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ARTICLE INFO ABSTRACT
Article history: Objectives: The aim of this study was to evaluate the 1-y survival of elderly patients with cancer and
Received 10 March 2016 the association between undernutrition and mortality.

Accepted 23 September 2016 Methods: This was a cohort study with elderly patients ages >65 y admitted between September

and October 2014. A nutritionist performed a Mini Nutritional Assessment-Short Form (MNA-SF)
Keywords: assessment during 48 h of hospital admission and collected data about potential confounding

[C\a?rfer variables (comorbidities, stage of cancer, treatment in the previous 3 mo, and reason for hospi-
Sfrvilal talization). Vital status was determined from the medical records or public records office. Overall

Nutrition assessment survival was estimated using the Kaplan-Meier method. Cox regression was performed to estimate
Undernutrition unadjusted hazard ratios. Variables with P < 0.20 by univariate analysis were selected for multi-
variate analysis. P < 0.05 was considered statistically significant.
Results: Of the 136 patients (mean age, 73.1 y; 52.2% men), 29.4%, 41.2%, and 29.4% were classified
as normal, at risk for undernutrition, and undernutrition, respectively, according to the MNA-SF.
The mortality rate was 31.6% after 12 mo. One-year mortality was higher among the undernour-
ished patients, followed by patients at risk for undernutrition. After adjustment for confounding
variables, the multivariate regression Cox model showed that being undernourished according to
the MNA-SF increased the risk for death at 1 y (hazard ratio, 5.59; 95% confidence interval, 1.8-17.3;
P < 0.001).
Conclusion: The results showed that the MNA-SF can be a useful tool in identifying elderly patients
at higher risk for 1-y mortality.
© 2016 Elsevier Inc. All rights reserved.
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The challenge in finding the best health care is the individual
diversity of the elderly population, the presence of comorbid-
ities, losses in functionality and cognitive function, and changes
in nutritional and psychological states. Nevertheless, in clinical
practice these patients often are treated as a single homogeneous
group and the limitations and risks or benefits of treatment are
sometimes not considered in clinical decisions, this being one of
the reasons for higher mortality rates. The prediction of out-
comes, particularly survival, is essential in choosing the best
treatment for elderly patients with cancer [2-5].

Association of aging and cancer increases nutritional risk. In
Europe, about one-third of elderly patients admitted to the
hospital are undernourished. Undernutrition is associated with
higher morbidity and mortality, poor quality of life, reduced
tolerance to oncologic therapy, and poor efficacy of chemo-
therapy [6-9]. One of the major challenges in the care of elderly
cancer patients is early detection of undernutrition.

The European Society of Parenteral and Enteral Nutrition
recognizes the Mini Nutritional Assessment-Short Form (MNA-
SF) as the screening tool to be used in care of the elderly. In
individuals identified by screening as being at risk for under-
nutrition, this diagnosis should be based on objective methods
(anthropometry, including body composition, biochemical in-
dicators, and data related to eating capability); however, there is
no consensus on the cutoff points for different ages or regional
variability [10]. Also, little is known about the usefulness of this
tool to predict prognosis, postoperative complications and
mortality.

Gioulbasanis et al. [6] studied 594 overweight and obese
patients with metastatic cancer. According to complete Mini
Nutritional Assessment (MNA), almost 50% were at risk for
undernutrition and 12% were already undernourished. A sig-
nificant difference in overall survival (0OS) was found between
groups and undernourished patients had significant lower OS
(3.2-9.6 mo). MNA was the only independent predictor of OS in
this cohort [6]. In a prospective study, poor MNA scores were
associated with receiving less than four cycles of chemotherapy
and with increased hazard ratios (HR) for mortality in patients
with colorectal cancer who were >70 y with palliative
chemotherapy [7]. A recent prospective study showed that a
poor MNA score was a predictor of early death in cancer
patients >70 y treated with first-line chemotherapy [8].

The risk for mortality is usually two times higher among
undernourished patients compared with cancer patients aged
>70 y who are not undernourished, as assessed by complete
MNA [4,11]. To our knowledge, there is no data available showing
that undernutrition diagnosed by MNA-SF is a negative prog-
nostic factor in elderly cancer patients.

