Current Oncology Reports (2019) 21: 80
https://doi.org/10.1007/511912-019-0829-8

GERIATRIC ONCOLOGY (AR MACKENZIE, SECTION EDITOR)

Malnutrition in Older Adults with Cancer

Xiaotao Zhang ' - Beatrice J. Edwards>

Published online: 29 July 2019
© Springer Science+Business Media, LLC, part of Springer Nature 2019

Abstract

®

Check for
updates

Purpose of Review Malnutrition is a common and under-recognized geriatric condition in older adults with cancer. This review
describes the public health burden, malnutrition prevention, and the relationship among cancer cachexia, malnutrition, and
sarcopenia. Finally, clinical practice recommendations on malnutrition and prevention are presented.

Recent Findings Advanced age and cancer stage, frailty, dementia, major depression, functional impairment, and physical
performance are important risk factors for malnutrition in older adults with cancer. The Mini Nutrition Assessment (MNA),
Malnutrition Universal Screening Tool (MUST), and Patient Generated Subjective Global Assessment (PG-SGA) are the most
commonly used assessment tools in older adults with cancer. In addition, malnutrition is independently associated with poor
overall survival and quality of life, longer hospital stays, greater hospital cost, and hospital readmission.

Summary Comprehensive malnutrition prevention is required for improving the nutrition status among older adults with cancer.

Keywords Malnutrition prevention - Older adult with cancer - Screening - Risk factors - Overall survival - Quality of life - Cancer

cachexia - Sarcopenia - Frailty - Dementia - Depression
Comprehensive geriatric assessment

Introduction

Malnutrition in Older Patients with Cancer Overview
in the USA

Malnutrition is defined as “inadequate nutritional intake
and/or increased nutritional requirements that result in
negative clinical outcomes” [1]. It is more common in
inpatients than outpatients. It is reported that up to 32%
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of hospital outpatients were at risk for malnutrition
using the Nutrition Risk Screening (NRS)-2002 [2].
Malnutrition is also more common in older cancer pa-
tients treated with chemoradiotherapy [3]. The risk of
developing malnutrition in older adults is associated
with the effects of the tumor, side effects of cancer
treatment, cachexia, and anorexia of aging. Older pa-
tients with head and neck or gastrointestinal cancers
are at the highest nutritional risk [4]. Malnutrition is
an independent risk factor for higher mortality rates
[S5ee, 6°], greater functional decline [7], poorer quality
of life [8], and longer recovery times for older patients
with cancer than for their well-nourished peers [9]. It is
also a major risk factor for poor treatment responses
[10], chemotherapy-related toxicity [11, 12], infections
[13], and longer hospital stays [14, 15]. Malnourished
patients are more likely to exhibit higher risk of falling,
depression and cognitive impairment, compared with
normally nourished patients [16]. All these issues indi-
rectly increase hospital costs [17].

Symptoms that affect dietary intake—utrition impact
symptoms—are a good indicator of nutritional risk.
Nutrition impact symptoms include poor appetite, dys-
phagia, early satiety and nausea. They could be used to
identify patients in need of nutrition intervention in the

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s11912-019-0829-8&domain=pdf
mailto:bjedwards2400@gmail.com

80 Page2of 12

Curr Oncol Rep (2019) 21: 80

clinical setting [18]. A number of issues can impact this
population: nausea and vomiting (caused by the tumor
and/or cancer treatment), functional impairment, demen-
tia, depression, dysphagia, and low social support in the
geriatric population [1]. However, considering any older
adult with cancer is at risk for becoming malnourished,
an early identification using a validated nutrition screen-
ing method is essential.

Methods for This Review

We systematically identified studies published in English over
the last decade on malnutrition in older adults with cancer
through PubMed and MEDLINE databases, by combining
and searching for the following free text words and MeSH
terms: “malnutrition,” “malnourished,” “undernutrition,”
“cancer,” “carcinoma,” “tumor,” “neoplasm,” “older adults,”
“geriatrics,” and “geriatric assessment.” Additional articles
were identified from citations in the articles that were
evaluated.

