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Background: A significant number of cancer deaths is partly due to late diagnosis of the disease at an
advanced stage beyond cure. In this context, by applying the adequate tools, palliative care provides terminal
cancer patients with the proper support for survival with a higher quality of life. The objective of this study
was to describe the nutritional profile of terminal cancer patients and to evaluate the relationship among
Patient-Generated Subjective Global Assessment (PG-SGA) score, clinical-functional characteristics and
survival.

Methods: The present work is a retrospective cohort study with 104 terminal cancer patients. The
Karnofsky Performance Status (KPS) was used to obtain socio-demographic data and clinical history and
assess functional capacity. Furthermore, patients were classified by groups and PG-SGA score ranges.
Results: In the first medical consultation, the PG-SGA revealed that most patients were moderately or
severely malnourished and in critical need of immediate symptom management. Functional capacity of
almost half of all patients lay within a KPS score of 40 to 70. Survival analysis revealed that the median
time of mortality by cancer was 5 (3.3-6.7) months. Furthermore, patients with an SGA-C, i.e., severely
malnourished (P<0.001), a PG-SGA score >9 (P=0.036) and a KPS score <40 (P<0.001) had a lower median
time of survival.

Conclusions: In addition to evaluating nutritional status, the PG-SGA is directly related with survival

in terminal cancer patients. The use of this tool in the studied population is of paramount importance to

provide individualised and adequate support for these patients.
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Introduction

In 2012, there were 14.1 million new cancer cases and
8.2 million cancer deaths worldwide (1). According to
estimates, there will be approximately 600,000 new cancer
cases in Brazil in 2016 and 2017. In addition to non-
melanoma skin cancer, which will be responsible for

180,000 new cases, there will be approximately 420,000 new
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cancer cases (2). According to estimates, in 2030, the global
occurrence of new cancer cases and cancer deaths will be
21.4 million and 13.2 million, respectively, which is a result
of population ageing and a reduction of child mortality and
infectious diseases in developing countries (1).

The majority of cancers are diagnosed when the disease
is at a locally advanced and/or disseminated stage, given
that initial tumours usually do not produce symptoms that
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justify a check-up. Therefore, early detection measures are
of particular importance because treatment potentially leads
to cures only at the initial clinical stages (3). When a chance
of recovery is exhausted, the palliative care is employed
to enhance treatment (4). Specifically, palliative care is
characterised by a set of measures aimed at controlling pain
and other symptoms, preventing and relieving suffering, and
handling spiritual and psychosocial matters. Hence, when a
prognosis is limited, treatment focuses on the quality of life
of terminal cancer patients and their family (5).

By providing a comprehensive approach, respecting
the desires and needs of the patients and their family,
controlling symptoms, enabling socialisation, and resolving
pending matters, palliative care helps mitigate the
detrimental effects of disease progression and thus improves
quality of survival (4). In this context, the Karnofsky
Performance Status (KPS) is an important tool to assess
and follow-up the functional capacity of terminal cancer
patients. The KPS was initially developed in 1940 to assess
the effects of chemotherapy on the functional capacity of
cancer patients (6). Symptoms such as alterations in taste,
nausea, vomiting, early satiety, diarrhoea, constipation,
anorexia and weight loss, attributed to collateral damage
of treatment or to disease progression itself, affect patient
functional capacity and have a negative impact on quality of
life. Thus, appropriate symptom management is important
in palliative care (7).

Functional capacity and survival are intimately related to
the nutritional status of terminal cancer patients (8). Cancer
cachexia is characterised by systemic inflammation, negative
protein balance and involuntary loss of lean body mass,
with or without wasting of adipose tissue. Furthermore,
cancer cachexia is present in the majority of terminal cancer
patients and is responsible for approximately 22% of deaths
in this patient group (9,10).

Aiming to evaluate nutritional status, Detsky er al. (11)
have developed the Subjective Global Assessment (SGA), a
standardised questionnaire validated as a method to identify
surgical patients at nutritional risk or with established
malnutrition. However, its use has been adapted to several
clinical conditions. This instrument exhibits a good association
with morbidity and with anthropometric and laboratory
parameters (11). Based on the SGA, Ottery (12) created the
Patient-Generated Subjective Global Assessment (PG-SGA),
which has been translated and validated for the Portuguese
language (13). This is an adaptation of the SGA specific for
cancer patients. In addition to group classification resulting
from the SGA, the PG-SGA has numeric scores (10). A score
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is attributed to each component of the PG-SGA according
to the impact of symptoms on the nutritional status (14). The
sum of the scores then provides guidance with respect to the
required level of intervention (14). The PG-SGA has a high
degree of sensitivity (98%) and specificity (82%) compared
to other tools for the evaluation of the nutritional status of
patients with different cancer types and stages (15). Because
it relates to the reduction of quality of life, this tool might
be useful not only for curative treatment but also during
palliative care.