The MNA-SF fulfills screening and nutritional evaluation
criteria. Itis validated for patients aged >65y,and can be applied by
professional dietitians, nurses, or doctors. It then becomes a simple
and useful tool in clinical practice, quickly identifying an early risk
for undernutrition or undernutrition in elderly patients [12,13].

Investigating whether undernutrition assessed by the MNA-
SF predicts early mortality can help oncologists decide the
appropriate treatment of elderly patients with cancer. The aim of
this study was to evaluate the 1-y survival of elderly patients
with cancer and the association between undernutrition and
mortality.

Material and methods
The Luso-Brazilian Survey of the Old-aged Oncology Nutrition was a multi-

center, prospective cohort study that included men and women ages >65 y, with
malignant tumors, regardless of location and stage of the disease, who were

admitted to the participant’s hospitals during September and October 2014. For
the present study, we used all consecutive elderly cancer patients (N = 350)
admitted to Cancer Hospital Unit [—the National Cancer Institute, Brazil, which
was the coordinating center of the study. Patients were excluded if they were
unable to answer the questionnaire or were not capable of providing the
necessary information, or did not agree to sign the consent form (n = 214; 61.1%).
Informed consent was obtained from all study participants before inclusion. The
protocol was approved by the appropriate ethics committee (n. 956.512/2015).

Nutritional assessment and data collection

For each patient, during the first 48 h of hospital admission, a nutritionist
performed the MNA-SF, and also collected demographic and clinical variables,
such as sex, age, weight, height, body mass index (BMI), calf circumference (CC),
presence of comorbidities, actual use of tobacco or alcohol (yes or no), tumor site,
tumor stage (initial or advanced), reason for hospitalization (surgical or clinical),
cancer treatment in the past 3 mo (yes or no), hospital length of stay, death
during hospitalization, and up to 1 y.

The original MNA-SF was a combination of six questions from the full MNA,
regarding decline in food intake, weight loss in the previous 3 mo, mobility,
actual disease/distress, psychological situation, and additional anthropometric
measures (BMI or CC). Brazilian Portuguese MNA was demonstrated to have
sufficient evidence of validity, including sensitivity and specificity, construct, and
criterion validity [12]. In the present study, the MNA-SF was applied during
hospital admission for cancer treatment, so we considered that all the patients
had acute disease or distress. Psychological situation was determined from the
medical records (medical diagnosis of dementia, depression, and Alzheimer
disease). The MNA-SF has a three-category scoring classification: 14 to 12 normal
nutritional status, 11 to 8 risk for undernutrition, and 7 to 0 undernutrition [13].

Weight (kg) was measured on an electronic digital scale (Filizola) with a 180-
kg capacity. The patients were positioned on the center of the scale in an upright
position with arms extended laterally, barefoot, and wearing light clothing.
Height (cm) was measured using the vertical stadiometer of the scale. BMI was
calculated as weight (kg) divided by height (m?) and nutritional status was
determined according to the Pan-American Health Organization for the elderly
[14]. Fifty-six patients (41.2%) were unable to stand on the scale.

CC was evaluated with the patient sitting or lying with the knee and ankle at
a 90-degree angle, with the tape placed in a horizontal position at the maximum
circumference of the calf [15].

Undernutrition was defined as fulfilling one or more of the following criteria:
BMI <23 kg/m? [14], CC <31 cm [15], or an MNA-SF score <7 of 14 [13].

Tumor sites were classified according to International Classification of Dis-
eases: oral cavity and pharynx, digestive system, respiratory system, skin
(including melanoma), male genital system, urinary system, hematologic tumors
(lymphoma, leukemia, and myeloma), and other tumors (bone and joints, female
genital system, brain and other nervous system, and the endocrine system) [16].

Tumor stage was defined as initial and advanced, preferably by clinical stage
and TNM system (primary tumor, regional lymph nodes, and distant metastasis)
classification, depending on the tumor. Initial stage was considered: in situ (Tis or
stage 0); localized extension; stage I-II; TNM T1-2, NO, and MO; or histologic
grade 1 (well differentiated) and 2 (moderately well differentiated). Advanced
stage was considered: regional or distant extension; stage IlI-IV; TNM T3-4, N1-
3, and M1; or histologic grade 3 (poorly differentiated) and 4 (undifferentiated).
Five patients with leukemia and myeloma remained without staging (3.7%).

