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Abstract

Introduction: Malnutrition and sarcopenia are frequent in advanced lung
cancer, worsening outcomes and quality of life. Early detection and inter-
vention are essential. This study assessed the effectiveness of R-MAPP in
detecting malnutrition and sarcopenia risk compared to standard clinical
practice.

Material and methods: A prospective, randomized, multicenter study of 65
advanced lung cancer patients assigned to R-MAPP or standard care was
performed. R-MAPP integrates MUST and SARC-F with clinical data. Out-
comes included risk identification, weight, quality of life (EQ-5D-5L), and
handgrip strength. Analyses were adjusted for baseline imbalances (alcohol
use, chemotherapy).

Results: The R-MAPP group identified 42.4% of patients at risk vs. 3.1% in
the control group (p < 0.001). After adjustment, R-MAPP markedly increased
the likelihood of detecting at-risk patients (adjusted OR = 21.2,95% Cl: 2.6—
175.4, p = 0.005). No significant differences were observed in weight (4.94
kg, 95% Cl: —4.59-14.48, p = 0.30) or quality of life (-8.45 VAS points, 95%
Cl: =22.62-5.71, p = 0.23), although both remained stable despite a higher
chemotherapy rate in the intervention group.

Conclusions: R-MAPP effectively identifies patients at risk of malnutrition
and sarcopenia in advanced lung cancer, supporting early intervention in
complex clinical settings. Although further studies are needed to assess its
long-term impact and diagnostic performance, R-MAPP is a practical, effi-
cient tool for risk screening rather than diagnostic confirmation in routine
oncology care. However, as this was a pilot study without a formal sample
size calculation, secondary outcomes should be interpreted as exploratory
only. This also applies to the wide confidence interval observed for the pri-
mary outcome.
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Introduction

Advanced lung cancer is one of the most im-
pactful oncological diseases in terms of incidence,
mortality, and social burden. According to recent
data, it remains the leading cause of cancer-relat-
ed deaths worldwide, with a high proportion of
diagnoses occurring at advanced stages, signifi-
cantly limiting therapeutic options and long-term
survival [1]. In this context, nutritional complica-
tions such as malnutrition and sarcopenia emerge
as critical factors that worsen patient prognosis
by increasing morbidity and compromising both
quality of life and treatment efficacy [2].

Malnutrition in cancer patients is linked to
various factors, including the adverse effects of
oncological therapies, disease-induced metabol-
ic changes, and reduced food intake due to can-
cer-associated anorexia. This condition affects
up to 40% of patients, particularly those with ad-
vanced solid tumors such as lung cancer [3]. Nu-
tritional deterioration directly impacts patients’
ability to complete treatment cycles, increasing
the frequency of toxicities associated with che-
motherapy and immunotherapy [4].

Sarcopenia, characterized by the progressive
loss of muscle mass and function, is associat-
ed with a higher risk of falls, fractures, reduced
functional capacity, and poorer tolerance to on-
cological treatments [5] This condition further
complicates the clinical picture, contributing to
the development of cachexia and overall patient
deterioration [6].

However, despite the clear clinical relevance of
malnutrition and sarcopenia, early diagnosis re-
mains a challenge. The coexistence of sarcopenic
obesity, often observed in oncology patients, com-
plicates the detection of muscle mass loss, as it
may be masked by an elevated body mass index
(BMI) [7]. Traditional clinical evaluations are fre-
quently insufficient to identify at-risk patients, es-
pecially in settings with limited resources or high
care demands. This underscores the need for in-
novative, accessible, and cost-effective tools that
enable comprehensive assessments and facilitate
early intervention [8].