In addition to evaluating the nutritional status of cancer
patients, the PG-SGA, combined with the KPS score,
potentially exhibits a prognostic value and allows for specific
interventions according to disease progression during
palliative care. Thus, the objective of the present study was
to describe the nutritional profile of terminal cancer patients
and to evaluate the relationship among PG-SGA score,
clinical-functional characteristics and survival.

Methods
Patients

The present work is a retrospective cohort study with
data collected between May 2009 and May 2015 at the
Centre for Palliative Care of the Pedro Ernesto University
Hospital, State University of Rio de Janeiro. All patients
>18 years of age who had their PG-SGA score assessed in
the aforementioned period were included. Patients with
incomplete assessments, with no classification or with
incomplete questionnaires and patients or accompanying
persons who had trouble communicating were excluded. The
protocol was approved by the Research Ethics Committee of
the Pedro Ernesto University Hospital, in accordance with
the provisions of the Declaration of Helsinki. All patients
signed an informed consent form.

Body mass index

Nutritional status was assessed by calculating the body mass
index (BMI) during the first medical consultation, when
patients still exhibited clinical and functional conditions for
measurements. Participants had their body weight and height
measured with an anthropometric scale (MIC 2/A 200 kg
x 100 g Micheletti mechanical platform scale, Sio Paulo,
Brazil). Based on the obtained data, the BMI was calculated,
and patients were classified into three groups: underweight
(<18.5 kg/m?), eutrophic (18.5 to 28 kg/m?), and overweight
(>28 kg/m?).
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Patient-generated subjective global assessment

A nutritionist who had experience and was trained to use
the tool administered the PG-SGA on patients during the
first medical consultation. The first section of the tool was
composed of questions to be completed by patients or their
family and was related to body weight, food intake, daily
symptoms of the gastrointestinal tract that persisted for
more than two weeks, and functional capacity. In the second
section, data on the disease and its relation to the nutritional
needs, metabolic needs and physical exam were obtained, and
patients were classified into groups (SGA-A: well nourished;
SGA-B: suspected malnutrition or moderately malnourished;
and SGA-C: severely malnourished) and score ranges (score
0-1: no need for nutrition intervention; score 2-3: patient
and family education with pharmacological interventions;
score 4-8: nutrition intervention; and score >9: critical
need for symptom control and/or options for nutrition
intervention) (13).

Karnofsky Performance Status (KPS)

The KPS score was obtained by professionals of the
multidisciplinary team by applying questions and direct
observations regarding functionality. This is a scoring
system that classifies patients on a scale from zero to 100.
Specifically, a score of 100 represents a good state of health,
and zero represents death (6). The KPS score is categorised
into three ranges: <40 (patient unable to care for self,
requiring equivalent of institutional or hospital care; the
disease may be progressing rapidly), 40-70 (unable to work,
able to live at home, and able to care for most personal
needs; a varying degree of assistance is needed), and >70
(able to carry on normal activity and to work; no special
care is needed).

Statistical analysis

The sample size was calculated using MedCalc version 8.2
(MedCalc Software, Mariakerke, Belgium). A minimum of
80 cases were required to test the alternative hypothesis that
the correlation coefficient (correlation between the PG-SGA
and KPS scores) was higher than 0.40 (or less than —0.40),
assuming a type I error of 5% and a type Il error of 20%.
The time of cancer mortality was determined considering
the interval between the admission examination and the
informed date of death, or the last telephone contact with
the patient or family if there was no death report in the
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record, or the date of the last examination when there was no
information on the date of death and it was not possible to get
in touch with the patient or his/her family. The Kolmogorov-
Smirnov test was performed, and the continuous variables
age, KPS, and PG-SGA exhibited a normal distribution,
whereas time of survival exhibited a non-normal distribution.
In the sample description, data are expressed as the mean
+ standard deviation, or median (minimum and maximum
values) for numeric variables, according to the normality of
variables, and proportional to categoric variables. Multiple
comparisons of numeric variables between three or more
groups were performed via analysis of variance (ANOVA).
Parametric correlations were tested by means of Pearson’s
correlation analysis, and non-parametric correlations were
tested with Spearman’s correlation analysis. The Kaplan-
Meier estimate was used to calculate the time of survival,
and the Log-Rank significance test evaluated the equality
of distribution of survival. The probability of survival was
evaluated with the variables PG-SGA score (categorised into
three ranges: 0-3; 4-8; and >9) and KPS score (categorised
into three percent ranges: <40; 40-70; and >70). Data analysis
was performed using SPSS software, version 17 (SPSS,
Chicago, IL, USA). A level of significance of 5% was adopted
for all statistical tests.