Outcome

The primary outcome was 1-y OS. Vital status was determined from the
medical records or public records office. Early mortality was defined as death by
any cause within the first year after hospital admission.

Statistical analysis

The Kolmogorov-Smirnov test was used to test for the normality of data.
Categorical variables are described as numbers and percentages and quantitative
variables as mean (£SD) or median (minimum-maximum) according to their
distribution. Differences in the distribution of categorical sample characteristics
and MNA-SF categories were tested for significance by the % test. Differences in
quantitative variables between MNA-SF categories were assessed by one-way
analysis of variance.

OS was defined as the time from evaluation to death within 1 y or to the last
follow-up for patients with censored data. OS was estimated using the Kaplan-
Meier method, and survival curves were compared using the Log rank test for
categorical variables. Cox proportional hazards regression was performed to es-
timate HRs and their 95% confidence intervals (Cls). Variables with P < 0.20 by
univariate analysis were selected for multivariate analysis.
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Table 1
Patient characteristics and baseline variables according MNA-SF classification

Variables All patients (N = 136)

Normal (n = 40; 29.4%)

Undernutrition
(n = 40; 29.4%)

Risk for undernutrition
(n = 56; 41.2%)

N (%) n (%) n (%) n (%)
General data
Age, y, mean (+SD) 73.1 (+£6.5) 73.3 (£6.4) 73.3 (£6.6) 72.8 (£6.7)
Sex
Male 71 (52.2) 23 (57.5) 32(57.1) 16 (40)
Female 65 (47.8) 17 (42.5) 24 (42.9) 24 (60)
Use of tobacco
Yes 15(11) 36 (90) 48 (85.7) 37(92.5)
No 121 (89) 4(10) 8(14.3) 3(7.5)
Use of alcohol
Yes 15(11) 36 (90) 48 (85.7) 37 (92.5)
No 121 (89) 4(10) 8(14.3) 3(7.5)
Comorbidities
Yes 81 (59.6) 18 (45) 19 (33.9) 18 (45)
No 55 (40.4) 22 (55) 37 (66.1) 22 (55)
Disease information
Tumor site
Digestive system 54 (39.7) 17 (42.5) 21 (37.5) 16 (40)
Skin and melanoma 21(15.4) 7 (17.5) 9(16.1) 2(5)
Oral cavity and pharynx 14 (10.3) 2(5) 5(8.9) 7 (17.5)
Respiratory system 10(7.4) 2 (5) 3(5.4) 5(12.5)
Hematologic tumors 10(7.4) 1(2.5) 3(5.4) 6 (15)
Male genital system 9(6.6) 5(12.5) 4(7.1) 0(0)
Urinary system 7 (5.1) 1(2.5) 5(8.9) 1(2.5)
Others 11(8.1) 5(12.5) 6(10.7) 3(7.5)
Cancer stage (n = 131)
Initial 73 (53.7) 28 (70) 36 (65.5) 9 (25)
Advanced 58 (42.6) 12 (30) 19 (34.5) 27 (75)
Treatment in the previous 3 mo'
No 110 (80.9) 35(87.5) 45 (80.4) 30 (75)
Yes 26 (19.1) 5(12.5) 11 (19.6) 10 (25)
Nutritional assessment
BMI, kg/m? (n = 80), mean (+SD) 24.9 (+4.6) 27.8 (£3.8) 23.3 (+4.3) 22.8 (£3.9)'
CC, cm, mean (+SD) 33.1(+4.2) 35.8 (£3.3) 33.4 (4£3.5) 30.2 (+4)
MNA-SF score, mean (+SD) 9.0 (£3.2) 12 (+0) 9.9 (£1.1) 4.8 (+1.9)"
Hospitalization data
Length of stay, d, median (min-max) 6.0 (1-76) 5(1-15) 45 (1-24) 7.0 (1-76)
Reason for hospitalization
Surgical 85 (62.5) 34 (85) (67.9) 13 (32.5)
Clinical 51 (37.5) 6 (15) 18 (32.1) 27 (67.5)
Outcomes
Death during hospitalization 7 (5.1) 0(0) 1(1.8) 6 (15)
1-y mortality 43 (31.6) 4(10) 14 (25) 25 (62.5)
Survival mo, mean (£SD) 8.7 (£4.5) 11 (£24) 9.6 (+4) 5.2 (+4.9)"

BMI, body mass index; CC, calf circumference; MNA-SF, Mini Nutritional Assessment-Short Form

« Statistical difference P < 0.001 by %2 test.
f Any cancer treatment 3 mo before hospitalization.
¥ Statistical difference P < 0.001 by one-way analysis of variance.