In this context, the Remote Malnutrition and
Sarcopenia Primary Practice (R-MAPP) tool rep-
resents a promising solution. This instrument in-
tegrates validated screening methods, such as the
Malnutrition Universal Screening Tool (MUST) and
the SARC-F scale (Strength, Assistance with walk-
ing, Rise from chair, Climb stairs, and Falls), to effi-
ciently identify the risk of malnutrition and sarco-
penia in routine clinical practice [9]. R-MAPP could
be particularly valuable for oncology patients. Un-
like tools such as NRS-2002 or PG-SGA, R-MAPP
requires less time and clinical input, making it
more practical in high-demand or resource-lim-

ited environments. Its streamlined format avoids
the need for extensive dietary histories or lengthy
interviews. R-MAPP also stands out for its capabil-
ity to perform remote evaluations, leveraging dig-
ital platforms that broaden its applicability, even
among populations with limited access to special-
ized healthcare services [10]. Additionally, it has
received recognition from international organi-
zations, such as the European Society for Clinical
Nutrition and Metabolism (ESPEN), as a strategic
tool to optimize nutritional management in chron-
ic patients [11].

The primary objective of this study was to as-
sess the effectiveness of the R-MAPP tool in de-
tecting the risk of malnutrition and sarcopenia in
patients with advanced lung cancer, compared to
standard clinical practice. Specifically, it aimed to
determine whether its implementation could fa-
cilitate the early identification of at-risk patients
and support tailored nutritional and physical in-
terventions. Through this work, the study seeks
not only to validate the clinical utility of R-MAPP
but also to generate robust evidence supporting
its integration into daily clinical practice, empha-
sizing its potential to optimize the comprehensive
management of advanced lung cancer patients
in resource-constrained settings with increasing
healthcare demands.

Material and methods
Design and subjects

A prospective, randomized, multicenter, con-
trolled study was conducted involving adult pa-
tients diagnosed with advanced lung cancer.
Participants were allocated to intervention and
control groups using a 1 : 1 randomization pro-
cess that ensured allocation concealment through
sealed, opaque envelopes. A computer-generated
block randomization sequence without stratifi-
cation was used, and the block size was not dis-
closed to investigators or recruiters to prevent po-
tential selection bias. The study was carried out
across five nationally recognized hospitals.

Inclusion criteria required participants to be
newly diagnosed adults (> 18 years) with con-
firmed stage IV lung cancer, just prior to initiating
chemotherapy or immunotherapy cycles. Eligible
participants were also required to have an esti-
mated life expectancy of six months or more and
the ability to comprehend the study’s objectives
and provide informed consent.

Exclusion criteria included prior participation
in nutritional intervention programs or specific
treatments for malnutrition risk within the past
six months, a Karnofsky Performance Status score
below 60, a history of previous oncological pro-
cesses, or the presence of other significant condi-
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tions that could independently justify malnutrition
or sarcopenia unrelated to lung cancer (e.g., recent
surgery, trauma, or active inflammatory disease).

Measuring instruments and data collection

This study used validated instruments to com-
prehensively assess the nutritional status and
sarcopenia risk of the selected patients, supple-
mented by specific tools for collecting clinical and
demographic data. The primary diagnostic tool
was R-MAPPB which comprises two main compo-
nents: the MUST and the SARC-F scale. The MUST
evaluates malnutrition risk based on body mass
index (BMI), the percentage of involuntary weight
loss, and a score associated with acute diseases.
The SARC-F scale includes five items measuring
strength, walking assistance, the ability to rise
from a chair, stair climbing, and falls, providing
a score to identify sarcopenia risk [12, 13].

Additionally, a Jamar dynamometer was used
to measure the grip strength of the dominant arm.
In this procedure, three consecutive measure-
ments were taken, with the highest value record-
ed as the reference. The maximum value was used
rather than the arithmetic mean, as it best reflects
the participant’s voluntary peak performance and
is commonly applied in functional assessments
to avoid underestimation due to initial submaxi-
mal effort. Quality of life was assessed using the
EQ-5D-5L questionnaire, administered at both
baseline and the end of follow-up [14].

Clinical and demographic data were extracted
from patients’ medical records, including informa-
tion on age, sex, weight, height, BMI, prior illness-
es, comorbidities, TNM staging, and oncological
treatments. Data on lifestyle habits, such as to-
bacco and alcohol use, were also collected, along
with information on pharmacotherapy, including
corticosteroid use. Baseline and final evaluations
were performed for both groups.

