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ABSTRACT

Introduction: Nutritional risk is common among cancer patients receiving palliative care and is associated with reduced life expectancy.
The Nutripal screening tool is specifically designed for this population, integrating the patient-generated subjective global assessment
(PG-SGA) and the Glasgow prognostic score (GPS). Objective: To analyze the applicability of an adapted version of Nutripal, excluding
albumin, and to assess its association with overall survival. Methods: This retrospective cohort study was conducted at a Cancer Center
between July 2023 and July 2024 and included patients receiving palliative care. The Nutripal screening tool was applied in its full
version (grades 1 to 4) and in an adapted version (grades 1 to 3). The primary outcome was overall survival at 180 days. Results: A total
of 200 patients were included, most of whom were at nutritional risk (79%) and had a diagnosis of severe malnutrition (76%). PG-
SGA scores 29 were not associated with mortality. Patients classified in the highest risk category, in both the full and adapted versions of
Nutripal, had a higher risk of mortality at 180 days (p=0.02; HR = 1.57; 95% CI: 1.04-2.36), regardless of age, oncological diagnosis,
and Palliative Performance Scale (PPS) results, with moderate and similar discrimination between versions (C-statistic = 0.651 for the
full version and 0.637 for the adapted version). Conclusion: The adapted Nutripal screening tool proved applicable for identifying

nutritional risk and demonstrated the ability to predict reduced overall survival.
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RESUMO

Introdugio: O risco nutricional ¢ frequente em pacientes com cincer em
cuidados paliativos e estd associado & menor expectativa de vida. A triagem
Nutripal ¢ uma ferramenta especifica para essa populagio, integrando a
avaliagio subjetiva global produzida pelo paciente (ASG-PPP) e o escore
de prognéstico de Glasgow (EPG). Objetivo: Analisar a aplicabilidade
de uma versao adaptada da Nutripal, sem o uso da albumina, e verificar
sua associagio com a sobrevida global. Método: Estudo de coorte
restrospectiva, realizado em um Cancer Center entre julho de 2023 e
julho de 2024, incluindo pacientes em cuidados paliativos. A triagem
Nutripal foi aplicada em sua versio completa (graus 1 a 4) e adaptada
(graus 1 a 3). O desfecho primdrio foi analisar a sobrevida global em 180
dias. Resultados: Foram incluidos 200 pacientes, a maioria com risco
nutricional (79%) e diagndstico de desnutri¢ao grave (76%). Pontuagoes
29 na ASG-PPP nio se associaram a mortalidade. Pacientes classificados
no maior grau de risco, tanto na versao completa quanto na adaptada da
Nutripal, apresentaram maior risco de mortalidade em 180 dias (p=0,02;
HR=1,57; IC 95%: 1,04-2,36), independentemente da idade, diagnéstico
oncolégico e resultados de Performance Palliative Scale (PPS), com
discriminagio moderada e semelhante entre as versées (estatistica C=0,651
na versio completa e 0,637 na adaptada). Concluséo: A triagem Nutripal
adaptada mostrou-se aplicdvel na identificagio do risco nutricional, com
capacidade de predizer menor sobrevida global.

Palavras-chave: Avaliagio Nutricional; Triagem; Cuidados Paliativos;
Andlise de Sobrevida; Prognéstico.

RESUMEN

Introduccién: El riesgo nutricional es frecuente en pacientes con cdncer
en cuidados paliativos y estd asociado con una menor esperanza de vida.
El tamizaje Nutripal es una herramienta especifica para esta poblacién,
que integra la valoracién global subjetiva generada por el paciente (VGS-
GP) y el puntaje prondstico de Glasgow (GPS). Objetivo: Analizar la
aplicabilidad de una versién adaptada de Nutripal, sin el uso de albtimina,
y verificar su asociacion con la supervivencia global. Método: Estudio de
cohorte retrospectiva, realizado en un Cancer Center entre julio de 2023
y julio de 2024, que incluyé pacientes en cuidados paliativos. El tamizaje
Nutripal se aplic en su versién completa (grados 1 a 4) y en su version
adaptada (grados 1 a 3). El desenlace primario fue analizar la supervivencia
global a 180 dias. Resultados: Se incluyeron 200 pacientes, la mayorfa
con riesgo nutricional (79%) y diagndstico de desnutricidn grave (76%).
Puntuaciones 9 o mds en la VGS-GP no se asociaron con la mortalidad.
Los pacientes clasificados en el mayor grado de riesgo, tanto en la version
completa como en la adaptada de Nutripal, presentaron mayor riesgo
de mortalidad a 180 difas (»=0,02; HR = 1,57; IC 95%: 1,04-2,36),
independientemente de la edad, diagndstico oncolégico y resultados de la
Palliative Performance Scale (PPS), con discriminacién moderada y similar
entre las versiones (estadistico C igual a 0,651 en la versién completa
y 0,637 en la adaptada). Conclusién: El tamizaje Nutripal adaptado
demostré ser aplicable para la identificacion del riesgo nutricional, con
capacidad para predecir una menor supervivencia global.

