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ARTICLE INFO SUMMARY
Article history: Rationale & aims: Pancreatic cancer (PC) is the third most common type of gastrointestinal tract cancer
Received 28 February 2021 in Europe and the fourth leading cause of death by cancer. Its initial stage is asymptomatic Therefore, the

Accepted 12 September 2021 diagnosis tends to be late leading to locally advanced stages that presuppose late and debilitating

symptoms, which consequently makes the Nutritional Status (NS) get worse. The weight loss (WL),
KeyWOTdS_-’ malnutrition, and oncologic cachexia, which are quite prevalent in PC patients, reflect a poor prognosis.
Pancreatic cancer We aimed to track and evaluate the NS and Functional Status (FS) of PC patients (hospitalized patients —
Malnutqt{on - HP and Day Hospital patients — DHP) and associate NS with symptoms with nutritional impact and FS.
alnutrition GLIM criteria . . . . .

Symptoms Methods: Observational cohort study in PC patients from Garcia de Orta Hospital. NS was tracked and
Weight loss evaluated using Nutritional Risk Screening (NRS-2002) and Patient-Generated Subjective Global
Functional status Assessment (PG-SGA). To assess FS we used the Eastern Cooperative Oncology Group (ECOG), Karnofsky
Performance Scale Index (KPSI) and Handgrip Dynamometer (HGD).
Results: 41 PC patients (30-HP and 11-DHP). 29 patients in stage IV of the tumor. 24 with a WL >10% in
the last 6 months. 37 manifest symptoms with nutritional impact. 30 to 34 malnourished according to
the GLIM criteria and PG-SGA, respectively. 11 in ECOG level 2 and corresponding KPSI, 10 in level 3 and 8
in level 4. 28 patients had a value of HGD below the 10th percentile. NRS-2002, PG-SGA and GLIM criteria
were positively correlated with the symptoms (p < 0.01), % WL (p < 0.01) and ECOG (p < 0.01) and
negatively correlated with HGS (p < 0.05 — NRS-2002; p < 0.01 — PG-SGA and GLIM criteria).
Conclusions: PC patients manifest debilitating symptoms with nutritional impact, namely severe WL and
anorexia, which in turn lead to deterioration of the NS and FS. It is an oncology population with high
nutritional risk and a higher prevalence of malnutrition, associated with severe % WL and symptoms and
a sharp decline in FS.

© 2021 Elsevier Ltd and European Society for Clinical Nutrition and Metabolism. All rights reserved.

1. Introduction latest data (2018) the estimated values for PC in Portugal, there are
around 1619 new cases and 1594 deaths with PC being the sixth

Pancreatic cancer (PC) is the third most common type of cancer leading cause of cancer mortality [3].
of the gastrointestinal tract in Europe and represents the fourth The diagnosis of PC is usually delayed, given that premalignant
leading cause of cancer death among all types of cancer [1,2]. In the pancreatic lesions and the initial stage of PC are asymptomatic,
resulting in a rapid and aggressive evolution, which deals with
locally advanced and metastatic stages that presuppose late and
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PC patients associated with exocrine pancreatic insufficiency
have malabsorption of nutrients, accompanied by jaundice,
asthenia, unintentional weight loss (WL), anorexia, epigastric and
lumbar pain, early satiety and gastrointestinal symptoms such as
nausea, incoercible vomiting, dehydration, diarrhea and steator-
rhea and, consequently, energy-protein malnutrition [1,5—7].

Unintentional weight loss is usually the first symptom of cancer
patients. Several studies have reported it affects 50—80% of cancer
patients and it is a factor dependent on the location, stage and type
of tumor, being strictly related to malnutrition and oncological
cachexia [8—10]. Pancreatic cancer belongs to the group of cancer
with a higher prevalence of weight loss, around a percentage higher
than half of the patients [11—13]. Furthermore, WL is a criterion
commonly used in clinical practice, included in numerous
screening, assessment, diagnosis and classification tools of
malnutrition and as one of the diagnostic criteria for cachexia
[9,11,13].

The etiology of malnutrition in cancer patients is complex
because it is correlated to secondary symptoms from antineoplastic
treatments, symptoms with nutritional impact, functional status
(FS) and the nutritional therapeutic intervention implemented [12].

Oncological malnutrition is multifactorial and arises from
decreased energy-protein intake and increased nutritional needs,
with an unfavorable outcome and unintentional WL associated
with a loss of muscle (MM) and bone mass and, consequently, a
decrease in cognitive and functional functions and an increase in
comorbidities [11,14]. Oncological cachexia is defined as a multi-
factorial syndrome that is characterized by a continuous loss of
skeletal MM, with or without loss of fat mass, which cannot be
reversed by conventional nutritional support and leads to pro-
gressive functional disability [11]. Therefore, the anorex-
ia—cachexia syndrome represents the direct cause of at least 20% of
deaths and can affect 80% of cancer patients, being associated with
more advanced stages and higher morbidity and mortality [8,15,16].
Furthermore, these also have implications for the functional status
of patients [11,14,17].