Results
Social and clinical characteristics

The studied sample was composed of 104 patients with
a mean age of 64.9x13 years, of which 59.6% were men.
Regarding education level, only 5.8% had a bachelor’s
degree or higher. With respect to religion, most reported
to be Catholic (65.4%), and 10.6% had no religious
affiliation. Most of the patients (56.7%) reported one or
more comorbidities, of which the most common were
hypertension and diabetes. Regarding the primary tumour
site, the most prevalent sites were the genitourinary system
(19.2%), lungs (18.3%) and head and neck (18.3%). Distant
metastases were reported by 70.3%, with the bones, liver
and lungs most commonly affected. Social and clinical
patient characteristics and the site of origin of primary
lesions and that of metastases are listed on Table 1.
According to their PG-SGA, 24%, 41.3% and 34.6% of
the patients were classified as SGA-A, SGA-B and SGA-C,
respectively. Regarding the numeric PG-SGA, 76%
exhibited a score >9. With respect to a history of weight
loss evaluated in the PG-SGA, 19.2% of the patients were
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Table 1 General characteristics of patients and neoplastic lesions

Variable

Number (%) or mean + SD

Demographic data
Sex (male/female)
Age (years)
Level of education
Less than high school completion
High school completion
Some postsecondary education
Postsecondary certificate
Associate’s degree
Bachelor’s or higher degree
Religious affiliation
Catholic
Other religion
Without religion
Uninformed
Comorbidities
Hypertension
Diabetes
Others
Location of the primary tumor
Genitourinary
Head and neck
Lung
Colon and rectum

High gastrointestinal tract and
attachments

Breast
Hematologic tumor
Others

Metastasis location
Bone
Liver
Lung
Lymph nodes
Brain

Others

62/42
64.8+13

40 (38.5)
29 (27.9)
4(3.8)
23 (22.1)
2(1.9)
6 (5.8)

68 (65.4)
23 (22.1)
11 (10.6)
2(1.9)

43 (31.7)
22 (21.1)
12 (11.5)

20 (19.2)
19 (18.3)
19 (18.3)
16 (15.4)
13 (12.5)

25 (24)
18 (17.3)
16 (15.4)
8(7.7)
6 (5.8)
15 (14.4)
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Table 2 Nutritional status and functional capacity of the sample
evaluated

Variable Number (%)

Body mass index (n=62)

Low weight 34 (54.8)
Eutrophic 16 (25.8)
Overweight 12 (19.3)

Patient-Generated Subjective Global Assessment (n=104)

Groups
A 25 (23.8)
B 43 (41.3)
C 36 (34.6)
Score
0-3 13 (12.5)
4-8 12 (11.5)
>9 79 (76)

Karnofsky Performance Status (n=91)

>70 23 (25.9)
40-70 43 (47.2)
<40 28 (30.8)

not able to recall their weight one and six months ago, and,
among those who were able to provide this information,
43.3% exhibited weight loss in one or both time periods.
The mean PG-SGA score was 14+7.4. The mean KPS score
was 58.6x17.3, among which a KPS score <40 was found
in 30.8% of the patients (Table 2). There was a statistically
significant inverse correlation between the PG-SGA and
KPS scores (r=—0.432, P<0.001). In the analysis of the three
PG-SGA groups, we found that the worse the classification
of the nutritional status was, the lower the KPS score
(P<0.001).

The median time of cancer mortality in the studied sample
was 5 (3.3-6.7) months (Figure I). There was a statistically
significant difference in the time of survival between the
PG-SGA classifications. Figure 2 displays the survival curves
according to the three PG-SGA groups. According to this
classification, the median survival of the SGA-A, SGA-B and
SGA-C groups was 11 (9.5-12.5), 5 (3.6-6.5) and 3 (2.4-3.6)
months, respectively (P<0.001). There was a statistically
significant difference in the time of survival between the
PG-SGA score ranges. Figure 3 shows the survival curves
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Figure 1 Cancer survival curves in the studied sample.
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Figure 2 Survival curves according to the three Patient-Generated