Intervention

In the intervention group, the process began
by identifying eligible patients during clinical con-
sultations in oncology units. Once inclusion and
exclusion criteria were verified, patients were in-
vited to participate in the study with a detailed
explanation of its objectives and procedures. After
providing written informed consent, each patient
was assigned a unique code to ensure data con-
fidentiality.

At the initial visit, baseline assessments were
conducted using the R-MAPP tool, along with ob-
jective measurements of grip strength. Anthropo-
metric and clinical data, such as age, sex, comor-
bidities, functional status, and quality of life, were
also collected.

Patients who screened positive (MUST score
>2 or SARC-F score > 4) received a personalized in-
tervention plan. This plan included specific dietary
recommendations based on ESPEN guidelines and
a tailored physical exercise program designed to
meet individual needs. The exercises focused on
improving muscle strength and functionality, and
patients were given instructions on proper execu-
tion. Follow-up reviews were conducted every two
months to monitor adherence and adjust the plan
as needed.

In the control group, patients underwent stan-
dard nutritional evaluations and management
according to routine clinical practice, without the
use of the R-MAPP tool. Data collection for both
groups was managed using an electronic case re-
port form (eCRF). Data were entered directly into
the eCRF by trained clinical personnel. To ensure
data integrity, the research team performed reg-
ular monitoring of completeness and accuracy.
Outcome assessors were not involved in group
allocation, and statistical analysis was performed
independently after database lock.

Outcomes measures

The outcome measures in this study were de-
signed to assess the impact of the R-MAPP tool on
the early detection of malnutrition and sarcopenia
risk, as well as the effectiveness of the implement-
ed interventions. These measures were categorized
into primary and secondary outcomes, focusing on
clinical, functional, and quality-of-life aspects.

The primary outcome of the study was the pro-
portion of patients identified as being at risk of
malnutrition or sarcopenia, determined using the
predefined cutoff points of the R-MAPP tool. This
measure was pivotal in evaluating the tool’s di-
agnostic accuracy and its ability to detect at-risk
individuals in a timely manner.

Secondary outcomes included a broad range of
variables aimed at capturing the changes in pa-
tients’ health and well-being over the course of
the study. Anthropometric and functional chang-
es, such as variations in body weight and BMI be-
tween the baseline and final assessments, were
closely monitored. Grip strength was also evaluat-
ed, with the highest value from three consecutive
measurements of the dominant arm recorded as
the reference.

Additionally, quality of life was assessed using
the EQ-5D-5L questionnaire, administered at both
baseline and the end of the study. This provided
a comprehensive view of how the interventions
affected patients’ perceived health and daily func-
tioning. Together, these outcome measures of-
fered a robust framework to evaluate the clinical
utility of R-MAPP and the benefits of early inter-
vention in patients with advanced lung cancer.
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Data analysis

Given the exploratory nature of the study and
the recruitment limitations encountered, particu-
larly in the context of the COVID-19 pandemic, the
trial was conducted as a pilot study. As such, no
formal sample size calculation was included in the
final protocol, and the study was primarily intend-
ed to generate preliminary data to inform the de-
sign of future, adequately powered investigations.
Therefore, a descriptive analysis was conducted
to summarize the factors and measurement vari-
ables used in the study. Frequencies and percent-
ages were calculated for qualitative data, while
means, standard deviations (SD), medians, and
interquartile ranges were reported for quantita-
tive variables. Tables and figures were generated
to facilitate a clearer understanding of the data.

To evaluate the primary outcome, a univariate
analysis was performed, focusing on the propor-
tion of patients at risk of malnutrition or sarcope-
nia in both groups. This analysis included hypoth-
esis testing using Pearson’s y2 estimator, along
with the calculation of odds ratios (OR) and their
corresponding 95% confidence intervals (Cl). In
cases where baseline imbalances were identified,
multivariate logistic regression models were em-
ployed to adjust for potential confounding factors.
Due to the limited sample size and exploratory
nature of this pilot study, stratified randomization
and subgroup analyses were not performed, as
they could have introduced additional imbalanc-
es. Relevant baseline differences were adjusted
for using multivariate models.