EEINT3

Malnutrition Prevention

In this review, we will describe three types of malnutrition
prevention: primary, secondary, and tertiary. Primary preven-
tion aims to reduce the incidence of malnutrition and reduce
the prevalence of risk factors for malnutrition in older adults
with cancer; secondary prevention is to implement early diag-
nosis and early treatment of malnutrition in older adult with
cancer; tertiary prevention is intended to improve the quality
of life and overall survival of older malnourished adults with
cancer (Fig. 1).

Primary Prevention—Risk Factors
for Malnutrition in Older Adults with Cancer

Cancer-Related Risk Factors

Malnutrition and Cancer Stage, Cancer Type Cancer and can-
cer care increase the risk of malnutrition. Many cancer treat-
ments have adverse effects that cause changes in nutrient in-
take and taste, anorexia, diarrhea, nausea, vomiting, delayed
gastric emptying, and malabsorption. Older patients with can-
cer have the highest incidence of polypharmacy and thus are at
a higher risk of cancer treatments—related adverse effects
[19e].

Malnutrition is associated with stage of cancer. Anorexia is
present in 15-20% of cancer patients at diagnosis [20]. While
anorexia is a major component of malnutrition, acute and
chronic inflammation related to metastatic cancer develop-
ment play a role in the pathogenesis of cancer-related malnu-
trition [21]. Regarding cancer type, patients with solid tumors
represented higher malnutrition prevalence than those with
hematological malignancies. Among the solid tumor popula-
tion, gastrointestinal or head and neck cancers had the highest
prevalence of malnutrition [4].

Cancer Treatment-Related Factors—Cancer Care
and Treatment

Cancer treatments may induce malnutrition by acute and
chronic effects (Table 1). Older patients with cancer and good
nutrition are more likely to tolerate the side effects of treat-
ment. Adequate protein and calories are essential for them to
maintain good strength and tissue health. The side effects vary
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Fig. 1 Flowchart for this review
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Table 1 Cancer treatment-

induced effects on nutrition status ~ Effect Treatment
in older adults with cancer
Chemotherapy ~ Radiation therapy ~ Biotherapy =~ Surgery =~ Hormone therapy
Anorexia/weight loss X X X
Dysphagia X X
Xerostomia X X
Mucositis X X
Taste changes X X
Early satiety X X
Nausea/vomiting X X X X X
Diarrhea X X X X
Constipation X X X X
Weight gain X

Adapted from Nutrition in Cancer Care (PDQ®)-Health Professional Version originally published by the

National Cancer Institute [22]

among patients, depending on the cancer, as well as the type,
length, and dose of cancer treatments.

Cancer and cancer care can have profound effects on nutri-
tional status of older adults with cancer. Nausea, asthenia fa-
tigue, and vomiting can be induced by anticancer treatment,
such as chemotherapy and radiotherapy. In return, malnutri-
tion might impact the outcomes of surgery radiotherapy and
chemotherapy for cancer by altering the healing dynamics,
patient metabolism, and pharmacokinetics. Furthermore, it
could also affect hepatic metabolism, protein binding, the ab-
sorption, and renal elimination and metabolites of drugs.

Malnutrition is a risk factor for chemotherapy toxicity [23,
24]. A low nutritional score on the MNA was independently
associated with non-hematologic toxicity in older patients
starting chemotherapy [23]. Weight loss [25], sarcopenia
[26], and low BMI [27] have also been associated with in-
creased treatment toxicity.

Geriatric Syndromes—Dementia, Mood, Frailty,
and Other Geriatric Conditions

Malnutrition in older adults with cancer is a multifactorial
geriatric syndrome. It is a complex and frequently occurring
problem with multiple causes. The following are detailed de-
scription of geriatric conditions associated with malnutrition.

