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Abstract

Background: patients with cancer are a group of high risk of malnutrition and sarcopenia. Inmunoenhanced oral nutritional supplements (ONS)
can improve this complex situation.

Objective: the objective of our study was to assess the effectiveness of an inmunoenhanced oral nutritional supplements (ONS) on sarcopenia
and quality of life (QoL) in ambulatory patients with cancer and malnutrition.

Material and methods: 158 ambulatory patients with cancer were recruited. A biochemical, anthropometric, impedance measurement, nutri-
tional survey, muscle ultrasound and EQ5D quality of life test were performed before and after 12 weeks of intervention with 2 bricks per day
of an immunoenhanced ONS.

Results: the mean age was 69.2 + 10.9 years (n = 158). At baseline, 43.7 % were classified as severe malnutrition with GLIM criteria; following
the intervention, 33.7 % were reclassified as severe malnutrition status (p = 0.013). After dietary intervention, handgrip strength (1.7 + 0.3 kg;
p = 0.02), proteins (0.7 + 0.2 g/dL; p = 0.01), albumin levels (0.8 + 0.2 g/dL; p = 0.03), skeletal muscle index (5.4 + 0.1 kg/m?; p = 0.01),
appendicular skeletal mass (3.2 + 0.3 kg/m?; p = 0.02) and appendicular skeletal mass index (2.5 + 0.3 kg/m? p = 0.01) improved. At the
beginning of the study, 29.1 % of the patients presented according to the EWGSOP?2 criteria, which decreased to 20.9 % after nutritional treatment

Keywords: (p=0.01). The overall EQ-5D index score did not demonstrate a significant improvement following 12 weeks of supplementation. Analysis of the
Quality of Ife. Cancer EQ-5D dimensions showed a significant improvement in the percentages (“no problems”) of mobility dimension and usual activities dimensions.
|mmunomod[:||atory ' Gonclusions: the use of an inmunoenhanced ONS in real-world life study with patients with cancer shows a beneficial effect on nutritional
formula. Sarcopenia. parameters, sarcopenia and quality of life.
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Resumen

Antecedentes: |os pacientes con cancer son un grupo con alto riesgo de desnutricion y sarcopenia. Los suplementos nutricionales orales (SON)
con componentes inmunoestimulantes pueden mejorar esta compleja situacion.

Objetivo: el objetivo de nuestro estudio fue evaluar la efectividad de un suplemento nutricional oral inmunoestimulante (SON) en la sarcopenia
y la calidad de vida (QoL) de pacientes ambulatorios con cancer y desnutricion en un entorno clinico real.

Material y métodos: se reclutaron 138 pacientes ambulatorios con cancer y desnutricion que recibieron 2 envases de un ONS inmunoestimulante
al dia. Se realizaron evaluaciones bioguimicas, antropométricas, bioimpedancia, encuestas nutricionales, ecografia muscular y un test de calidad
de vida EQ-5D antes y después de 12 semanas de intervencion.

Resultados: se incluyd un total de 138 pacientes con una edad media de 69,2 + 10,9 afios. Al inicio del estudio, el 43,7 % fueron clasificados
con desnutricion severa segun los criterios de GLIM. Tras la intervencion, el 33,7 % permanecieron en estado de desnutricion severa (p=0,013).
Después de la intervencion dietética se observaron mejoras en la fuerza de prension manual (1,7 = 0,3 kg; p = 0,02), proteinas totales séricas
(0,7 £ 0,2 g/dL; p=0,01), niveles de albtimina (0,8 + 0,2 g/dL; p = 0,03), indice de masa muscular (5,4 + 0,1 kg/m2; p = 0,01), masa mus-
cular apendicular (3.2 + 0,3 kg/m?; p = 0,02) y indice de masa muscular apendicular (2,5 + 0,3 kg/m2; p = 0,01). Al inicio, el 29,1 % de los
pacientes presentaban sarcopenia, cifra que disminuyd al 20,9 % tras el tratamiento nutricional (p = 0,01). El indice global de EQ-5D no mostro
una mejora significativa después de las 12 semanas de suplementacion. Sin embargo, el andlisis de las dimensiones del EQ-5D evidencid una
mejora significativa en los porcentajes “sin problemas” de las dimensiones de movilidad y actividades habituales.

Gonclusiones: el uso de un SON inmunoestimulante en un estudio de vida real de pacientes con cancer muestra un efecto beneficioso en los
parametros nutricionales, la sarcopenia y la calidad de vida.