Secondary outcome variables, such as chang-
es in weight, BMI, grip strength, and quality of
life, were analyzed using Student’s t-test for in-
dependent samples when assumptions of nor-
mality and homoscedasticity were met. If these

assumptions were violated, non-parametric
tests, such as the Mann-Whitney U test, were
applied. Additionally, repeated measures anal-
yses were conducted to evaluate baseline-to-
final changes within each group and to compare
these changes between groups for detecting sig-
nificant differences.

All analyses considered p-values below 0.05 to
be statistically significant, with results presented
alongside 95% confidence intervals. Two-tailed
testing was employed throughout, and in cases of
follow-up losses, an intention-to-treat approach
was adopted. The “last observation carried for-
ward” (LOCF) method was used to impute missing
data for continuous measures.

Results

A total of 65 participants were included in the
study, randomly and evenly distributed between
the intervention group (n = 33) and the control
group (n = 32) (Fig. 1). Baseline characteristics
of the participants were generally similar across
groups. However, significant imbalances were ob-
served in alcohol consumption (p = 0.005) and
chemotherapy treatment (p = 0.030), both of
which were more prevalent in the intervention
group. The mean age of the participants was 64.8
years (SD = 8.8), with a baseline BMI of 25.9 kg/m?
(SD = 4.6). Initial grip strength averaged 24.7 kg
(SD = 9.2) across the entire cohort. A detailed
summary of the baseline characteristics of the
study population is provided in Table I.

Univariate analysis

The univariate analysis revealed that the
R-MAPP tool identified a significantly higher pro-
portion of patients at risk of malnutrition or sar-

33 patients 9 exitus
125 patients A A
A . :
i > R-MAPP > Results
i A
Screening
5 centers > Randomization Follow up: 16 weeks
Inclusion — E
exclusion H \
of patients % > Common practice > Results
E 65 patients : :
v P v v
70 patients 32 patients 7 exitus
Figure 1. Study design and patient flowchart across study phases
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copenia compared to standard clinical practice.
In the intervention group, 42.4% of patients (14
out of 33) were identified as being at risk (MUST
> 2 or SARC-F > 4), whereas only 3.1% (1 out of
32) of patients in the control group reached these
thresholds. This difference was statistically signif-
icant (p < 0.001), underscoring the superior abili-
ty of the R-MAPP tool to detect at-risk cases that
went unnoticed with standard methods. A de-
tailed comparison of these results is presented in
Figure 2.

Multivariate analysis

Given the significant baseline imbalances ob-
served in variables such as alcohol consumption
and chemotherapy treatment, a multivariate lo-
gistic regression analysis was conducted to adjust
for these potential confounding factors. In the
adjusted model, the intervention group continued
to demonstrate a significantly higher likelihood of
identifying patients at risk of malnutrition or sar-
copenia, with an adjusted odds ratio (OR) of 21.2

Table I. Baseline characteristics of studied sample

(95% Cl: 2.6-175.4, p = 0.005). This finding sup-
ports the use of R-MAPP as a tool to improve early
identification of patients at risk, although it should
not be interpreted as confirmation of a clinical di-
agnosis. Nonetheless, the possibility of residual
confounding due to unmeasured variables cannot
be entirely ruled out. A detailed summary of the
adjusted results is presented in Table II.

Secondary outcomes

Body weight: At the end of the follow-up pe-
riod, the intervention group exhibited better
weight maintenance compared to the control
group, with a mean difference of 4.94 kg (95% Cl:
—-4.59-14.48). However, this difference was not
statistically significant (p = 0.30). Additional anal-
ysis using the LOCF method to impute missing
data for patients without final measurements
confirmed similar results, also failing to reach
statistical significance (p = 0.58). Although the
difference in weight maintenance was not statis-
tically significant, a higher proportion of patients

Variable Total R-MAPP Control P-value
Sex (male), n (%) 35 (53.8) 19 (57.6) 16 (50) 0.540
Age, mean (SD) 64.77 (8.82) 64.76 (8.65) 64.78 (9.14) 0.991
Height, mean (SD) 164.20 (9.07) 164.36 (9.63) 164.03 (8.60) 0.884
Weight, mean (SD) 70.60 (14.15) 71.55 (16.24) 69.62 (13.22) 0.601
BMI, mean (SD) 25.90 (4.57) 26.41 (4.91) 25.38 (4.21) 0.367
Controlled diabetes, n (%) 6(9.2) 2 (6.3) 4 (12.5) 0.672
Diagnosis, n (%)