All statistical analyses were performed with IBM SPSS Statistics for Windows,
version 20 (IBM, Armonk, NY, USA). P < 0.05 was considered statistically
significant.

Results

Baseline characteristics of the sample divided by MNA-SF are
presented in Table 1. The study included 136 patients, with a
mean age of 73.1 y (6.5 y) and median of 71 y (65-91). Most of
the patients were men with tumors in the digestive system
(39.7%) who were hospitalized for surgery (62.5%). The mortality
rate was 31.6% at 12 mo, and the mean survival time was 8.7 mo
(£4.5 mo). Of the patients, 29.4%, 41.2%, and 29.4% were classi-
fied as normal, at risk for undernutrition, and undernutrition by
MNA-SF, respectively. According to nutritional assessment, the
average BMI of the sample corresponds to the normal weight
classification, and the average CC also is classified as normal.

However, assessing the MNA-SF, 71% of the patients were clas-
sified as being at nutritional risk or undernourished (Table 1).

Of the patients with oral cavity and respiratory tract cancer,
50% were classified as undernourished by the MNA-SF. The ma-
jority (75%) of undernourished patients had advanced stage
cancer (P < 0.001). Fifty-three percent of patients who were
hospitalized for medical reasons (P < 0.001) and 47% of those
with advanced disease (P < 0.001) also were undernourished,
according to the MNA-SF. One-year mortality was higher among
those patients who were classified as undernourished, followed
by patients at risk for malnutrition (P < 0.001; Table 1).

Table 2 shows the MNA-SF results in relation to the nutri-
tional status of the patients. Undernourished patients had
reduced food intake, greater weight loss, reduced mobility, and
lower BMI and CC.

Kaplan-Meier curves for the cumulative survival according to
the nutritional assessment methods are shown in Figure 1. When
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Table 2
Absolute and relative frequencies of MNA-SF domains by rating group
MNA-SF domains Nutritional status P value
Normal Risk for undernutrition Undernutrition
(n = 40; 29.4%) (n = 56; 41.2%) (n = 40; 29.4%)

A—Food intake declined <0.001
0 = severe decrease 0(0) 0(0) 24 (60)
1 = moderate decrease 0(0) 15 (26.8) 15 (37.5)
2 = no decrease 40 (100) 41 (73.2) 1(2.5)

B—Weight loss
0 = weight loss >3 kg 0 (0) 6(10.7) 29 (72.5) <0.001
1 = does not know 0(0) 7 (12.5) 9(22.5)
2 = weight loss between 1 and 3 kg 0(0) 13 (23.2) 1(2.5)
3 = no weight loss 40 (100) 30 (53.6) 1(2.5)

C—Mobility
0 = bed or chair-bound 0(0) 4(7.1) 18 (45.0) <0.001
1 = able to get out bed/chair but does not go out 0(0) 13(23.2) 16 (40)
2 = goes out 40 (100) 39 (69.7) 6 (15.0)

D—Has suffered psychological stress or acute disease”
0 =yes 40 (100) 56 (100) 40 (100)
2 =no 0(0) 0(0) 0(0)

E—Neuropsychological problems
0 = severe dementia or depression 0(0) 0(0) 1(2.5) 0.079
1 = mild dementia 0(0) 0(0) 1(2.5)
2 = no psychological problems 40 (100) 56 (100) 38 (95.0)

F1—Body mass index (kg/m?)
0=<19 0(0) 4(7.1) 2 (5.0) <0.001
1=19-21 0 (0) 7 (12.5) 3(7.5)
2=21-23 0(0) 12 (214) 2 (5.0)
3=>23 30 (75.0) 14 (25.0) 6 (15.0)
Not possible to measure' 10 (25.0) 19 (34.0) 27 (67.5)