Subjective Global Assessment (PG-SGA) groups. The curves for

the SGA-A, SGA-B and SGA-C are represented by blue, red and

grey, respectively. There was a significant difference in the time of

survival between the PG-SGA classifications (P<0.001).

according to the PG-SGA score ranges; according to this
classification, the median survival of patients within score
ranges of 0-3, 4-8 and >9 was 7 (1-13), 11 (3.1-19) and
3 (1.9-4.1) months, respectively (P=0.036). There was a
statistically significant difference in the time of survival
between the classifications of the KPS score. Figure 4 displays
the survival curves according to the three KPS score groups.
According to this classification, the median survival of the
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Figure 3 Survival curves according to the Patient-Generated
Subjective Global Assessment (PG-SGA) score ranges. The curves
for patients scoring 0-3, 4-8 and >9 are represented by blue, red
and grey, respectively. There was a significant difference in the
time of survival between the PG-SGA score ranges (P=0.036).

<40, 40-70 and >70 groups was 3 (2.2-3.8), 6 (3.6-8.4) and
11 (6.1-16) months, respectively (P<0.001).

In the analysis concerning the site of the disease and the
BMI, there was a difference in the meantime of survival,
albeit with no statistical significance. The mean time of
survival was lower for patients with lung tumours and for
those classified as underweight (7able 3).

Discussion

Prognostic evaluation is an important task for health
professionals involved in terminal cancer patient care. It is
necessary for decision making regarding treatment and to
improve quality of life (16).

In the studied sample, male patients were predominant,
and the mean age was >60 years, which is consistent with
other studies on terminal cancer patients (17-19). With
respect to education level, the majority had an incomplete
primary school education. Notably, education level is an
indicator of poverty and is related to a lack of knowledge,
difficulty in accessing the health care system, late diagnosis
and advanced disease stages (20). When asked about
the religion they practised, most patients declared to be
Catholic, followed by evangelic and no religious affiliation.
The focus on spiritual and religious patient matters must
occur at the beginning of assistance, considering and
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Figure 4 Survival curves according to the Karnofsky Performance
Status (KPS) score classifications. The curves for the >70, 40-70
and <40 groups are represented by blue, red and grey, respectively.
There was a significant difference in the time of survival between
the KPS score classifications (P<0.001).

Table 3 Average survival time according to the site of disease and
body mass index

Variable Survival (months)

Site of disease

Genitourinary 19.8
Lung 3.2
Head and neck 6
Colon and rectum 6.5
High gastrointestinal tract and attachments 3.7
Breast 5
Hematologic tumor 4
Others 3.3

Body mass index

Low weight 5.8
Eutrophic 7
Overweight 13.2

respecting patient beliefs, to take the necessary measures
for the resolution of possible intercurrences of the patient,
family and team (4).

With respect to the primary site of the disease, the
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head and neck was among the most prevalent, with a mean
time of survival of six months, which is consistent with the
previously reported median survival of four to seven months
among patients with epidermoid head and neck cancer who
developed metastatic disease (21). Interestingly, the sites
of metastases may have an impact on survival, and liver
metastases are significantly prognostic (22). Similar to our
findings, Chuang ez 4/. (17) and Manfro et al. (19) have shown
that the most predominant metastases among patients under
palliative care are located in the bones, lungs and liver and
are responsible for significant functional limitations, such as
pain, dyspnoea, difficulty in locomotion and ascites.

Cancer treatment and disease progression produce
symptoms that can reduce food intake and, thus, alter the
nutritional status and negatively affect the quality of life of
the terminal cancer patient (23). In the present study, the
evaluation of the BMI revealed that more than half of the
patients who had their index calculated in the first medical
consultation were underweight. Of note, the BMI was not
calculated in as many as 40.4% of the patients due to their
difficulties in walking and standing on the scale. The PG-
SGA, which was evaluated in the entire sample, exhibited a
nutritional risk or the onset of moderate/severe malnutrition
in 75.9% of the patients and is thus an important tool
for this population, given that it is a subjective method
that considers broader questions, such as the presence of
symptoms with nutritional impact, functional capacity,
physical exam, and alterations in body weight (13). Weight
loss occurs due to a negative energy balance, which is a
result of reduced food intake and metabolic changes caused
by the disease (24). Interestingly, approximately 80-90% of
terminal cancer patients exhibit significant weight loss, of
which approximately 25% die due to cancer anorexia and
cachexia syndrome (25).