Small cell carcinoma 8(12.3) 4(12.1) 4(12.5)

Adenocarcinoma 44 (67.7) 23 (69.7) 21 (65.6) 0.927

Squamous 13 (20) 6(18.2) 7 (21.9)
Staging, n (%)

Stage IlIA 2 (3.1) - 2 (6.3)

Stage IlIC 1(1.6) - 1(3.1) 0.495

Stage IVA (M1a) 21 (32.8) 11 (33.3) 10 (21.3)

Stage IVA (M1b) 9 (14.1) 5(15.2) 4 (12.5)

Stage IVB 31 (48.4) 17 (51.5) 4 (12.5)
Alcohol consumption, n (%) 7 (10.8) - 7 (21.9) 0.005*
Smoking, n (%) 22 (33.8) 9 (27.3) 13 (40.6) 0.217
Corticotherapy, n (%) 15 (23.1) 7 (21.2) 8 (25) 0.717
Chemotherapy, n (%) 51(79.7) 29 (87.9) 22 (68.8) 0.030*
Immunotherapy, n (%) 38 (59.4) 19 (57.6) 19 (59.4) 1.000
Radiotherapy, n (%) 6 (9.5) 1(3) 5(16.6) 0.104
Karnofsky, mean (SD) 86.41 (13.02) 86.56 (13.35) 86.25 (12.89) 0.922
Grip strength, mean (SD) 24.69 (9.19) 26.81 (10.34) 22.48 (7.36) 0.061

BMI — body mass index, Karnofsky — Karnofsky Performance Scale, p-value — probability value, R-MAPP — Remote Malnutrition and
Sarcopenia Primary Practice, SD — standard deviation. *Statistically significant differences at a 95% confidence level (p < 0.05). P-values
derived from y?/Fisher’s exact tests for categorical variables and Student’s t-test (or Mann-Whitney U test when non-normal) for

continuous variables.
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Statistical comparison using y? test. Adjusted logistic regression showed an OR = 21.2 (95% Cl: 2.6-175.4, p = 0.005).

Figure 2. Comparison of risk detection rates for malnutrition and sarcopenia: R-MAPP vs. standard clinical practice

in advanced lung cancer patients

Table II. Univariate and multivariate regression for the R-MAPP or control group variable adjusting for confounding

factors
Variable B OR 95% Cl P-value
Group 3.129 22.842 2.776 187.954 0.004*
Variable B OR (a) 95% CI P-value
Alcohol -19.312 0.00 0.00 - 0.998
Chemotherapy -0.675 0.573 0.509 5.335 0.490
Group 3.054 21.211 2.565 175.404 0.005*

B - coefficient estimate in logistic regression, Cl — confidence interval, OR — odds ratio, OR (a) — adjusted odds ratio, p-value — probability
value. *Statistically significant differences at a 95% confidence level (p < 0.05). P-values derived from univariate and multivariate logistic

regression models.

in the intervention group underwent chemothera-
py, a treatment commonly associated with weight
loss. In this context, the early intervention using
the R-MAPP tool may have partially mitigated
these adverse effects.

Quality of life: No statistically significant differ-
ences in quality-of-life scores were observed be-
tween the groups. In the intervention group, the
mean difference in subjective evaluation (VAS)
was —8.45 points (95% Cl: —22.62-5.71) compared
to the control group (p = 0.23). This difference
may also have been influenced by the higher pro-
portion of patients receiving chemotherapy in the
intervention group. Additionally, the substantial
variability observed between groups in this anal-
ysis may have limited the detection of significant
differences, emphasizing the need to interpret

these findings cautiously. Detailed results for both
outcomes are presented in Table IIl.