2. Aims

This study is aimed to track and evaluate the nutritional status of
pancreatic cancer patients (hospitalized patients (HP) and Day
Hospital patients (DHP)) through Nutritional Risk Screening (NRS-
2002) and Patient-Generated Subjective Global Assessment (PG-
SGA); evaluate the functional status of these patients using the
Eastern Cooperative Oncology Group (ECOG) and Karnofsky Per-
formance Scale Index (KPSI) scales and Handgrip Dynamometer
(HGD); and associate NS with symptoms with nutritional impact
and FS.

3. Patients and methods
3.1. Study design and patients

This study was designed and conducted according to the
declaration of Helsinki and approved by the Hospital Ethics
Committee.

An observational cohort study in HP or DHP from Garcia de Orta
Hospital. Data were collected between February 2019 and June
2020. HP includes patients that, at the time of the evaluation, had
been hospitalized for less than 48 h in the Hematoncology or
Medical service. DHP refers to patients with outpatient health care,
where patients remain only the time needed to complete their daily
chemotherapy treatment.

Inclusion criteria: adults (age > 18 years) with a confirmed
diagnosis of pancreatic cancer about 1 year or less, who may be
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doing chemotherapy, radiotherapy, surgery and combination ther-
apy or had completed treatment and agreed to participate in the
study. Exclusion criteria: patients in a coma, mentally handicapped,
unable to independently respond to the PG-SGA, refused to be
included in the study, patients with repeated readmissions or pa-
tients with more evaluations during hospitalization and chemo-
therapy treatment.

Each patient's general features (age, sex, etc.), comorbidities and
the number of medications they were taking were obtained
through face-to-face interviews. The information about each pa-
tient's cancer stage (TNM classification), histological classification
and treatment were gathered from the patient's medical file. Data
collection, anthropometric measurements, Handgrip Strength
(HGS), as well as the application of NRS-2002 and PG-SGA were
assessed and registered by the researcher.

3.2. Nutritional risk screening

The NRS-2002 tool was used for nutritional screening according
to the European Society for Clinical Nutrition and Metabolism
(ESPEN) [11,18], and the Dispatch n° 6634/2018 published in the
Diario da Republica n° 129/2018, Series II of 2018-07-06, that in-
dicates this is the tool to be used in patients admitted to the Na-
tional Health Service establishments for a period longer than 24 h
in the case of an adult Portuguese patient [19].

The NRS-2002 evaluates the change in nutritional status along
with disease severity, intending to quickly and effectively identify
individuals who are at nutritional risk (score > 3 points) [20].

3.3. Nutritional status assessment

The nutritional status assessment consists of a global assess-
ment of the patient status [21].

3.3.1. Assessment tools of nutritional status

PG-SGA, developed by Ottery specifically for the oncology
population [22], is recommended by the guidelines [18,23,24], as
the non-invasive, simple and fast gold standard tool [25].

The PG-SGA includes recent weight history, food intake, symp-
toms with nutritional impact, activities/function capacity, WL,
disease and relation to nutritional requirements, metabolic stress
and physical examination (loss/deficit of subcutaneous fat and
muscle, presence of edema or ascites). The patient can be classified
as well nourished (A), moderately malnourished or suspected
malnutrition (B) and severely malnourished (C) [26,27].

3.3.2. Anthropometric measurements

BMI was calculated according to World Health Organization
(WHO) with weight in kilograms and height in meters: BMI = kg/
m?. The measurement of the Mid-Upper Arm Circumference
(MUAC) was made at the midpoint of the non-dominant arm, ob-
tained by the average distance between the acromion and the
olecranium, with the arm flexed at 90° at the elbow level and with
the palm facing the body. It was measured with the arm relaxed
and in a parallel position to the body using a flexible, non-
extensible tape measure perpendicular to the longitudinal axis of
the arm. Tricipital Skin Fold (TSF) was measured using a skinfold
caliper, the reading was performed on the rear portion of the arm at
the midpoint between the acromion and the olecranon. The mea-
surements were performed in triplicate and the average value was
adopted as the final result [28]. With these measurements we
calculated the Mid-Upper Arm Muscle Perimeter (MUAMP) and the
Mid-Upper Arm Muscle Area (MUAMA), using the formulas:
[28,29].
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MUAMP (cm) = MUAC (cm) — 3.14 x [TSF (mm)/10]
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3.4. Diagnostic criteria and classification of severity of malnutrition

Recently, the Global Leadership Initiative on Malnutrition
(GLIM), developed an approach with global consensus criteria to
standardize the diagnosis of malnutrition in a clinical context [30].
This approach was used in this study, following the steps rec-
ommended by GLIM: the nutritional risk was first identified
through validated tools [30], in this case NRS-2002 [11,18] and,
subsequently, the diagnosis and classification of severity was
performed [30].