Frailty and Malnutrition Frailty is a clinical syndrome defined
by “decreased physiological capabilities and reserve to main-
tain homeostasis after a stressor” [28]. About 43% of older
patients with cancer had a diagnosis of frailty [29]. It is report-
ed to be a negative predictor for prognostic and survival out-
come for older adults with cancer. The most used scale for
frailty in clinic is the Fried Frailty Index, which include,
self-reported exhaustion, slow walking speed, low physical
activity, reduced grip strength, and unintentional weight loss

[28]. Weight loss is an essential component of definition for
both malnutrition and frailty. Many older adults with cancer
will suffer frailty and malnutrition concurrently. The other
shared determinant includes sociodemographic, physical,
and cognitive correlates. Older adults with cancer experienced
the weight loss due to cancer, cancer treatment, and other
aging-related symptoms. Moreover, compared with non-frail
patients, frail patients experience more often from impaired
eating dependency, anorexia, decreased mobility,
polypharmacy, and neuropsychological disorders, while all
those are also associated with risk for malnutrition [30].

There were several studies reported the association be-
tween malnutrition and frailty. The study in Netherlands
[31¢] found that malnutrition is an independent predictor of
frailty, with an eightfold increased risk of developing frailty in
those who are malnourished [31¢]. Another study also con-
firmed that there was a strong association between frailty and
malnutrition (OR =2.72) [32+¢]. However, it is not sure
whether malnutrition is caused by frailty or reversely, frailty
is caused by malnutrition. Further research is needed to eval-
uate the association.

Gait Speed and Malnutrition

Gait speed is a very important geriatric factor for older patients
with cancer. It has been reported to be associated with overall
survival and quality of life among older patients with cancer.
Meanwhile, regarding the association between malnutrition
and gait speed, there is some controversy. One Singapore
study found that slow gait speed is associated with higher risk
of undernutrition [33¢]. Their finding has been confirmed in
our recent study [34+]. However, another study failed to detect
a significant association between malnutrition and gait speed
[35¢]. Therefore, further investigation is recommended on the
gait speed and malnutrition.

@ Springer



80 Page 4 of 12

Curr Oncol Rep (2019) 21: 80

Dementia, Depression, and Malnutrition

Depression, loss and bereavement, cognitive impairment, and
dementia can all potentially increase risk of malnutrition.
Depressive symptoms and dementia increase the prevalence
of malnutrition by 32% and 29% [36]. One longitudinal study
has reported that cognitive impairment was associated with
malnutrition [37]. However, the link mechanism between mal-
nutrition and dementia remains unclear. A systematic review
from 2016 demonstrated that weight loss is present in demen-
tia patients [38¢¢]. There is an inverse relationship between
cognition and energy intake at admission found among hos-
pital impatient [39]. It suggested that cognition impairment
might reduce their ability or desire to eat.

Depression is a disorder associated with major symptoms
such as depressed mood, loss of appetite, increased sadness
and anxiety, and a loss of interest in pleasurable activities.
Symptoms of depression are frequently seen in older adults
with cancer but are often poorly recognized. A patient with
depressive symptoms may have difficulty eating and drinking
at regular times. Various studies were conducted to explore the
relationship between malnutrition and depression. The rela-
tionship between depression and malnutrition is both correla-
tive and complicated. Patients with depression might exhibit
malnutrition [40]. These findings have also been reported in
the Netherlands, where malnutrition was independently asso-
ciated with functional impairment and depression [41]. Other
researchers also reported the similar findings [42]. Depression
could cause reduced appetite, physical weakness, and loss of
self-care interest [42, 43] and then it could result in diminution
of food intake, and consequently malnutrition. On the other
hand, malnutrition could also directly reduce appetite through
the secretion of tumor necrosis factor-alpha and other media-
tors [44], while change in the appetite and eating habits is a
sign and a major criterion for diagnosis of depression.