Additional results

No statistically significant differences were ob-
served between the groups regarding mortality
(p = 0.61) or hospital readmissions (p = 0.46)
during the study period. A detailed comparison
of these results is presented in Figure 3. In the
intervention group, 41.2% of patients assessed
with the MUST tool maintained unchanged scores
between pre- and post-treatment measurements.
Meanwhile, 23.5% showed a decrease of one
point, and 5.9% experienced an increase of three
points, reflecting a heterogeneous response to the
implemented interventions. However, a consider-
able proportion of patients achieved stabilization

Table Ill. Quantitative secondary outcomes: differences in pre-post changes in weight and quality of life between

R-MAPP group and control group

Outcome Difference 95% ClI P-value
Weight (pre-post) 4.49 -4.593 14.477 0.300
Quality of life (pre-post) -8.452 -22.618 5.714 0.234

P-values derived from independent samples t-test.
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Figure 3. A — Comparison of mortality rates between R-MAPP and standard clinical practice groups. B — Hospital
admission rates in patients screened with R-MAPP vs. standard clinical practice

or improvement in malnutrition risk during fol-
low-up.

Similarly, 82.4% of patients in the intervention
group assessed with the SARC-F scale maintained
stable scores throughout the study. This finding
suggests functional stability, even in the face of
potential adverse effects from treatments such
as chemotherapy. These results highlight the po-
tential of the R-MAPP tool to support the mainte-
nance of nutritional and functional parameters in
patients with advanced lung cancer.

Discussion

The findings of this study, supported by a robust
design that provides a high level of evidence, demon-
strate that the R-MAPP tool is significantly more ef-
fective than standard clinical practice in identifying
patients at risk of malnutrition and sarcopenia in
advanced lung cancer. This result is particularly rele-
vant in a clinical context where these conditions are

highly prevalent and have a profoundly negative im-
pact on patient prognosis and quality of life.

While the differences in certain secondary vari-
ables, such as body weight and quality of life, did
not reach statistical significance, their interpreta-
tion requires consideration of the higher propor-
tion of patients in the intervention group undergo-
ing chemotherapy — a factor known to exacerbate
nutritional and functional adverse effects. Limited
statistical power for these variables may also have
contributed to the lack of significant findings. In
this context, the observed stability in these mea-
sures within the intervention group over the fol-
low-up period may represent an indirect benefit of
the R-MAPP too|, as it enables the early implemen-
tation of nutritional and functional strengthening
strategies. Nevertheless, these findings should be
interpreted as exploratory and hypothesis-gener-
ating, rather than definitive conclusions.

These findings highlight the tool’s potential
to mitigate the negative impacts of aggressive
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cancer treatments, offering a proactive approach
to managing malnutrition and sarcopenia risk in
a population particularly vulnerable to these com-
plications. However, the wide confidence interval
around the primary outcome suggests variability
in the effect estimate, likely influenced by the rel-
atively small sample size. This finding should be
interpreted with caution, although the direction
and magnitude of the association remain clinically
relevant. In addition, the relatively small sample
size, particularly in the intervention group, may
limit the generalizability of the findings and high-
light the need to replicate the study in larger, more
representative patient populations. Furthermore,
while the R-MAPP intervention included educa-
tional materials on nutrition and physical activity,
no formal assessment of patient adherence was
conducted. This limits the ability to evaluate how
behavioral changes may have influenced out-
comes.

Malnutrition is a critical issue in cancer pa-
tients, with prevalence rates reaching up to 80%
in certain cancers, such as lung, pancreatic, and
head and neck cancers [15]. The causes of mal-
nutrition in this population include insufficient di-
etary intake due to anorexia or treatment-related
side effects (e.g., nausea, mucositis, vomiting) and
tumor-induced metabolic alterations, such as ac-
celerated catabolism and insulin resistance [16].
These changes reduce the availability of essential
nutrients and negatively impact the body’s ability
to maintain physiological function [17].

Sarcopenia, like malnutrition, results from
a combination of inadequate nutrition, system-
ic inflammation, and metabolic alterations. The
prevalence of sarcopenia in oncology patients is
also alarmingly high, reaching up to 70% in cer-
tain cases. This condition is associated with an
increased incidence of treatment-related toxici-
ties, prolonged hospital stays, and early mortality
[5]. The improved detection rate observed may
be attributed to the structured combination of
nutritional and functional screening components
(MUST and SARC-F), as well as to the digital for-
mat of R-MAPPR which minimizes variability in data
entry and enhances the consistency of screening
across care settings.