Palabras clave: Evaluacién Nutricional; Cribado; Cuidados Paliativos;
Andlisis de Supervivencia; Pronéstico.
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INTRODUCTION

Palliative care (PC) is a therapeutic approach aimed
at improving the quality of life of patients and their
families'. Around 57 million people are estimated to
need PC due to some health condition?. Among the
chronic non-communicable diseases (CNCDs), cancer
is the pathology that requires this type of care the most®.
Both the development of neoplasms and antineoplastic
treatments may cause changes that compromise food
intake, favoring nutritional risk and/or malnutrition®.

Nutritional risk is defined as the increased probability
of morbidity and mortality associated with nutritional
status’. Screening is the initial step in care, enabling early
identification of this risk and guidance on appropriate
nutritional intervention®. In the context of PC, a
significant proportion of patients presents high nutritional
risk associated with lower life expectancy, demonstrating
the importance of prognostic assessment for more assertive
nutritional care’.

Nutripal is a specific screening tool for patients in
palliative care, capable of classifying nutritional risk grades
simply and at low cost®. It integrates the patient-generated
subjective global assessment (PG-SGA) and the Glasgow
prognostic score (GPS). The inflammatory response is
a relevant criterion to identify malnutrition associated
with cancer, being used as a prognostic marker in patients
with incurable cancer’. However, in clinical practice, the
albumin test is not always available at every institution,
limiting the use of the tool as intended. With all that
considered, the objective of this study is to analyze the
applicability of the adapted version of Nutripal screening
without albumin and assess its association with overall
survival.

METHOD

Retrospective cohort study conducted with cancer
patients in PC hospitalized between July 2023 and
July 2024 at a Cancer Center located in the State of
Sao Paulo. Data was obtained by reviewing electronic
medical records chosen by convenience sampling. The
study included patients with a cancer diagnosis, from
both sexes, aged 19 or older, followed up by the PC team
during hospitalization, and who had a PG-SGA record.
The study excluded individuals with no CRP and albumin
lab results during hospitalization, and those who did not
consent to participate.

Regarding functionality, patients were assessed using
the Palliative Performance Scale (PPS), obtained through
the PC team’s assessment and evolution on the closest

date of the PG-SGA application. PC was considered early
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when the PPS was higher than 60%, complementary when
between 40 and 60%, and predominant when inferior
to 40%*"°. The functional profile assessment of patients
with cancer in PC is relevant, as it reflects prognosis and
helps define the therapeutic approach according to the
clinical situation, contributing to maintaining quality of
life''-"3. Functional assessment tools, such as PPS, provide
complementary information to PG-SGA and help guide
the most appropriate nutritional care'.

Nutritional variables were collected from the PG-
SGA application, the gold-standard tool for nutritional
assessment in oncology'®. Additionally, the Nutripal® tool
was applied in its original version, classifying patients
in nutritional risk grades from 1 to 4, representing
progression from lower to higher risk®. Patients with a PG-
SGA score of 29 were evaluated for inflammation using
CRP and albumin values from the GPS", considering
results obtained within a week of the subjective assessment
application.

Aiming to make the tool applicable in the absence of
albumin, we used an adapted version of Nutripal. In that
case, patients with a PG-SGA score of <9 were classified
as grade 1, while those with a score 29 were categorized
in grade 2 when CRP <10 mg/dL and grade 3 when CRP
>10 mg/dL.

Overall survival was assessed on both versions of the
tool, considering the interval (in days) between the date of
PG-SGA application and death. The cutoff adopted was
180 days' and all living patients after that period were
censored in the survival analysis.

Initially, a descriptive variable analysis was conducted.
The qualitative variables were presented in absolute (n) and
relative (%) frequencies, while the quantitative variables
were described through mean, standard deviation,
median, minimum, and maximum values. For the
association between qualitative variables, the chi-square
test was used'® or, when needed, Fisher’s exact test. The
comparison between quantitative variables according to
groups was done using Student’s ¢ test’® or ANOVAY,
when appropriate, or non-parametric alternatives, when
the assumption of normality was not met.