Functional Impairment, Physical Performance,
and Malnutrition

Functional impairment is often a manifestation of dementia or
disability. Functional impairment and physical performance
are associated with malnutrition. ADL and IADL dependency
limitations in mobility, hearing, and visual impairment are
also associated with higher risk of malnutrition. Patients with
functional impairment also exhibit poor nutrition status [37].
Deficient IADL was associated an increased risk for malnu-
trition [41]. This finding was confirmed in our previous stud-
ies among older patients with cancer [34¢, 45¢]. These patients
with functional impairment are less self-sufficient and may
have difficulty preparing meals and running errand, thus are
more likely to develop malnutrition. Poor ECOG performance
status is associated with higher risk of malnutrition in older
patients with cancer [2]. The potential mechanism is that these

@ Springer

patients with a poor performance status might not tolerate
cancer treatments well [45¢] and thus experience adverse out-
comes frequently, such as malnutrition, compared with those
patients with good performance status.

Secondary Prevention—Screening and Assessment
Tools for Malnutrition

Malnutrition screening is a simple and quick process to iden-
tify patients at risk of malnutrition who need comprehensive
nutritional assessment. As an essential component of compre-
hensive cancer care, malnutrition screening should be under-
taken at initial presentation, with rescreening performed at
regular intervals [46].

Several screening tools and assessment tools for malnutri-
tion in older patients with cancer have been reported in early
studies [47, 48]. The three most commonly used malnutrition
screening/assessment tools in older adults with cancer are as
follows: the Mini Nutrition Assessment (MNA), the
Malnutrition Universal Screening Tool (MUST), and the
Patient-Generated Subjective Global Assessment (PG-SGA).

MNA The MNA is among the most validated nutrition screen-
ing tools for older adults [49]. It has been used in patients with
solid tumors [50-52, 53, 54e, 55] and cognitively impaired
patients [56, 57]. This tool can be easily applied for the early
detection of malnutrition risk by health professionals in out-
patient setting, hospitals, and nursing homes [58]. The MNA
can detect the risk for malnutrition prior to significant changes
occur in serum protein levels or weight [55]. Its internal con-
sistency has been demonstrated in several studies, with high
interobserver reliability of 0.51-0.89 [55], and high validity
[59]. The validity of the MNA in older patients with cancer is
high (sensitivity =0.77, and specificity =0.96, AUC =0.83)
[45¢].

MUST The MUST was developed by the Malnutrition
Advisory Group of the British Association for Parenteral
and Enteral Nutrition (BAPEN) [60]. As a most commonly
used screening tool in the UK, it has also been recommended
as the priority screening tool of in several other countries [61].
The MUST is based on current BMI and weight loss in 3 to
6 months. Facilitating continuity of care from one setting to
another, it has been applied for use in all care settings.
Validation studies have included older adults and cancer pa-
tients in different settings [62].

In one recent study, three malnutrition screenings (MUST,
MNA, and NRS 2002) were compared with new European
Society for Clinical Nutrition and Metabolism (ESPEN)
criteria for malnutrition. They found that MUST had both
the highest selectivity and specificity (0.96 and 0.77 respec-
tively) among older patients with gastrointestinal cancer [63].
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PG-SGA The Oncology Nutrition Dietetic Practice Group of
the American Dietetic Association recommends PG-SGA as
the standard for nutritional assessment for cancer patients. The
PG-SGA is designed especially for cancer patients and is also
commonly used for patients with head and neck cancer [64]. It
is a very reliable and simple tool used for identifying malnu-
trition to patients who need nutritional support [65] and in-
clude both physical examination and medical history. In older
adults with cancer, the scored PG-SGA ratings have great
validity (sensitivity 100%, specificity 88%) [66¢].