INTRODUCTION

Malnutrition is a common complication among patients with
cancer, primarily due to the oncological process itself and the
treatments administered, including radiotherapy, surgery, and/or
chemotherapy (1). This condition is linked to elevated morbidi-
ty and mortality rates, an increased likelihood of complications
(2), extended hospitalizations (3), suboptimal responses to the
aforementioned adjuvant therapies (3), and a diminished qual-
ity of life (QoL) (4). Patients with cancer are consequently at an
elevated risk of developing sarcopenia, a condition that worsens
all the previously described outcomes (5). In sarcopenia there is
a loss of muscle mass and functionality, the situation worsening
when malnutrition is associated with an underlying inflammation
pattern (6). These metabolic disruptions are largely attributed to
the overproduction of pro-inflammatory cytokines (7). Recent-
ly, novel formulations containing defined amounts of essential
amino acids, omega-3 fatty acids, and nucleotides have been
developed to enhance immune function. These formulations are
commonly referred to as immunonutrition or pharmaconutrition,
reflecting their pharmaceutical-like effects compared to standard
nutritional support (8). The intricate interplay of inflammation, im-
mune responses, and nutritional status observed in patients with
cancer has prompted researchers to investigate whether specific
nutrients, provided in supraphysiological doses as part of these
defined nutrient combinations, could serve as substrates to mod-
ulate the inflammatory response and clinical outcomes (9).

Some studies in patients with cancer have demonstrated that
nutritional counseling significantly enhances energy and protein
intake, as well as quality of life (QoL) scores (10,11). The Europe-
an Society for Parenteral and Enteral Nutrition (ESPEN) guidelines
(12,13) advocate for the use of inmunoenhanced formulas in pa-
tients with cancer and oral nutritional supplements (ONS) have
shown efficacy in routine clinical practice (14). However, limited
studies have specifically assessed the role of inmunoenhanced
oral nutritional supplements (ONS) in ambulatory patients with

cancer (15-17). Notably, no studies in the literature have inves-
tigated the impact of inmunoenhanced ONS on sarcopenia and
QoL in outpatients with cancer (15).

The objective of our study was to assess the effectiveness of
an inmunoenhanced oral nutritional supplements (ONS) on sar-
copenia and quality of life (QoL) in ambulatory patients with can-
cer and malnutrition within a real-world clinical setting.

MATERIALS AND METHODS

SUBJECTS

Data were prospectively collected over 12 weeks at a single
hospital from ambulatory patients with cancer who were not
receiving surgical treatment during the study period. The study
included 138 patients with cancer and malnutrition. Malnutrition
was evaluated with (Global Leadership Initiative on Malnutrition)
(GLIM) criteria (18). Participation required providing written in-
formed consent after reviewing the study protocol. Exclusion cri-
teria included a formal contraindication for oral nutrition, a life
expectancy of less than six months, planned surgical treatment
within three months of the study, psychological conditions poten-
tially interfering with product consumption, allergy or intolerance
to any ingredient in the formula, or any condition that, in the in-
vestigator’s judgment, could hinder the evaluation of the formula
or pose an undue risk to the patient. The study was approved
by the Clinical Trials Committee of HCUV (PI17-491), and all par-
ticipants provided written informed consent before initiating the
study protocol.

All patients received two daily bricks of Atempero® (Nutrisens,
Badajoz, Spain). The composition of this ready-to-drink oral nutri-
tional supplement (ONS) (200 ml per serving) is detailed in table
I. It delivers an energy density of 1.5 kcal/ml and contains protein
sourced from casein (8.3 g per 100 ml). The fat content (5 g per
100 ml) includes 1.6 g polyunsaturated fats, providing 399 mg
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of eicosapentaenoic acid (EPA) and docosohexaenoico (DHA) per
100 ml. Additionally, it contains 1.7 g of fiber, 200 mg of nucleo-
tides and 1 g of arginine per 100 ml.

At baseline and 12 weeks post-intervention, the following
variables were assessed: body weight, height, body mass in-
dex (BMI), malnutrition stage with GLIM criteria (18), sarcopenia
status based on the European Working Group on Sarcopenia in
Older People (EWGSOP?2) criteria (19), nutritional biochemistry,
bioimpedance analysis (BIA), a three-day dietary record, adverse
effects related to the formula, compliance, and quality of life us-
ing the EuroQol-5D (EQ-5D) assessment tool (20).