For the diagnosis of malnutrition, the combination of at least
one phenotypic criterion (unintentional weight loss, BMI and
depletion of MM) and an etiological criterion (reduced food intake,
inflammation of the disease) is recommended [30]. After this, the
severity is classified as moderate (stage 1) or severe (stage 2) [30].

3.5. Functional status assessment

Functional status was assessed using the ECOG and KPSI scales
and HGD [18,23,24].

Both scales, ECOG and KPSI, classify the patient according to
functional impairment, self-care ability, daily activity and physical
ability. Both allow an association with survival prognosis, response
to chemotherapy toxicity and QOL [31,32]. ECOG is a scale from
0 (fully active) to 5 (dead), also used for choosing the treatment
antineoplastic. The KPSI consists of a scale from 0 (dead) to 100
(normally active with no evidence of disease) [33].

HGS reflects the maximum strength resulting from the com-
bined contraction of the extrinsic and intrinsic muscles of the hand,
being a validated, non-invasive, fast and easy-to-perform method
of assessing skeletal muscle function [34—36]. Also, it is more
sensitive to changes induced by malnutrition in muscle function
that usually precedes changes in NS, particularly in terms of body
composition [34,35]. As recommended by the guidelines [18,23,24]
to evaluate the FS for cancer patients [34,36].

HGS was measured using a Jamar® Hydraulic HGD and it was
performed by pre-adjusting the size of the patient's hand. The
patient was sitting in a standardized position adapted to the clinical
context, with the elbow flexed at 90° and with support [37]. Each
patient performed the test three times at intervals of 10—30 s, with
the researcher encouraging the patient to exercise his maximum
strength and the maximum HGS value was used [34,37,38].

HGS is even included in the GLIM criteria for the assessment,
diagnosis and classification of malnutrition. Specifically in the
phenotypic criterion of MM depletion, when it cannot be readily
assessed by body assessment methods because, regardless of the
etiology, the considerable loss of muscle mass is usually accom-
panied by reduced muscle function [30].

3.6. Statistical analysis

The Statistical Package for Social Sciences (IBM SPSS Statistics),
version 25.0 was used. The results were considered significant at a
5% significance level. Descriptive statistics were used to describe
the patient's characteristics. To study the relationship between
NRS-2002, PG-SGA, GLIM criteria, Symptoms, ECOG, KPSI, HGS, %
WL, BMI and Tumor Staging, the Spearman correlation was used.
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4. Results

This study included 41 pancreatic cancer patients (30-HP and
11-DHP), 23 men (56.1%) and 18 women (43.9%), with a mean age of
69 (SD = 11) ranging from 40 to 87 years.

At the time of inclusion, the diagnosis of CP had been known for
1 year in only 3 patients. In 25.6% (n = 10) the evaluation was
performed 7—11 months after diagnosis, 12.8% (n = 5) 3—6 months
after diagnosis, 35.9% (n = 14) 1 to 2 after diagnosis and 17.9%
(n = 7) less than 1 month after diagnosis. As for the stage of the
tumor (Table 1), the percentage of patients with stage IV cancer was
85.3% (n = 29), with stage Il was 5.9% (n = 2) and with stage I was
8.8% (n = 3), while the remaining patients had no tumor staging at
the time of the assessment.

4.1. Nutritional and functional status

56.1% (n = 23) of the total patients (66.7%; n = 20-HP and 27.3%;
n = 3-DHP) had low BMI and only 4.9% (6.6%; n = 2-HP) had obesity
(Table 1). In total, 50.0% (n = 18) of patients had a fat mass (FM)
deficit (TSF < 15th percentile) and 41.7% (n = 15) had a FM within
normal values (15th percentile < TSF < 75th percentile), described
in Table 1. 52.7% (n = 19) had muscle mass deficit (MUAMA < 15th
percentile), with a higher percentage in HP (69.2%; n = 18) than in
DHP (10.0%; n = 1) and 41.7% (n = 15) had a MM within normal
values (15th percentile < MUAMA < 75th percentile), described in
Table 1.

68.3% (n = 28) of patients had lost weight in the last 6 months,
of which 53.7% (n = 24) had a loss of more than 10% of body weight
and 29.3% (n = 12) of the patients (30.0%; n = 9-HP and 27.3%;
n = 3-DHP) had a loss of more than 20% of body weight (Table 1).