F2—Calf circumference
0=<31cm 1(2.5) 3(54) 17 (42.5) <0.001
3=>31cm 39 (97.5) 53 (94.6) 23 (57.5)

MNA-SF, Mini Nutritional Assessment-Short Form
Bold P value: statistical difference between groups by qui-square test.
= It was considered that all the patients had acute disease or distress.

f No weight and height measurement conditions at the time of evaluation (n = 56). Calf circumference was considered for the final score of MNA-SF.

assessed by BMI, survival did not differ between the group of
patients with a BMI <23 kg/m? (underweight) and the group
with a BMI >23 kg/m? (normal weight and overweight; data not
shown). The survival of those with CC <31 cm was lower, with a
statistically significant difference compared with normal CC
(P = 0.004; Fig. 1A). Regarding the classification of the patients
by MNA-SF, there was a statistically significant difference in the
survival (P < 0.001) and higher mortality among the under-
nourished (Fig. 1B).

By univariate Cox regression, the cancer stage, reason for
hospitalization, and undernutrition as diagnosed by MNA-SF
were significantly associated with the 1-y OS of patients. Other
variables associated with mortality are presented in Table 3.
After adjustment for potential confounding variables (comor-
bidities, cancer stage, treatment in the previous 3 mo, and reason
for hospitalization), the multivariate regression Cox model
showed that being undernourished according to the MNA-SF
increased the risk for death at 1 y (HR, 5.59; 95% CI, 1.8-17.3;
P < 0.001), and was an independent factor associated with
reduced survival in elderly patients with cancer.

Discussion

In Europe, about 30 to 70% of elderly patients admitted to the
hospital are undernourished; this number could be higher when
studying elderly patients with cancer in developing countries [9,
17-19]. Functional impairment, undernutrition, and comorbid-
ities are independently associated with survival of elderly pa-
tients with cancer [5,7].

Undernutrition in elderly patients can be identified using
various criteria, such as BMI <23 kg/m? [14], CC <31 cm [15], and
MNA-SF score <7 out of 14 [13], and can help physicians to
determine the best anticancer treatment. Undernutrition can
decrease treatment tolerance and intensity and increase chemo-
toxicity, morbidity, and mortality [5,7].

The elderly cancer patient population is a heterogeneous
group, ranging from competent and active individuals to those
who are undernourished and cognitively impaired [20]. Only
BMI could not detect the differences between them [15]. Other
parameters included in MNA-SF, such as reduced food intake,
weight loss, and mobility may reflect the difference between the
healthy elderly and those at nutritional risk, even when the BMI
is >23 kg/m?. In the group classified as undernourished, 60% had
a severely decreased food intake, 72.5% had weight loss >3 kg,
85% had some mobility impairment. Weight and height could not
be used to assess BMI in 67.5%. Fifteen percent had BMI >23 kg/
m?. In our study, BMI <23 kg/m? was not associated with
increased mortality.

In the present study, no association was found between age
and early mortality. This group of elderly patients with cancer
had a median age of 71 y, considered low compared with inter-
national studies. Global life expectancy at birth for both sexes
combined increased from 65.3 y (95% Cl, 65-65.6) in 1990 to
71.5y (95% ClI, 71-71.9) in 2013, and may be lower in developing
countries [21]. In the literature, studies with younger elderly
(ages 75-77 y) found no correlation between age and early
mortality [8], which differs from a study of patients with a me-
dian of 80 y, which found a significant association [4].
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Fig. 1. Kaplan-Meier survival curves according to (A) calf circumference (CC) and (B) the Mini Nutritional Assessment-Short Form Classification (MNA-SF Class).

In the present study, the overall 1-y mortality rate was similar
to international studies [4], partly due to our large number of
surgical patients who had no treatment in the previous 3 mo.
Although, 62% of the mortality was in undernourished patients as
assessed by MNA-SF, poor MNA scores were associated with an
increased mortality risk and were independently associated with
increased HRs for mortality in surgical and clinical settings [7,9].