ANTHROPOMETRIC, BIA, SARCOPENIA,
ULTRASOUND EVALUATION AND ANALYTICAL
ASSESSMENTS

Body weight and height were measured for all patients using
an Omron® device (Model, LA, CA), and BMI was calculated us-
ing the formula: body weight (kg) / height (m?2). Body composi-
tion was evaluated through bioimpedance analysis (Akern EFG,
Pisa, Italy). Resistance and reactance were determined and the
phase angle was calculated. Skeletal muscle mass (SM), skele-
tal muscle mass index (SMI), appendicular skeletal muscle mass
(ASM) and appendicular skeletal muscle mass index (ASMI) were
calculated. Sarcopenia assessment followed EWGSOP?2 criteria
to identify confirmed cases based on probable sarcopenia crite-
ria plus abnormal (skeletal muscle index) SMI detected through
BIA (< 7.0 kg/m?for men, and < 5.5 kg/m?for women) (19).
Ultrasound assessments in the dominant leg of the unilateral
right rectus femoris muscle (RF) and vastus intermedius muscle
(V) were performed using a portable ultrasound system with a
4-10 cm linear probe (Midray 260, Madrid, Spain). The measure-
ments were taken on the anterior thigh region while the patient
lay supine with extended and relaxed knees. The acquisition site
was located two-thirds along the length of the femur, between
the anterior superior iliac spine and upper edge of patella. The
circumference (RFC), area (RFA), X-axis (X-RF) and Y-axis (YRF) of
the rectus femoris (RF) were measured. Finally, handgrip strength
was measured with the Jamar dynamometer (J. A. Preston Cor-
poration, New York, NY, USA) on the dominant hand.

Fasting blood samples were collected at baseline and after
12 weeks of nutritional intervention to analyse glucose, sodium,
potassium, creatinine, albumin, prealbumin, C reactive protein
and transferrin levels using a Hitachi analyser (ATM, Mannheim,
Germany).

NUTRITIONAL INTERVENTION, COMPLIANCE
AND QUALITY OF LIFE ASSESSMENT

At baseline, patients were instructed to consume two bricks of
the prescribed oral nutritional supplement (ONS) daily (compo-
sition detailed in Table I). To evaluate dietary intake, participants
completed three-day dietary intake records (two weekdays and
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Table I. Nutritional composition of
Atempero®, each brick 200 ml

100 mi

Ener kcal 163
o k] 675
Protein g 9.0
Carbohidrates g 191
Sugars g 13.6
Fats g 5.30
Saturate g 1.2
Monounsaturate g 2.3
Polyunsaturate g 1.6
EPA + DHA mg 399
L-arginine g 1.0
Nucleotides mg 200
Fiber g 0.27

one weekend day) at baseline and 12 weeks. Total average en-
ergy and macronutrient intake were calculated using DietSource
3.0 software (Nestlé®, Switzerland) with reference to national
food composition tables (21). Total dietary intake was determined
by combining ONS consumption with spontaneous food intake,
as recorded in the dietary diaries. Patients documented the num-
ber of ONS servings consumed daily to monitor adherence. Daily
physical activity was recorded by each patient in a self-adminis-
tered questionnaire, with a final sum of physical activity scores.

Adverse events (AEs) were tracked throughout the study using
a daily log. Gastrointestinal symptoms potentially related to ONS
consumption, such as diarrhea, nausea, and vomiting, were re-
corded as binary outcomes.

The EQ-5D tool was administered at baseline and after
12 weeks. This validated, non-disease-specific, and standard-
ized instrument assesses quality of life across five dimensions:
mobility, self-care, usual activities, pain/discomfort, and anxiety/
depression. Each dimension is rated on three severity levels (no
problems, some problems, extreme problems). These responses
are converted into a single summary score (EQ-5D index) using
predefined value sets (20), ranging from 1 (optimal health) to
0 (worst health state). The test also has a visual scale that goes
from O (worst quality) to 100 (best quality).

STATISTICAL ANALYSIS

The sample size calculation was based on an expected im-
provement in the sarcopenia rate of 5 %. This calculation de-
termined a required sample size of n = 130, assuming a type |
error (o\alpha) of < 0.05 and 80 % statistical power. Quantita-
tive variables following a normal distribution were analysed using
paired or unpaired two-tailed Student’s t-tests. For non-par-
ametric variables, the Wilcoxon signed-rank test was applied.
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Qualitative variables were assessed using the Chi-squared test,
with Fisher’s correction applied when expected cell counts were
n< 5. All statistical analyses were conducted using SPSS version
23.0 (BM, IL, USA), with results considered statistically signifi-
cant at p < 0.05.