90.2% (n = 37) of patients (100% (n = 19)-HP; 63.6% (n = 7)-DHP)
had symptoms with nutritional impact (Table 2). The most preva-
lent symptoms were anorexia (75.6%; n = 31), xerostomia (61.0%;
n = 25), early satiety and/or pain (51.2%; n = 21) and nausea (46.3%;
n = 19). In HP, we found 86.7% (n = 26) of that manifest anorexia,
70.0% (n = 21) pain, 60.0% (n = 18) xerostomia and/or early satiety
and 50.0% (n = 15) nausea. In DHP, prevailed xerostomia (63.6%;
n = 7), anorexia and/or dysgeusia (45.5%; n = 5) and nausea (36.4%;
n = 4). We, also, found that 73.1% (n = 30) manifested more than
three symptoms (58.5%; n = 24 — 4 to 6 symptoms and 14.63%;
n =6 — 7 to 8 symptoms). In HP, 63.3% (n = 19) manifested a
combination of 4—6 symptoms and 20.0% (n = 6) manifest 7 to 8
symptoms. In HDP, 45.4% (n = 5) manifest a combination of 4—6
symptoms and 36.4% (n = 4) had no symptoms.

About nutritional status (Table 3), according to the NRS-2002,
82.9% (n = 34) of the patients (93.3%; n = 28-HP and 54.5%;
n = 6-DHP) were at nutritional risk. According to the PG-SGA, 82.9%
(n = 34) of the patients (93.4%; n = 28-HP and 54.5%; n = 6-DHP)
were malnourished (PG-SGA B + C), of which 39.0% (n = 16) were
moderately malnourished — PG-SGA B (36.7%; n = 11-HP and
45.5%; n = 5-DHP) and 43.9% (n = 18) were severely malnourished
— PG-SGA C (56,7%; n = 17-HP and 9.0%; n = 1-DHP). According to
the recent GLIM criteria, 73.2% (n 30) of the patients had
malnutrition (83.3%; n = 25-HP and 45.5%; n = 5-DHP), which
48.8% (n = 20) had severe malnutrition (63.3%; n = 19-HP and 9.1%;
n = 1-DHP) and 24.4% (n = 10) had moderate malnutrition (20.0%;
n = 6-HP and 36.4%; n = 4-DHP) (n = 12). We found that 73.3%
(n = 22) of HP had cachexia, of which 60.0% (n = 18) had refractory
cachexia, 10.0% (n = 3) had cachexia and 3.3%; n = 1 had pre-
cachexia. In DHP, 55.5% (n = 6) of patients had cachexia (27.3%;
n = 3 — refractory cachexia, 18.2%; n = 2 — cachexia,and 9.1%; n=1
— pre-cachexia). In total, 68.3% of patients had oncologic cachexia.

Regarding functional status (Table 3), using ECOG and KPSI
scales there was a higher percentage ECOG level 2 and
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Table 1
Clinical and nutritional characteristics of pancreatic cancer patients.
Hospitalization (n = 30) Day Hospital (n = 11) Total (n = 41)
n % n % n %

Genre Female 11 36.7 7 63.6 18 43.9
Male 19 63.3 4 36.4 23 56.1

Tumor staging 1 2 7.7 1 12.5 3 8.8
2 0 0.0 0 0.0 0 0.0
3 1 3.8 1 125 2 5.9
4 23 88.5 6 75.0 29 85.3

BMI Low weight 20 66.7 3 27.3 23 56.1
Eutrophy 5 16.7 5 45.5 10 244
Pre-obesity 3 10.0 3 273 6 14.6
Obesity 2 6.6 0 0.0 2 49

TSF <P5 11 423 4 40.0 15 41.7
P5—P15 3 115 0 0.0 3 8.3
P15—P75 11 423 4 40.0 15 41.7
P75—-P85 0 0.0 0 0.0 0 0.0
>P85 1 39 2 20.0 3 8.3

MUAMA <P5 11 423 1 10.0 12 333
P5—P15 7 26.9 0 0.0 7 194
P15—-P75 7 26.9 8 80.0 15 41.7
P75—P85 1 39 0 0.0 1 2.8
>P85 0 0.0 1 10.0 1 2.8

Weight loss (6 months) 0% 8 26.6 5 45.5 13 31.7
0-5% 2 6.7 1 9.1 3 73
5-10% 2 6.7 1 9.1 3 73
10—20% 9 30.0 1 9.1 10 24.4
>20% 9 30.0 3 273 12 29.3

Note: P, Percentile; BMI, Body Mass Index; MUAC, Mid-Upper Arm Circumference; TSF, Tricipital Skin Fold; MUAMA, Mid-Upper Arm Muscle Area.

Table 2
Symptoms of pancreatic cancer patients.