Tertiary Prevention—Survival, Quality of Life

Several meta-analyses and observational studies have investi-
gated on the effect of malnutrition on mortality in older pa-
tients with cancer. However, it remains difficult to separate the
malnutrition deleterious effects from the cancer itself [67].

Mortality risk is increased for older cancer patients with
malnutrition. One recent meta-analysis found that in older
patients with cancer, malnutrition was associated with a two-
fold increased risk for mortality [68¢¢]. Another meta-analysis
of clinical trials [69] identified that undernourished older
adults at baseline benefited from oral supplementation,
resulting in reduced mortality compared with those without
supplementation.

Studies have found anywhere from a twofold to an 84%
increased risk of mortality associated with malnutrition [6, 24,
50, 51, 70]. Two prospective cohort studies evaluated patients
with colorectal cancer. In one study, patient with metastatic
colorectal cancer and malnutrition is associated with a two
times increased risk for all-cause mortality compared with
well-nourished patients [71]. Another study on advanced colo-
rectal cancer also highlighted that malnutrition was associated
with 83% higher risk for mortality [72] (Table 2). In contrast to
this, a large prospective study conducted in the Netherlands did
not find a significant association between malnutrition and mor-
tality after a 12-month follow-up period [73].

Malnutrition is also a significant factor in predicting quality
of life in older adults with cancer. One meta-analysis demon-
strated that older adults with malnutrition are more likely to
experience poor quality of life [8]. Another systematic review
similarly described that nutritional status is a strongly associated
with quality of life in cancer patients [74]. Malnutrition is asso-
ciated with greater hospital cost, hospital readmission and with
longer length of hospital stay, up to 1.5 times longer [75, 76].

The cost of hospitalization has been shown to be 24%
higher for malnourished patients. The average cost difference
with hospital’s average cost for malnourished patients was
threefold higher than that for those without malnutrition.
Malnourished patient also incurred a 61% increase in cost of
hospitalization according study findings by Correia and
Waitzberg [75]. Malnutrition is also associated with a higher

risk of hospital readmission. One study found a 90% increased
risk in readmissions within 15 days for malnourished patients
[17]. Another study found that malnourished patients were 1.5
times more likely to be readmitted within 6 months of hospital
discharge, but no confounders were controlled in this study
[77].

Malnutrition, Cancer Cachexia,
and Sarcopenia

Cancer cachexia is defined as “a multifactorial syndrome char-
acterized by severe and progressive weight loss due to a com-
plex interplay between adverse effects related to cytotoxic
therapies, cancer-related metabolic alterations, and diminished
nutrient availability due to reduced intake, impaired absorp-
tion, and increased losses” [78]. As one of the most important
comorbid conditions in older adults with cancer [79], it is still
not well described. It can lead to a decline in physical function
and is associated with poorer survival. All cachectic patients
suffer from malnutrition, while cachexia is not always present
in all malnourished patients [20]. Cancer-associated malnutri-
tion occurs when the patients do not have their nutrition need
met due to poor food intake, increased nutrient losses caused
by tumor metabolism, absorption, or assimilation.
Malnutrition and cancer cachexia could both impair prognosis
and survival for older patients with cancer. Malnutrition will
develop into cachexia, ifit is not managed and controlled well.
They differ in that only malnutrition could be reversed by
conventional nutritional support and treatment. There are also
pathogenic differences between cancer cachexia and malnu-
trition. During malnutrition, ketone bodies derived from fat
replaces glucose utilization by the brain. As a result, gluco-
neogenesis from amino acids by the liver decreases and mus-
cle mass is conserved. However, during cancer cachexia, ami-
no acids are not spared and lean body mass is depleted [80].