The survival analysis was conducted using the Kaplan-
Meier method and group comparison through the log rank
test?. Cox’s proportional hazards model was used to verify
the hazard ratio (HR) and the 95% confidence interval
(CI) to analyze overall survival within 180 days for each
nutritional risk grade, in both versions of the tool. Two
models were produced: Complete Nutripal and adapted
Nutripal, both adjusted by age, cancer diagnosis, and
PPS, for investigation of the possible confounding effect.
Variables with missing data were considered in regression
analyses. The discriminative ability of the adjusted models
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was estimated through Harrell’s C statistic, calculated from
the final models’ predictor linear score. The significance
level adopted was 5%. The analysis was conducted using
IBM SPSS?! software, version 29.

This study has been approved by the Research
Ethics Committee, report number 7,042,811 (CAAE
(submission for ethical review): 82290824,4,0000,5432),
and a Free and Informed Consent Form (FICF) was
applied in person or virtually to the living participants,
in compliance with Resolution N. 466/2012%* by the
National Health Council (CNS) on studies involving
human beings. For those whose evolution was death, there
was no need for consent.

RESULTS

The study included 200 cancer patients in PC (Figure
1), with an average age of 64 years (+16.2), predominantly
female (52%). Of those, 61 patients (30.5%) were diabetic,
and 89 (44.5%) had hypertension. Tumors in the upper
gastrointestinal tract were the most frequent, corresponding
t0 31.5% of the sample, as shown in Table 1.

The hospitalizations occurred predominantly in nursing
ward beds (76%), with the need for clinical support being
the most frequent (70%), especially due to gastrointestinal

Adapted Nutripal and Survival in Palliative Care

and respiratory complaints. Most patients died (92%),
mainly during the hospitalization period (61.9%). The
average hospitalization duration was 18.2 days (Table
1). According to the PPS application, it was observed
that most patients needed complementary PC (65.5%),
of which 89.3% died; among those, 31.6% presented the
highest grade of nutritional risk in both Nutripal versions.
Among those classified in grades 3 and 2 (complete and
adapted versions, respectively) (47.8%), 82% presented
severe malnutrition according to PG-SGA. All the patients
with PPS lower than 40% died within 180 days.

Regarding nutritional status, there was broad variation
in the PG-SGA score, with a higher prevalence of a score
of 29 (79%) and classification of severe malnutrition
(76%). Moreover, it was verified that most patients
presented altered inflammatory patterns according to the
GPS, with large dispersion in the CRP values, with 10.1
mg/dL as the mean value (Table 1).

The overall global assessment using the Kaplan-Meier
method, based on the PG-SGA score, showed similar results
at 180 days. The survival estimate for the analyzed period
was 7.1% among individuals with a score of < 9, while those
with a score of 29 presented an 8.2% estimate. Regarding
GPS parameters, it was verified that patients with CRP
<10 mg/dL and albumin. 3.5 mg/dL presented reduced

/
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(n=524) ] —

/
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Non-eligible patients
Lacking PG-SGA (n=5)
Non-oncological (n=3)

Age under 19 (n=2)
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hospitalization (n=2)

/

\
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—_—

(n=512)

\
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Lacking albumin (n=218)
No tests in due time (n=70)
Lacking PPS (n=24)

/

Figure 1. Flowchart of patient selection for participation in the study

|
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[

Captions: n: sample size; PG-SGA: patient-generated subjective global assessment; PC: palliative care; PPS: Palliative Performance Scale.
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Table 1. Clinical, nutritional, and demographic characterization of cancer patients in palliative care

Variable Category n (%) Variable Category n (%)
Min.~Max. 21.0-98.0 Comorbidities
Age (years)
Mean/Median 64.0/64.0 Dicbefes No 139 (69.6)
Y 61 (305
Male 9 (48) & (%03)
Sex Arterial hypertension o 11 {553)
i [
Female 104 (52) yp Yes 89 (445)
Upper GIT 63 (3].5) No 16 (8)
Hematological 32(16) Yes 184 (92)
Death ) o
Intestine and rectum 28 (14) During hospitalization 114 (61.9)
Urological 2(1) After hospital discharge 70(38.1)
Chest 17(85) Higher than 60% 23 (11.5)
Oncological diagnosis Srmecolodicl 155 PPS Between 40 and 60% 131 (65.5)
ynecologica 3] Lower than 40% 46 (23)
Head and neck 10(3) (RP<10and albumin>35  6(3)
Breast 9(45) 6PS (RP> 100ralbumin< 35 114(57)
Skin 4(2) (RP> 10 uer'u; albumin < 82(41)
Central nervous system 4(2) :
— - Min.—Max. 0.0-48.9
Clinical support 140 (70) Mean/Median 101/82
Pain control 26 (13) Min.—Max. 0.7-4.0
Reason for . Albumin }
hospitalization IlIness progression 18(9) Mean/Median 2.1/2.1
Sepsis 14(7) <9 points 42(21)
Oncological treatment 2(1) PG-SGA score = 9 points 158 (79)
Hospitalization unit 152 (76) Hin.—Hax. 20-270
Hospitalization location Mean/Median 15.0/15.0
Intensive care unit 48 (24)
A 2(1)
N Min.—Max. 30-1210 PG-SGA dassification B 46 (23)
Hospitalization days
Mean/Median 18.2/14.0 C 152 (76)