Hospitalization (n = 30)

Day Hospital (n = 11) Total (n = 41)

n % n % n %

Symptoms Asymptomatic 0 0.0 4 36.4 4 9.8
Symptomatic 30 100.0 7 63.6 37 90.2
Anorexia 26 86.7 5 45.5 31 75.6
Nausea 15 50.0 4 36.4 19 46.3
Vomiting 11 36.7 2 18.2 13 31.7
Constipation 11 36.7 2 18.2 13 31.7
Diarrhea 5 16.7 3 273 8 19.5
Mucositis 5 16.7 1 9.1 6 14.6
Xerostomia 18 60.0 7 63.6 25 61.0
Dysgeusia 4 133 5 45.5 9 22.0

Dysosmia 0 0.0 0 0.0 0 0.0
Dysphagia 9 30.0 0 0.0 9 22.0
Early satiety 18 60.0 3 27.3 21 51.2
Asthenia 14 46.7 0 0.0 14 34.1
Pain 21 70.0 0 0.0 21 51.2

Number of symptoms 0 0 0.0 4 364 4 9.8
1-3 5 16.7 2 18.2 7 171
4—6 19 63.3 5 454 24 58.5
7-8 6 20.0 0 0.0 6 14.6

corresponding KPSI (26.8%; n = 11). When the percentage of pa-
tients decreases, the higher the severity level (24.4% (n = 10) —
level 3; 19.5% (n = 8) — level 4) and only 7.3% (n = 3) in ECOG level
0 and corresponding KPSI. It should be noted that patients with
ECOG 0 (n = 3) are only included in DHP and that patients with
ECOG 4 (n = 8) in HP. In HP the level 2 (30.0%; n = 9), 3 and 4 of
ECOG (each one with 26.7%; n = 8) prevailed, and in DHP prevailed
the level 1 (36.4%; n = 4). 73.7% (n = 28) of the patients had a value
of HGS below the 10th percentile. 75% (n = 21) of the HP and 70.0%
(n = 7) of the DHP had a value of HGS below the 10th percentile.
Only 5.3% (n = 2) were classified within normal HGS values (be-
tween 30th and 70th percentile).
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4.2. Relationship between nutritional status and symptoms with
nutritional impact

In patients with PG-SGA B + C (Table 4), indicative of moderate
or severe malnutrition, we found that 100.0% (n = 28-HP; n = 6-
DHP) of the patients manifested symptoms with nutritional
impact. 88.2% (n = 30) of patients manifested anorexia (92.6%;
n = 26-HP and 66.7%; n = 4-DHP), 67.6% (n = 23) xerostomia
(60.7%; n = 17-HP and 100.0%; n = 6-DHP), 61.8% (n = 21) early
satiety (64.3%; n = 18-HP and 50.0%; n = 3-DHP), 58.8% (n = 20)
pain (71.4%; n = 20-HP) and 52.9% (n = 18) nausea (50.0%; n = 14-
HP and 66.7%; n = 4-DHP), these being the most prevalent
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Table 3
Nutritional and functional status indicators of pancreatic cancer patients.
Hospitalization (n = 30) Day Hospital (n = 11) Total (n = 41)
n % n % n %
NRS-2002 No nutritional risk (score < 3) 2 6.7 5 45.5 7 171
Nutritional risk (score > 3) 28 933 6 54.5 34 82.9
PG-SGA A — well nourished 2 6.6 5 45.5 7 171
B — moderately or suspected malnutrition 11 36.7 5 45.5 16 39.0
C — severely malnourished 17 56.7 1 9.0 18 43.9
Malnutrition (GLIM criteria) Without criteria for malnutrition 5 16.7 3 15.8 11 26.8
Malnutrition 25 83.3 5 45.5 30 73.2
Moderately malnutrition 6 20.0 4 36.4 10 244
Severely malnutrition 19 63.3 1 9.1 20 48.8
Oncologic cachexia Absent 8 26.7 5 45.5 13 31.7
Pre-cachexia 1 33 1 9.0 2 49
Cachexia 3 10.0 2 18.2 5 12.2
Refractory cachexia 18 60.0 3 273 21 51.2
ECOG/KPSI 0/100—90 0 0.0 3 273 3 7.3
1/80—-70 5 16.6 4 36.4 9 22.0
2/60—-50 9 30.0 2 18.2 11 26.8
3/40-30 8 26.7 2 18.2 10 244
4/20-10 8 26.7 0 0.0 8 19.5
5/0 0 0.0 0 0.0 0 0.0
HGS <P10 21 75.0 7 70.0 28 73.7
P10—P30 6 214 2 20.0 8 21.0
P30-P70 1 3.6 1 10.0 2 53
P70—-P90 0 0.0 0 0.0 0 0.0
>P90 0 0.0 0 0.0 0 0.0

Note: P, Percentile; NRS-2002, Nutritional Risk Screening 2002; PG-SGA, Patient-Generated Subjective Global Assessment; GLIM, Global Leadership Initiative on Malnutrition;
ECOG, Eastern Cooperative Oncology Group; KPSI, Karnofsky Performance Scale Index; HGS, Handgrip Strength.

symptoms. We also found that 88.2% (n = 33) of these patients
manifested more than three symptoms, of which 70.6% (n = 24)
manifested 4—6 symptoms (67.9%; n = 19-HP and 83.3%; n = 5-
DHP) and 17.6% (n = 6) manifested a combination of 7—8 symp-
toms (21.4%; n = 6-HP).