Malnutrition has a negative impact on both patient
well-being and the clinical evolution of the disease and is,
thus, a factor of poor prognosis that significantly affects
survival (25). In the present study, the reduced median time
of cancer mortality might be due to the advanced stage of
the disease present in the majority of the patients and to
the several symptoms related to disease progression that
negatively impact quality of life, functional capacity, and
nutritional status and reduce survival. Tan et al. (26) and
Gupta et al. (18) have found that terminal cancer patients
with SGA-C had a lower median survival than those with
SGA-B or SGA-A, thus reinforcing the importance of
implementing the PG-SGA in cancer treatment centres,
given that it provides useful information on prognosis. In the
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present study, both SGA-C patients and those with a score >9
in the numeric PG-SGA exhibited a median survival of three
months, supporting the fact that symptoms caused by the
evolution of the disease are directly associated with reduced
functional capacity and prognosis. However, patients within
the score range of 4-8 exhibited higher survival compared
with those within the score range of 0-3, which might
be explained, at least in part, by the positive effect of the
interventions performed during palliative treatment. The PG-
SGA score also demonstrated the critical need for immediate
intervention, including nutritional intervention and symptom
control in most patients. This result is consistent with the
study by Shahmoradi et a/. (27), which found that almost all
patients needed some type of recommendation to improve
their nutritional status and quality of life and that the higher
the PG-SGA score was, the worse the individual outcome.
However, it is important to note that the nutridonal approach
in palliative care must envision overall well-being rather than
reversing the nutritional status.

In addition to the nutritional status, the functional
capacity of terminal cancer patients is considered an
important prognosis factor, given that one of the main
concerns in the treatment of these patients is to maximally
maintain their autonomy in everyday activities (28). In this
context, a low KPS score has been recognised as a predictor
of worse survival, especially among patients with a score
<40 (29). Several studies have shown that the KPS score is a
tool with high precision for medical estimates regarding life
expectancy (30-32). In the present study, the PG-SGA and
KPS exhibited a statistically significant inverse correlation,
suggesting that both can be used in the evaluation of patients
under palliative care, given that the obtained information
is complementary and provides guidance for the adequate
measures to assess for each patient. We think that the KPS
should be applied in all medical consultations, to compare
the functional status of patients at the intervals between
exams and, thus, facilitate the evaluation of the measures
chosen for each patient by the multiprofessional team.

Based on the evaluation performed with the PG-SGA
and KPS, patients must receive nutritional guidance and
strategies on increasing nutrient fractionation, calorie
density of meals, nutritional supplement intake and best-
tolerated food consistency. Furthermore, patients should
then be offered their preferred food or meals that may help
improve symptoms, provided they are able to receive them
and conditions are re-evaluated at each follow-up. In a study
by Baldwin ez al. (33), oral nutritional supplementation in
malnourished terminal cancer patients was associated with
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a significant increase in energy intake, beneficial effects on
appetite and improved global quality of life. Despite the
great usefulness of these tools, each measure must always be
individualised, considering the peculiarities of each patient,
including those scoring >9 on the PG-SGA, in which
case the multiprofessional team is advised to reconsider
the recommendations exposed by the tool and to make
adaptations whenever needed. Continuous monitoring
of cancer survival must become an inexhaustible source
of information for health professionals and a stimulus to
improve the political and health care systems (34). Further
research in this field is imperative to provide insight and
broaden knowledge on the matter to ensure a more reliable
intervention that aims to contribute to an improved quality
of life and, thus, to enhance the survival of terminal cancer
patients under palliative care.

Conclusions

The nutritional status of terminal cancer patients under
palliative care is thought to have a great influence on quality
of life and survival because it is responsible for various
functional limitations exhibited by these individuals. Thus,
continuous monitoring, including nutritional and functional
evaluations, is necessary. The present study found that at
the first medical consultation, most of the patients exhibited
nutritional risk or moderate/severe malnutrition in need of
immediate intervention for symptom control and of specific
nutritional guidance, according to an analysis of the PG-
SGA. Furthermore, the analysis of survival showed that
the most severely affected nutritional status, the highest
presence of symptoms and most reduced functional capacity
were associated with a lower survival time among the
studied population. Given that the PG-SGA is a method
that identifies and evaluates subjective aspects, such as
changes in body weight, the presence of symptoms, food
intake, functional capacity and metabolic changes, the
assessment allows health professionals to determine the
measures to be taken for each patient in a satisfactory
manner. Thus, the authors suggest that the PG-SGA should
be used not only to evaluate nutritional status but also as
a complementary tool to the KPS to evaluate survival in
palliative care.
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