RESULTS

A total of 138 patients were enrolled in the study, with a mean
age of 69.2 = 10.9 years. The cohort comprised 59 (42.8 %)
women and 79 (57.2 %) men. Cancer diagnoses were distributed
across four primary sites: digestive tract (85 patients, 61.5 %),
pancreas (17 patients, 12.3 %), head and neck (12 patients,
8.7 %), and other locations (24 patients, 17.5 %).

ANTHROPOMETRIC AND BIOCHEMICAL
VARIABLES

Weight loss in the 12 weeks prior to the start of nutritional
treatment was 9.6 + 3.5 kg compared to a variation of -0.3 +
0.8 kg during treatment (p = 0.001); in percentage terms, the
previous variation was -10.1 % compared to -0.2 % (p = 0.001)
during nutritional treatment. At baseline, 43.7 % were classified
as severe malnutrition with GLIM criteria, following the interven-
tion, 33.7 % were reclassified as severe malnutrition status (p
= 0.013). Table Il outlines the changes in anthropometric and
biochemical parameters following the nutritional intervention. No
significant changes were detected in BMI, body weight and calf
circumference. In contrast, handgrip strength revealed significant
increases (1.7 + 0.3 kg; p=0.02). The only significant modifica-
tion detected in the biochemical values was in total proteins lev-
els (0.7 + 0.2 g/dL; p=0.01) and albumin levels (0.8 + 0.2 g/
dL; p = 0.03). The remaining biochemical parameters did not
show statistically significant changes.

Table Il shows the variables obtained by RF impedance and
ultrasound. During this 12-week intervention, patients improved
the levels of reactance (4.9 + 0.1 ohm; p = 0.03), phase angle
(0.3 £0.1% p=0.03), SMI (5.4 + 0.1 kg/m?, p = 0.01), ASM
(3.2 + 0.3 kg/m? p = 0.02) and ASMI (2.5 + 0.3 kg/m?, p =
0.01). Although all the ultrasound parameters increased, statis-
tical significance was not reached. At the beginning of the study,
29.1 % of the patients presented sarcopenia according to the
EWGSOP?2 criteria, which decreased to 20.9 % after nutritional
treatment (p = 0.01).

DIETARY INTAKE AND TOLERANCE

Table IV summarizes changes in dietary intake, assessed
through a 3-day food diary, which included the two daily bricks
of Atempero®. Following the nutritional intervention, significant
increases were observed in energy intake (409.1 + 22.1 cal/day;
p = 0.02), carbohydrate intake (44.8 = 10.1 g/day; p = 0.01),

D. de Luis et al.

Table Il. Classical anthropometric
parameters and biochemical values

Parameters Basal 12 weeks p
Body weight (kg) 62.9 + 3.1 61.8 +1.3 0.15
BMI (kg/m?) 234+13 232+14 0.28
Calf circumference (cm) 32,7 41 326 +3.2 0.19
Handgrip strength (kg) 23140 24.8 + 3.1 0.02
Glucose (mg/dl) 98.2+11.1 955+93 0.37
Creatinin (mg/dl) 0.7+02 08+04 0.32
Sodium (mEg/L) 137632 | 1391 +4.0 | 0.21
Potassium (mEg/L) 42+04 43+041 0.36
Total proteins (g/dI) 6.1+04 6.8 + 0.2 0.01

Prealbumin (mg/dI) 21.7+3.2 225+31 0.19

Transferrin (mg/dl) 2279 +34.1 (234.6 £27.2*| 012

Albumin (g/dI) 34+03 42+ 04 0.03

C-reactive protein (mg/dl) | 13.7 = 3.3 124 +£54 0.48

Table Ill. Bioimpedance and rectus
femoris ultrasound parameters

Parameters Basal 12 weeks p
Resistance (ohm) 576.2 +96.1 | 570.8 +81.3 0.25
Reactance (ohm) 48.0+2.3 52.7 + 1.4~ 0.03
Phase angle (°) 47+03 50+02* 0.03
SM (kg) 202+4.0 23.6+1.2 0.06
SMI (kg/m?) 8.8 +3.1 142 +2.3" 0.01
ASM (kg) 89+30 131 +24* 0.02
ASMI (kg/m?) 11.4+32 13.9+4.0% 0.01
Fat mass (kg) 16.9 + 2.1 16.0+ 3.0 0.41
RFC (cm) 84+14 86+1.1 0.36
RFA (cm?) 32+02 33+03 0.38
RFAI (cm?/m?) 12+04 1.3+0.3 0.21
X-RF (cm) 0.70 + 0.1 071+0.2 0.22
Y-RF (cm) 1.07+0.2 1.08 0.3 0.43