The PG-SGA score, as well as NRS-2002 and GLIM criteria, were
significantly positively correlated (Table 5) with the symptoms
with nutritional impact (r = 0.763; p < 0.01—PG-SGA; r = 0.696;
p < 0.01—NRS-2002 and r = 0.710; p < 0.01—GLIM criteria) and the
% WL (r = 0.496; p < 0.01-PG-SGA; r = 0.557; p < 0.01—NRS-2002
and r = 0.676; p < 0.01—GLIM criteria).

4.3. Relationship between nutritional status and functional status

Associating the nutritional status (according to PG-SGA) with
the functional status (according to ECOG and KPSI scales and HGS),
described in Table 4, we found in patients with PG-SGA B + C the
level 2,3 and 4 of ECOG and corresponding KPSI (32.4% level 2
(n = 11) — 32.1%; n = 9-HP and 33.3%; n = 2-DHP; 29.4% level 3
(n = 10) — 28.6%; n = 8-HP and 33.3%; n = 2-DHP). However, in
patients with PG-SGA A (indicative of being well-nourished) we
only found the level 0 and 1 of ECOG and corresponding KPSI that,
consequently, are less severe. 23.5% (n = 8) of patients were in level
4 of ECOG and 14.7% (n = 5) in level 1, although level 4 of ECOG was
only present in HP (29.4%; n = 5). At the HGS level associated with
PG-SGA A, it was found that 28.6% (n = 2) of patients had HGS
values within the normal percentile (between 30th and 70th
percentile) and 42.9% (n = 3) had HGS values < P10. In malnour-
ished patients, HGS < P10 (80.6%; n = 25) values prevailed, in HP
(76.9%; n = 20) as well as in DHP (100%; n = 5).

Moreover, PG-SGA, NRS-2002 score and GLIM criteria were
significantly positively correlated (Table 5) with ECOG (r = 0.787;
p < 0.01—PG-SGA; r = 0.613; p < 0.01-NRS-2002 and r = 0.622;
p < 0.01—GLIM criteria) and significantly negatively correlated with
HGS (r = —0.490; p < 0.01—PG-SGA; r = —0.379; p < 0.05—NRS-
2002 and r = —0.433; p < 0.01—-GLIM criteria).
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5. Discussion

Pancreatic cancer, as mentioned above, is common in Europe
and Portugal. It has a very high mortality rate, being the fourth
leading cause of cancer death [1,2]. Furthermore, it has a low 5-year
survival rate, with an average survival time of 6—8 months after
diagnosis.

That being said, pancreatic cancer is mostly diagnosed at a late
stage [4], as we found in the present study, 85.3% (n = 29) of the
patients classified as stage IV, of which the majority had been
diagnosed less than 2 months ago. Consequently, causing debili-
tating symptoms [4], we found 90.2% (n = 37) of the patients
manifested symptoms with nutritional impact and all hospitalized
patients had symptoms. It is known that the most common
symptoms in patients with pancreatic cancer include anorexia,
epigastric pain, early satiety and gastrointestinal symptoms
[1,5—7]. We found similar results, with the most prevalent symp-
toms being anorexia (75.6%; n = 31), xerostomia (61.0%; n = 25),
early satiety and/or pain (51.2%; n = 21) and nausea (46.3%; n = 19).
These symptoms are associated with an accentuated decrease in
food intake that presupposes an elevated unintentional weight loss
and evident nutritional deficiencies, namely malnutrition and
cancer cachexia [7,11—-13,18]. Thus, nutritional intervention is
crucial to prevent and address nutritional deficits. During the
nutritional assessment, hospitalized patients had personalization
of diet according to their energetic and protein needs and present
symptoms, using oral nutritional supplements if necessary. During
the anti-neoplastic treatment session, patients in a day hospital had
nutritional counseling to optimize food intake, according to the
symptoms and to prevent or recovery weight loss.

These patients have a higher prevalence of unintentional weight
loss [8,9], 68.3% (n = 28) had lost weight in the last 6 months, of
which 29.3% (n = 12) had lost more than 20% of body weight, which
translates into worse nutritional and functional status [11—13].
73.2% (n = 30) to 82.9% (n = 34) were malnourished according to
the GLIM criteria and PG-SGA, respectively, of which 40% (n = 12) to