A similar and large cohort study provides the evidence that
undernutrition defined as percentage weight loss in the past

Table 3

Univariable and multivariable Cox regression analyses to identify factors pre-

dicting 1-y mortality

Variables Unadjusted Adjusted’
HR (95% CI) P value HR (95% CI) P value
Age,y
<711 1.00 (referent) 0.46 1.00 (referent) 0.99
>71 0.78 (0.4-1.4) 1.00 (0.5-1.9)
Sex
Male 1.00 (referent) 0.89 1.00 (referent) 0.21
Female 0.96 (0.5-1.7) 1.54 (0.8-3)
Comorbidities
No 1.00 (referent) 0.03 1.00 (referent) 0.10
Yes 0.51 (0.3-0.9) 0.58 (0.3-1.1)
Cancer stage
Initial 1.00 (referent) <0.001 1.00 (referent) 0.001
Advanced 5.10 (2.5-10.5) 3.52 (1.7-7.4)
Treatment in previous 3 mo
No 1.00 (referent) 0.03 1.00 (referent) 0.81
Yes 2.07 (1.1-4.0) 1.10 (0.5-2.4)
Reason for hospitalization
Surgical 1.00 (referent) <0.001 1.00 (referent) <0.001
Clinical 5.89 (3.1-11.3) 4.37 (2.1-9.2)
BMI
>23 kg/m? 1.00 (referent) 0.92 1.00 (referent) 0.94
<23 kg/m? 0.94 (0.3-2.8) 1.05 (0.3-3.6)
cC
>31 cm 1.00 (referent) 0.005 1.00 (referent) 0.13
<31 cm 2.66 (1.3-5.3) 1.80 (0.8-3.9)
MNA-SF
Normal 1.00 (referent) <0.001 1.00 (referent) <0.001

Risk for undernutrition
Undernutrition

2.78 (0.9-8.4)
11.09 (3.8-32.0)

2.61 (0.8-8.2)
5.59 (1.8-17.3)

BMI, body mass index; CC, calf circumference; HR, hazard ratio; MNA-SF, Mini
Nutritional Assessment-Short Form
Bold P value: statistical difference between groups by qui-square test.

* Adjusted for comorbidities, cancer stage, treatment in the last 3 mo, and

reason for hospitalization).
f Median value for age.

6 mo or 1 mo and/or BMI and/or MNA and/or serum albumin,
independently predicts 1-y mortality in elderly inpatients and
outpatients with cancer [4]. Although in multivariate models,
adjusted HR for undernutrition varied from 1.81 to 2.13, ac-
cording to the multivariate model chosen [4], in the present
study only undernutrition according to the MNA-SF had an
adjusted HR of 5.59, showing that in our hospital setting, the
application of MNA would be enough to predict survival in
elderly cancer patients.

There are potential limitations to our study. The data is
derived from a previous study and the small sample size may
impair the stability of the findings. This may have contributed to
the fact that the risk for undernutrition rating by the MNA-SF
was not statistically associated with 1-y OS, although the HR
has shown an elevated risk (2.61). The inclusion of patients with
a variety of tumor sites and clinical stages may have contributed
to the heterogeneity of the population studied, thereby
hampering the analysis. The fact that patients were included at
different moments of cancer treatment (pre-, ongoing, and post
treatment), which directly influences the nutritional status, can
be considered another limitation of the present study. Data on
causes of death were not available; therefore, whether a factor
predicted specific cancer death or death from other causes could
not be investigated.

Among the strong points of this study, we might consider that
there is little information on the survival of elderly patients with
cancer treatment in Brazil, the inclusion of patients with
different stages and tumor sites increases the applicability of the
results and adjustment for several important variables, such as
the presence of comorbidities, helps to clarify the independent
relationship between undernutrition defined by MNA-SF and
mortality.

The findings are clinically important, and based on these, we
propose the incorporation of the MNA-SF in oncology practice
for the evaluation of elderly patients, as it can be used as a basis
for the selection of treatment for each patient and to adapt
therapeutic interventions to groups with lower life expectancy;
in addition to the information obtained, the findings can be used
to stratify or delete patients in clinical trials.

Conclusion

The search for predictive factors of survival in elderly cancer
patients is not only of speculative interest but also crucial to
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treatment decision. An MNA-SF score <7 or undernutrition could
identify patients with risk for early mortality, independent of
other known predicted factors. The results show that the MNA-
SF can be useful in identifying elderly patients at higher risk
for 1-y mortality. We also encourage conducting further research
with larger samples and specific approach about the effects of
risk for undernutrition and undernutrition in elderly patients
with cancer.
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