Captions: n: sample size; Min.: minimum; Max.: maximum; GIT: gastrointestinal tract; PPS: Palliative Performance Scale; GPS: Glasgow prognostic score; CRP:

C-reactive protein; PG-SGA: patient—generated subjective global assessment.

survival, with a lower estimate at 50 days in the complete
version of the instrument. Moreover, it was verified that
almost all the patients classified in the highest nutritional
risk grade by the complete and adapted Nutripal versions
(grades 4 and 3, respectively) died within 180 days (Figures
2 and 3), with a survival estimate of 1.7%.

The Cox regression model presented overall significance
for both the complete and adapted versions of the Nutripal
scale (p=0.001 and p<0.001, respectively). Conversely, the
29 score in the PG-SGA, when analyzed in isolation, did
not associate with mortality within 180 days (p=0.97).
In the complete tool, the patients classified with grade 4
presented significantly lower overall survival (p=0.02) (HR
= 1.57; 95% CI: 1.04-2.36) when compared to the other
grades. Similar results were observed in the adapted version,
in which patients within grade 3 also presented significantly
higher mortality (p=0.02), with the same relative risk of
death (HR=1.57; 95% CI: 1.04— 2.36) (Table 2).

Rev. Bras. Cancerol. 2026; 72(2): e-305648

The complete (HR=1.563; 95%CI 1.038-2.353;
=0.033) and adapted version of the tool (HR=1.562; 95%
CI 1.038-2.353; p=0.033) maintained an independent
association with mortality within 180 days after age
and PPS adjustment. The tumor site did not contribute
significantly to any of the models and did not function
as a confounder (p=0.347). Regarding the discriminative
capacity, the C-statistic was 0.651 (95% CI 0.603-0.700)
for the complete version model and 0.637 (95% CI
0.589-0.685) for the adapted version, indicating
moderate discrimination and similar performance
between the two versions.

DISCUSSION

This study assesses the Nutripal adapted version’s
screening ability to identify nutritional risk in patients
with cancer in PC, considering survival. Overall survival
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Complete Nutripal Screening
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Figure 2. Overall survival curve of patients with cancer in palliative
care according to the complete Nutripal screening based on the log
rank test

Caption: CRP: C-reactive protein.

Adapted Nutripal Screening
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Figure 3. Overall survival curve of patients with cancer in palliative
care according to the adapted Nutripal screening based on the log
rank test

Caption: CRP: C-reactive protein.

analysis is essential to guide appropriate nutritional care.
The results demonstrated that lower values of overall
survival are associated with higher grades of nutritional
risk, both in the complete and adapted versions of the tool.

Alterations such as weight loss, reduced food intake,
symptoms, and functional decline are frequent in the
oncological context and contribute distinctly to the
PG-SGA score. Severe and involuntary weight loss,
when assessed in isolation, results in a <9 points score,
but is considered a prognostic factor in patients with
cancer, with a severe malnutrition classification?. In
the isolated score analysis, the 9-point cutoff did not
demonstrate to be a mortality predictor, in a way that
patients classified as being at no nutritional risk evolved
to death similarly to those at nutritional risk (7.1% wvs.

restrictions, as long as the original work is correctly cited.
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Table 2. Cox risk regression of the PG-SGA score, from both
complete and adapted Nutripal screening, in predicting survival in
cancer patients in palliative care (n=200)

Variables HR (95% CI) p
<9 points in the PG-SGA scale 1.00
=9 points in the PG-SGA scale 0.99 (0.69-1.41) 0.97
Nutritional risk grade
Grade 1 1.00

Complete Nutripal

rrooning Grade2  087(034-223) 078
Grade3  078(053-115) 021
Graded  157(1.04-236) 002

Nutritional risk grade
Grade 1 1.00
Grade2  0.79(0.54-1.15) 0.22

Grade 3 1.57 (1.04-2.36) 0.02
Captions: HR: hazard ratio; CI: confidence interval; PG-SGA: patient-generated

Adapted Nutripal screening

subjective global assessment.