I. Santos, L. Mendes, H. Mansinho et al. Clinical Nutrition 40 (2021) 5486—5493

Table 4
Nutritional and functional indicators according to PG-SGA.
PG-SGA
A B+ C
HP (n =2) DHP (n = 5) Total (n = 7) HP (n = 28) DHP (n = 6) Total (n = 34)
n % n % n % n % n % n %
BMI Low weight 0 0.0 0 0.0 0 0.0 20 714 3 50.0 23 67.6
Eutrophy 0 0.0 2 40.0 2 28.6 5 179 3 50.0 8 235
Pre-obesity 1 50.0 3 60.0 4 57.1 2 7.1 0 0.0 2 5.9
Obesity 1 50.0 0 0.0 1 14.3 1 3.6 0 0.0 1 3.0
Weight loss 0% 2 100.0 5 100.0 7 100.0 6 214 0 0.0 6 17.6
0—-5% 0 0.0 0 0.0 0 0.0 2 7.2 1 16.7 3 8.8
5—-10% 0 0.0 0 0.0 0 0.0 2 7.2 1 16.7 3 8.8
10—-20% 0 0.0 0 0.0 0 0.0 9 32.1 1 16.7 10 294
>20% 0 0.0 0 0.0 0 0.0 9 321 3 50.0 12 35.4
Symptoms Asymptomatic 0 0.0 4 80.0 4 571 0 0.0 0 0.0 0 0.0
Symptomatic 2 100.0 1 20.0 3 429 28 100.0 6 100.0 34 100.0
Anorexia 0 0.0 1 20.0 1 14.3 26 92.6 4 66.7 30 88.2
Nausea 1 50.0 0 0.0 1 14.3 14 50.0 4 66.7 18 529
Vomiting 0 0.0 0 0.0 0 0.0 11 393 2 333 13 38.2
Constipation 1 50.0 0 0.0 1 14.3 10 35.7 2 333 12 353
Diarrhea 0 0.0 0 0.0 0 0.0 5 17.9 3 50.0 8 235
Mucositis 0 0.0 1 20.0 1 14.3 5 17.9 0 0.0 5 14.7
Xerostomia 1 50.0 1 20.0 2 28.6 17 60.7 6 100.0 23 67.6
Dysgeusia 0 0.0 0 0.0 0 0.0 4 14.3 5 83.3 9 26.5
Dysosmia 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Dysphagia 0 0.0 0 0.0 0 0.0 9 32.1 0 0.0 9 26.5
Early satiety 0 0.0 0 0.0 0 0.0 18 64.3 3 50.0 21 61.8
Asthenia 1 50.0 0 0.0 1 14.3 13 46.4 0 0.0 13 38.2
Pain 1 50.0 0 0.0 1 14.3 20 714 0 0.0 20 58.8
Number of symptoms 0 0 0.0 4 80.0 4 571 0 0.0 0 0.0 0 0.0
1-3 2 100.0 1 20.0 3 429 3 10.7 1 16.7 4 11.8
4—6 0 0.0 0 0.0 0 0.0 19 67.9 5 83.3 24 70.6
7-8 0 0.0 0 0.0 0 0.0 6 214 0 0.0 6 17.6
ECOG/KPSI 0/100—90 0 0.0 3 60.0 3 429 0 0.0 0 0.0 0 0.0
1/80—-70 2 100.0 2 40.0 4 57.1 3 10.7 2 333 5 14.7
2/60—50 0 0.0 0 0.0 0 0.0 9 32.1 2 333 11 324
3/40—-30 0 0.0 0 0.0 0 0.0 8 28.6 2 333 10 29.4
4/20—-10 0 0.0 0 0.0 0 0.0 8 28.6 0 0.0 8 235
5/0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
HGS <P10 1 50.0 2 40.0 3 429 20 76.9 5 100.0 25 80.6
P10—P30 0 0.0 2 40.0 2 28.6 6 23.1 0 0.0 6 19.4
P30—P70 1 50.0 1 20.0 2 28.6 0 0.0 0 0.0 0 0.0
P70—P90 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
>P90 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

Note: PG-SGA, Patient-Generated Subjective Global Assessment; HP, Hospitalized Patients; DHP, Day Hospital Patients; BMI, Body Mass Index; ECOG, Eastern Cooperative
Oncology Group; KPSI, Karnofsky Performance Scale Index; HGS, Handgrip Strength.

Table 5
Correlation coefficients and p-values for the symptoms, nutritional and functional assessment.

Correlations/p-value

NRS-2002 PG-SGA GLIM criteria Symptoms ECOG/KPSI HGS

Tumor staging 0.076/0.671 0.259/0.139 0.042/0.816 0.006/0.974 0.028/0.877 ~0.265/0.150
BMI ~0.586/0.000% ~0.693/0.000* ~0.787/0.000* ~0.681/0.000* —0.644/0.000* 0.526/0.001*
% Weight loss 0.557/0.000* 0.496/0.001* 0.676/0.000* 0.457/0.003* 0.455/0.003* ~0.365/0.024*
NRS-2002 - 0.706/0.000* 0.624/0.000* 0.696/0.000* 0.613/0.000* ~0.379/0.019*
PG-SGA 0.706/0.000* - 0.696/0.000* 0.763/0.000* 0.787/0.000% ~0.490/0.002*
Oncologic cachexia 0.588/0.000* 0.652/0.000* 0.784/0.000* 0.576/0.000* 0.439/0.004* ~0.431/0.007*
Malnutrition (GLIM criteria) 0.624/0.000* 0.696/0.000* - 0.710/0.000* 0.622/0.000* ~0.433/0.007*
Symptoms 0.696/0.000* 0.763/0.000* 0.710/0.000* - 0.727/0.000% ~0.529/0.001*
ECOG/KPSI 0.613/0.000* 0.787/0.000* 0.622/0.000* 0.727/0.000* - ~0.439/0.006*
HGS ~0.379/0.019* ~0.490/0.002* ~0.433/0.007* ~0.529/0.001* ~0.439/0.006* -

