt M; DGEM (German
Society for Nutritional Medicine), Ziircher G, Fietkau R, Aulbert E, Frick B,
Holm M, Kneba M, Mestrom HJ, Zander A; ESPEN (European Society for
Parenteral and Enteral Nutrition). ESPEN Guidelines on Enteral Nutrition:
Non-surgical oncology. Clin Nutr. 2006;25(2):245-59.

Muir SW, Montero-Odasso M. Effect of vitamin D supplementation on
muscle strength, gait and balance in older adults: a systematic review and
meta-analysis. J Am Geriatr Soc. 2011;59(12):2291-300. Review.

Hernandez-Magro PM, Ruiz Esparza JP Villanueva Séenz E, Ramirez JL,
Morales Enrique, Hermagnus IF Colonic complications following human
bone marrow transplantation. J Coloproctology. 2015;35(1):46-52.

Albertini SM. Neutropenic diets in hematopoietic stem cell transplantation.
Rev Bras Hematol Hemoter. 2012;34(9):74-5.

einstein (Sao Paulo). 2019;17(2):1-16


https://diretrizes.amb.org.br/_BibliotecaAntiga/terapia_nutricional_no_transplante_de_celula_hematopoietica.pdf
https://diretrizes.amb.org.br/_BibliotecaAntiga/terapia_nutricional_no_transplante_de_celula_hematopoietica.pdf

Gongalves SE, Ribeiro AA, Hirose EY, Santos FP. Ferreira FM, Koch LO, Tanaka M, Souza MS, Souza PM, Gongalves TJ, Pereira AZ

125.

133.

Jordan K, Pontoppidan P Uhlving H, Kielsen K, Burrin DG, \Weichendorff S, et
al. Gastrointestinal Toxicity, Systemic Inflammation and Liver Biochemistry
in Allogeneic Haematological Stem Cell Transplantation. Biol Blood Marrow
Transplant. 2017;23(7):1170-76.

. Kida A, McDonald GB. Gastrointestinal, hepatobiliary, pancreatic, and iron-

related diseases in long-term survivors of allogeneic hematopoietic cell
transplantation. Semin Hematol. 2012;49(1):43-58. Review.

. Morais SR, Bezerra AN, Carvalho NS, Viana AC. Nutrition, quality of life and

palliative care: integrative review. Rev Dor. 2016;17(2):136-40.

. Holmes S. Importance of nutrition in palliative care of patients with chronic

disease. Nurs Stand. 2010;25(1):48-56; quiz 58.

. Chung HM, Lyckholm LJ, Smith TJ. Palliative care in BMT. Bone Marrow

Transplant. 2009;43(4):265-73.

. Velasquez A, Winters E. Palliative care integration into an acute leukemia

and bone marrow transplant program. Biol Blood Marrow Transplant. 2013;
19(2):S220-1.

. El-Jawahri A, LeBlanc T, VanDusen H, Traeger L, Greer JA, Pirl WF, et al.

Effect of Inpatient Palliative Care on Quality of Life 2 Weeks After
Hematopoietic Stem Cell Transplantation: A Randomized Clinical Trial. JAMA.
2016;316(20):2094-103.

. Good P, Cavenagh J, Mather M, Ravenscroft P Medically assisted nutrition

for palliative care in adult patients. Cochrane Database Syst Rev. 2008;(4):
CD006274. Review.

Qaseem A, Snow V, Shekelle P, Casey Jr DE, Cross Jr JT, Owens DK, et
al. Evidence-based interventions to improve the palliative care of pain,

dyspnea, and depression at the end of life: a clinical practice guideline from
the American College of Physicians. Ann Intern Med. 2008;148(2):141-6.

. Rome RB, Luminais HH, Bourgeois DA, Blais CM. The role of palliative care

at the end of life. Oschner J. 2011;11(4):348-52.

einstein (Sao Paulo). 2019;17(2):1-16

16

135.

136.

137.

138.

139.
140.

142.

143.

144.

Menezes RA. Health care for terminal patients: between medical practices
and religious beliefs. Rev Eletr Com Inf Inov Satide. 2010;4(3):25-33.

Favarim AM. Andlise tedrica da terminologia sobre eutandsia e seu
enquadramento juridico theoretical analysis of the terminology about
euthanasia and its legal framework. Rev SORBI. 2014;2(2):23-34.

Junges JR, Cremonese C, Oliveira EA, Souza LL, Backes V. Legal and ethical
reflections on end of life: a discussion on orthothanasia. Rev Bioetica. 2010;
18(2):275-88.

Luiza M, Oliveira RA. The civil legality of the practice of orthothanasia
by physicians regarding the patient’s free will. Rev Bioetica. 2013;21(3):
405-11.

Garcia JB. Euthanasia, dysthanasia or orthothanasia? Rev Dor. 2011;12(1):3.

Hui D, Dev R, Bruera E. The last days of life: symptom burden and impact
on nutrition and hydration in cancer patients. Curr Opin Support Palliat Care.
2015;9(4):37-54. Review.

. Benarroz Mde O, Faillace GB, Barbosa LA. [Bioethics and nutrition in adult

patients with cancer in palliative care]. Cad Saude Publica. 2009;25(9):1875-82.
Review. Portuguese.

ADA reports. Position of the American Dietetic Association: ethical and legal
issues in nutrition, hydration, and feeding. JADA. 2008;108(5):873-82.

August DA, Huhmann MB; American Society for Parenteral and Enteral
Nutrition (A.S.PE.N) Board of Directors. A.S.PE.N. clinical guidelines: nutrition
support therapy during adult anticancer treatment and in hematopoietic cell
transplantation. JPEN J Parenter Enteral Nutr. 2009;33(5):472-500.

Bazzan AJ, Newberg AB, Cho WC, Monti DA. Diet and nutrition in cancer
survivorship and palliative care. Evidence-based Complement Altern Med.
2013;2013:917647. Review.