8.2%), which can be justified by the aforementioned
aspect. A prior study demonstrated that in individuals
with incurable cancer, 215 scores are associated with
shorter survival®®. Additionally, although the parameters
assessed by PG-SGA are relevant components of the
malnutrition diagnosis, their prognostic value is not
superior to inflammatory markers, which decisively
contribute to nutritional decline**?. CRP levels above
10 mg/dL have been associated with a worse prognosis
in oncological patients™.

CRP is an acute-phase protein, an indicator of
tissue injury and inflammation®. It is an easy-access
inflammatory marker of great relevance in the analysis
of progression and prognosis of neoplasms*. In the
present study, the group with <9 points in the PG-SGA
presented a mean CRP of 10.6 mg/dL, justifying the high
mortality rate, reinforcing the importance of considering
multiple parameters in the care practice. Furthermore, an
overall survival inferior to 50 days was verified even in
patients with CRP and albumin at adequacte levels. It is
important to highlight that this group was reduced (n=>5)
and presented an average of 15.6 points in the PG-SGA
scale with a severe malnutrition diagnosis.

Severe malnutrition was the most prevalent nutritional
diagnosis in the sample. In cancer patients, protein-energy
malnutrition may result from both reduced food intake
and inflammatory or illness-associated mechanisms, being
correlated to clinical and unfavorable outcomes®. In PC,
these etiologies tend to coexist, aggravating nutritional
impairment even more.

The difference between the complete and adapted
versions is the use of albumin. Itis an accessible marker and
can be an indicator of adverse outcomes, with values under
3.5 mg/dL considered hypoalbuminemia”?. However,
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in clinical practice, it is not a commonly requested item
for systemic inflammation assessment; 218 patients
were excluded from the study due to the absence of this
biochemical marker, highlighting the importance of the
adapted tool.

Similar results were observed regarding the correlation
between worse survival and a higher grade of nutritional
risk in the tool (complete and adapted), regardless of
age, PPS, and oncological diagnosis. The predictive
discrimination was moderate, with similar performance
between both versions, differing from the result found in
the complete tool study (area under curve — AUC 0.76),
but which can be associated with the amount of variables
used in the study, reduced sample size in the present study,
and retrospective design.

Survival analysis of patients with cancer in PC is
important for effective and adequate nutritional care,
considering the disease prognosis. In patients with a
survival estimate higher than six months, nutritional
therapy (NT) aims to ensure the proper provision of
nutrients, minimize metabolic disorders, and contribute
to the preservation of functional performance and quality
of life>!>%%¢ On the other hand, in the late stage of
life, the nutritional approach aims to prioritize patient
comfort, not indicating artificial NT due to the absence
of proven benefits’.

PC is highly relevant in the integral care of patients
with advanced cancer®. The functionality assessment
through PPS demonstrated a greater need for a
complementary or predominant PC. PPS results <30%
can predict the last months of life in PC*. In the present
study, most patients with PPS between 40% and 60%
evolved to death, with severe malnutrition being a
common finding among them. PPS scores under 60%
reflect impaired walking and daily life activities, frequently
followed by reduced food intake, which complements the
information obtained through PG-SGA. Thus, despite the
high mortality observed, the Nutripal tool is indicated to
identify nutritional risk, as it is a non-invasive instrument,
capable of guiding nutritional care with a focus on quality
of life and valuing comfort.

The main strength of this study is being the first to
assess the applicability of the Nutripal tool without using
albumin, which broadens its potential use in clinical
practice. Yet, some limitations must be considered. Because
this is a retrospective cohort study with convenience
sampling, there is a possibility of selection bias, meaning
that the patients included may not adequately represent
the population. Furthermore, the sample size and data
collection exclusively from electronic records may have
caused information bias. We recommend that prospective
studies be conducted with larger samples for a more robust

Rev. Bras. Cancerol. 2026; 72(2): e-305648

assessment of the tool, including a formal validation of
the instrument.

CONCLUSION

The adapted Nutripal screening demonstrated good
applicability in identifying nutritional risk, regardless of
age, oncological diagnosis, and PPS, predicting poorer
survival in patients classified with a higher risk grade.
Therefore, the tool is useful for clinical practice and can be
incorporated into the care of cancer patients in palliative
care when the albumin lab result is unavailable.
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