Note: BMI, Body Mass Index; NRS-2002, Nutritional Risk Screening 2002; PG-SGA, Patient-Generated Subjective Global Assessment; GLIM, Global Leadership Initiative on
Malnutrition; ECOG, Eastern Cooperative Oncology Group; KPSI, Karnofsky Performance Scale Index; HGS, Handgrip Strength.
*There is a significant correlation at the 5% significance level with Spearman correlation analysis.

43.9% (n = 18) were severely malnourished (stage 2, PG-SGA C) and We also found a positively correlation between the symptoms
24.4% (n = 10) to 39.0% (n = 16) were moderately malnourished with nutritional impact and the PG-SGA score (r = 0.763; p < 0.01),
(stage 1, PG-SGA B). These results corroborate what the scientific the GLIM criteria (r = 0.710; p < 0.01) and also the % weight loss
evidence states. (r =0.457; p < 0.01). In the present study, all patients with PG-SGA
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B + C (n = 34) manifestly symptoms with nutritional impact, being
the most prevalent symptoms the anorexia (88.2%; n = 30), xero-
stomia (67.6%; n = 23), early satiety (61.8%; n = 21) and pain (58.8%;
n = 20). As such, the presence of symptoms is significantly asso-
ciated (p < 0.01) with higher % WL, poorer nutritional status (higher
PG-SGA and NRS-2002 score and stage of malnutrition by GLIM
criteria) and functional status (higher ECOG/lower KPSI and HGS).
Therefore, the more the number of symptoms manifested, the
worse are the outcomes previously mentioned.

Moreover, it is known that an unintentional weight loss,
malnutrition and oncologic cachexia reflect a poor prognosis with
significant complications for the patient, including a decrease of the
functional status [11,14,17]. As mentioned previously, the HGS is a
validated, non-invasive, fast and easy-to-perform method that has
a higher sensitivity to changes induced by malnutrition in muscle
function that usually precedes changes in NS [34,35]. It is also
considered useful for assessing the risk of malnutrition on hospital
admission and predicting clinical outcomes, as low HGS values are
strongly correlated with increased risk of complications, length of
stay, readmission rate and decreased survival and quality of life
[34,36]. Furthermore, the guidelines [18,23,24] recommended
these to complete the evaluation of the NS for cancer patients, as
there is a significant association between nutritional and functional
status, like demonstrated in the study of the PG-SGA score, as well
as GLIM criteria and % weight loss, were positively correlated with
ECOG (p < 0.01) and negatively correlated with HGS (p < 0.01 — PG-
SGA and GLIM criteria; p < 0.05 — %WL). Thus, worse nutritional
status (higher PG-SGA and stage of malnutrition by GLIM criteria)
and higher unintentional weight loss are associated with worse
functional status, i.e., higher ECOG/lower KPSI and HGS, results
according to recent studies [17,34,36].

Despite the corroborating evidence from recent studies, this
study is different because it reveals, in an innovative way, a cor-
relation between nutritional status using the PG-SGA, also the
recent GLIM and the functional state, using the ECOG, HGS and also
KPSI scale. Furthermore, it correlates symptoms with nutritional
impact and nutritional and functional status.

After this study, it can be stated, corroborating what the evi-
dence tells us, that this is a population with a high prevalence of
malnutrition and deterioration of functional status, so the use of
appropriate tools to quickly determine the nutritional and func-
tional status and the early detection of nutritional deficiencies, al-
lows us to make the difference and direct the best nutritional
intervention strategy to reduce many tumor complications and
improve the nutritional and functional status of the patient, the
outcomes of treatment and, consequently, reduce the costs asso-
ciated with health care, morbidity and mortality.

6. Conclusion

Pancreatic cancer is common and has a low survival rate and
high mortality. Patients with pancreatic cancer manifest debili-
tating symptoms with nutritional impact, namely severe weight
loss and marked anorexia which, in turn, lead to deterioration of
the nutritional and functional status.

In this study, we found a very high prevalence of malnutrition,
with more than 70% of patients waring moderate or severe
malnutrition, associated with severe % weight loss, symptoms and a
sharp decline in functional status. However, when validated tools
are applied as early as possible to assess the nutritional and func-
tional status of patients, it is possible to act earlier. Thus, a nutri-
tional intervention with strategies to improve adjacent symptoms
is essential to maintain body weight, avoiding loss of muscle mass.
It is important optimization of the patients' nutritional and
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functional status, with a view to the best possible health care and
an improvement in the patient's well-being and quality of life.
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