Sarcopenia and Malnutrition

Sarcopenia is a syndrome characterized by the loss of muscle
mass, strength, and performance [81, 82] defined by the
European Working Group on Sarcopenia in Older People
[82]. The Foundation for the National Institutes of Health
Sarcopenia Project has recently developed new criteria for
the diagnosis of low muscle mass and weakness in older adults
[83]. Whereas, older adults with cancer cachexia are
sarcopenic, most sarcopenic individuals are not considered
cachectic [20]. Sarcopenia is more common in male older
patients with cancer [84¢]. Cancer patients are subjected to
several factors that could affect muscle mass, including sur-
gery, chemotherapy, radiotherapy or hormonal therapy, an-
orexia, and reduced physical activity [85, 86¢]. On the other
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hand, sarcopenia in older patients with cancer is associated
reduced therapy tolerance, increased risk of chemotherapy
toxicity [87], postoperative complications [88¢], functional
impairment [89¢], frailty [90¢], disability [91¢], falls [92],
and mortality risk [84e, 93¢].

Malnutrition and sarcopenia are both commonly geriat-
ric conditions in older adults with cancer. Malnutrition is
a condition characterized by an imbalance of protein, en-
ergy and other nutrients that can cause measurable nega-
tive effects, whereas sarcopenia is a syndrome character-
ized by generalized and progressive loss of skeletal mus-
cle mass and strength, and decline of physical perfor-
mance [94]. Malnutrition and sarcopenia are present si-
multaneously, and they could appear clinically through a
combination of reduced body weight, decreased nutrient
intake, along with a decrease in muscle mass, strength, or
physical function [95]. Therefore, coexisting malnutrition
and sarcopenia together might lead to substantial negative
outcomes to the patients such as decreased quality of life,
functional ability and increased morbidity and mortality,
along with an increased hospital rates and costs.

Clinical Practice Recommendation
on Malnutrition

The International Society for Geriatric Oncology (SIOG) has
recommended “the inclusion of nutritional assessment before
the start of active cancer treatment for older adults, after taking
consideration of the deleterious impact of malnutrition on
older adults with cancer” [96]. The American Society of
Clinical Oncology (ASCO) has also recommended the screen-
ing and evaluation of nutritional status using the MNA in
patients age 65 years and older receiving chemotherapy.
However, despite these recommendations, we still need stan-
dardize a validated and consistent nutrition assessment tool
specifically for older adults with cancer. Since both cancer
and cancer treatment could impair patients’ nutritional status,
we should implement nutritional screening and assessment for
these patients soon after diagnosis and continue throughout
treatment [97]. The evaluation of the nutrition should be com-
prehensive, which includes a nutritional screening, assessment
of social-demographic factors, and a clinical examination.
Meanwhile, clinicians should take into account of the risk of
adverse effects of cancer treatment and carefully manage these
side effects for these who are diagnosed as malnutrition.
Finally, when feasible, a comprehensive geriatric assessment
of a patient’s medications, mood, functional impairment, frail-
ty, performance status, and cognitive status should be as per-
formed to identify additional contributing factors to malnutri-
tion in older adults with cancer. In summary, in clinical prac-
tice, we should implement early identification and treatment
of malnutrition for older adults with cancer.

@ Springer

Conclusion

Malnutrition is a common and under-diagnosed condition in
older adults with cancer. In this review, we discussed the risk
factors for malnutrition in older adults with cancer, screening
and assessment tools for malnutrition in clinical setting, and
then we reviewed the most updated studies on malnutrition
and clinical outcome. Malnutrition prevention should be com-
prehensive and needs multidisciplinary efforts from the oncol-
ogist, geriatrician, dietitian, nurse, and other health care
providers.

Challenges and Future Directions

1. To build a comprehensive geriatric assessment registry
system for older adults with cancer and have an active
follow-up of their nutrition status.

2. Since there are several screening tools and assessments
for malnutrition, we need to find the best screening and
assessment tools for our clinical practice and future
research.

3. Even though oncology treatment is the priority for cancer
medical centers, more attention should be paid to the nu-
tritional status of older adults with cancer.

4. There is a growing need for geriatric oncologists trained in
nutrition and dietitians trained in geriatric oncology.
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