SM: skeletal muscle mass; SMI: skeletal muscle mass index; ASM:
appendicular skeletal muscle mass; ASMI: appendicular skeletal muscle
mass index; RFC: rectus femoris circumference; RFA: rectus femoris area;
RFAI: rectus femoris area index. ' < 0.05.
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Table IV. Dietary intake with diet and ONS

Parameters Basal 12 weeks p

Calories (cal/day) 1496.7 + 413.9(1838.4 + 412.1% 0.02

Carbohydrates (g/day) 160.2 £ 39.0 | 204.5 +42.3* | 0.01
Tf’é\/Carbohydrates in 4419 45.4 9 0.53
Proteins (g/day) 65.6 = 141 86.5+13.2* | 0.02
% Proteins in TCV 17.7 % 20.3 % 0.21
Fats (g/day) 61.1+10.1 68.4+52* | 0.02
% Fats in TCV 38.2% 35.3 % 0.38
Fiber (g/day) 131 +42 16.7 £5.0 0.40
EPA + DHA (mg/day) 240.4 £28.1 | 1789.7 +99.6 | 0.001

Minutes exercise per

54.8 + 8.1
day

61.3+£6.6 0.31

TCV: total caloric value. *p < 0.05.

protein intake (21.0 = 4.2 g/day; p = 0.02), total fat intake
(7.3 £ 2.1 g/day; p = 0.02), and EPA+DHA intake (1539.4 +
239.2 mg/day; p = 0.001). The macronutrient distribution as a
percentage of total caloric intake remained stable after 12 weeks
and physical activity, too.

The oral nutritional supplement (ONS) accounted for an av-
erage of 30.5 % of total caloric intake at 12 weeks, including
20.5 % of carbohydrate intake, 27.7 % of protein intake, and
24.2 % of fat intake. Compliance was robust, with all patients
adhering to the protocol and consuming two servings of the
supplement daily. The mean compliance rate was 83.4 % of
the prescribed bricks over 12 weeks, corresponding to an aver-
age of 1.8 + 0.3 bricks per day. Gastrointestinal tolerance was
generally favourable, with nausea and vomiting reported in only
2 patients (1.3 %) and diarrhea in 6 patients (3.8 %) during the
treatment period. No patients discontinued the intervention due
to intolerance.

QUALITY OF LIFE

The overall EQ-5D index score did not demonstrate a sig-
nificant improvement following 12 weeks of supplementation
(0.83 = 0.31 at baseline vs. 0.85 + 0.13 post-intervention;
p = 0.28). The test also has a visual scale that reported similar
scores (60.6 + 9.31 at baseline vs. 64.2 + 8.1 post-interven-
tion; p = 0.31). Analysis of the five EQ-5D dimensions showed
a significant higher proportion of patients reporting “no prob-
lems” after the oral nutritional supplement (ONS) intervention, in
mobility dimension: 80.7 % at baseline increased to 93.6 % at
three months (p = 0.03) and usual activities: 82.2 % at baseline

[Nutr Hosp 2025;42(4):625-631]

improved to 92.3 % at three months (p = 0.04). The remaining
areas (pain or discomfort (77.0 % vs 73.1 %), anxiety or de-
pression (67.9 % vs 61.5 %) and self-care (89.3 % vs 94.4 %)
improve during dietary intervention but without reaching a sig-
nificant level.

DISCUSSION

Our study highlights that ambulatory patient’s supplementa-
tion with an immunoenhanced oral nutritional supplement (ONS)
over 12 weeks improves serum visceral protein levels, nutritional
status, sarcopenia and some dimensions of quality of life (QoL).

Malnutrition and immunosuppression are significant chal-
lenges in patients with cancer. Existing evidence indicates that
enteral nutrition enriched with omega-3 fatty acids, arginine,
and other immunonutrients can reduce postoperative compli-
cations (22).

However, most research focuses on total tube feeding, with
limited data on ambulatory cancer patients using this type of
ONS (15-17). As our study, real-world evidence studies, which
capture data from routine clinical practice rather than controlled
settings, provide valuable insights into treatment outcomes and
patient with cancer care (23). These designs without a placebo
arm, as opposed to randomized clinical trials, are more prag-
matic, especially in patient populations with problems in dietary
adherence, such as cancer patients.

Our findings indicate that immunoenhanced ONS increased
serum protein concentrations and promoting significant body
weight stabilization, stopping the previous weight loss that was
present before the supplementation. Our results are consistent
with studies in pancreatic cancer patients, where omega-3 fatty
acids intake of approximately 2 g/day was linked to body weight
maintenance and lean mass gain (24). In our study, patients
consumed an average of 1.8 g of EPA+DHA per day. Similarly,
research on head and neck cancer patients demonstrated im-
proved protein levels without significant body weight changes
with omega-3-enriched supplementation (25). Additionally, pa-
tients in our study achieved significant increases in caloric and
macronutrient intake, accompanied by high compliance rates of
ONS intake in this real-world setting. This contrasts with some
clinical trials where immunoenhanced ONS did not significantly
enhance intake, often due to appetite suppression caused by
concurrent treatments like chemotherapy (26). However, data
in the literature are contradictory, including those involving ra-
diotherapy, have reported increased intake during ONS inter-
ventions (10).

In our study, the reduction of patients diagnosed with sar-
copenia (19) was striking, in relation to the increase in muscle
mass detected by impedance measurement, and the increase
in strength by dynamometry, without relevant findings with the
ultrasound of the rectus femoris muscle. Omega 3 supplemen-
tation might produce benefit for muscle mass and strength
through different mechanisms such as; anabolic effect on mus-
cle protein, anti-catabolic effect on muscle protein, modulation
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of mitochondrial functioning, motor and neuroprotective neuron
excitability properties and decrease of insulin resistance (27,28).
While the proposed benefits of omega-3 PUFA supplementa-
tion in managing sarcopenia are encouraging, evidence from
randomized controlled trials (RCTs) remains inconsistent (29).
This variability may be attributed to two key factors. First, the
effectiveness of fish oil supplements in addressing sarcopenia
appears to depend on the dosage used, with different doses in
clinical trials (29). Second, the inclusion of a placebo in study de-
signs may influence outcomes due to the potential placebo effect
commonly observed in nutritional clinical trials. In our work it is
also necessary to take into account that the immunogenic for-
mula had, in addition to omega 3, other immunonutrients, such
as arginine and nucleotides. Argining is a non-essential amino
acid that becomes essential in stress situations. It is an impor-
tant amino acid for immune cells, and a precursor of nitric oxide
and hydroxyproline, playing a relevant role in repair processes
(30). Nucleotides are compounds derived from pyrimidine or pu-
rine. These molecules intervene in the immune system, tissue
differentiation and growth (31), too. Both molecules may play a
relevant role in muscle health (30,31).

Finally, the improvement in some dimensions of quality of
life (mobility and usual activities), found in our study, may be
related to this increase in muscle mass and its functionality.
Quality of life is a multidimensional construct influenced by
physical and psychological factors, closely tied to nutritional
status (32). High adherence to ONS likely played a key role in
these outcomes, as compliance is critical to achieving thera-
peutic benefits. Conversely, better health status and QoL may
enhance patient motivation for continued adherence, creating a
reinforcing positive cycle.

This study has several limitations. First, the intervention was
relatively short (12 weeks), and the patient population was het-
erogeneous in terms of cancer locations. Second, the lack of a
control group prevents definitive attribution of observed benefits
solely to the inmmunoenhanced ONS. Additionally, nutritional
intake was assessed using subjective 3-day dietary records,
which may introduce reporting bias. Despite these limitations,
this study demonstrates the efficacy, tolerability, and high com-
pliance of inmmunoenhanced ONS in improving sarcopenia, QoL
and nutritional parameters, supporting its applicability in routine
clinical practice. Finally, the use of different techniques to deter-
mine muscle mass, such as calf circumference, raw electrical
data from BIA, muscle mass data from BIA, and ultrasound of the
rectus femoris muscle, allows us to have objective data on this
improvement in sarcopenia and also to show how some tech-
niques are not able to detect the improvement in muscle mass
in these patients.

In conclusion, the use of an inmmunoenhanced ONS in ambu-
latory patients with cancer, evaluated within a real-world context,
yields substantial improvements in nutritional status, sarcopenia
and QoL. Further research is warranted to explore the impact of
this type of ONS across diverse cancer populations, focusing on
both nutritional and QoL outcomes.
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