In patients undergoing aggressive treatments,
sarcopenia exacerbates therapy-related adverse
effects by disrupting drug metabolism and re-
ducing the patient’s functional capacity. This di-
minished functionality often limits their ability to
complete treatment regimens, directly impacting
clinical outcomes [18]. These findings further em-
phasize the critical need for early identification
and management of sarcopenia risk in oncology
care, underscoring the relevance of tools such as
R-MAPP to address these multifaceted challenges

and improve patient outcomes comprehensively
[19]. However, the study was not powered to de-
tect statistically significant differences in second-
ary outcomes such as weight or quality of life, and
these results should therefore be interpreted as
exploratory.

It is evident that early identification and multi-
disciplinary intervention are fundamental in man-
aging malnutrition and sarcopenia risk in oncology
patients undergoing aggressive treatments [15,
20]. Malnutrition risk assessment, using widely
recognized tools such as the NRS-2002 or skeletal
muscle mass index, plays a pivotal role in iden-
tifying at-risk patients and prioritizing targeted
interventions [21].

Early nutritional support, including supplemen-
tation with proteins and essential amino acids,
has proven effective in mitigating muscle mass
loss and improving tolerance to oncological treat-
ments [22]. Furthermore, individualized physical
rehabilitation programs enhance muscle strength,
improve functionality, and contribute to the com-
prehensive management of these conditions [23].

The integration of these strategies into clinical
practice optimizes treatment tolerance, enhances
quality of life, and extends survival, particularly in
patients with greater metabolic and functional vul-
nerability [22]. This underscores the importance of
combining early screening tools such as R-MAPP
with evidence-based nutritional and physical in-
terventions to improve outcomes in this high-risk
population [24].

In this context, the R-MAPP tool, recognized by
the ESPEN, emerges as a valuable resource. By in-
tegrating validated tools such as the MUST and
the SARC-F scale, it could be particularly useful
for patients with advanced cancer, where meta-
bolic and functional complications are common.
Its preventive approach enables the early imple-
mentation of nutritional and physical strategies
while facilitating personalized interventions, ul-
timately impacting clinical outcomes positively.
The R-MAPP tool combines ease of use, screening
accuracy, and the potential to improve clinical
outcomes in oncology patients, positioning it as
a strategic asset in clinical practice [11].

The results of our study support this premise,
demonstrating that R-MAPP identifies a signifi-
cantly higher proportion of patients at risk of mal-
nutrition and sarcopenia compared to standard
clinical practice. In the intervention group, 42.4%
of patients were identified as at risk, compared to
only 3.1% in the control group. This finding is par-
ticularly relevant in the management of patients
with advanced cancer, emphasizing the value of
R-MAPP as a tool that combines diagnostic sen-
sitivity with clinical applicability [25]. However, no
external reference standard was used to confirm
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the presence of malnutrition or sarcopenia risk,
as the study was designed to evaluate screening
performance in clinical practice rather than diag-
nostic accuracy. The higher detection rate should
therefore be interpreted as improved case identi-
fication rather than definitive diagnosis.

It is worth noting that, in this study, the MUST
item “Are you currently unwell?” was not auto-
matically scored positively for all patients unless
there was an acute complication or at the discre-
tion of the evaluating physician or patient. Oth-
erwise, all patients would have received at least
one point in the MUST nutritional screening,
leading to substantially higher malnutrition risk
percentages in both groups. This methodologi-
cal decision highlights the importance of clinical
judgment in applying screening tools and inter-
preting results [26].

Early screening not only enables the implemen-
tation of preventive strategies but also contrib-
utes to stabilizing critical variables such as qual-
ity of life, even in patients undergoing aggressive
treatments such as chemotherapy, where a more
pronounced functional decline would typically be
expected [27]. These findings highlight the impact
of R-MAPP on improving the comprehensive man-
agement of oncology patients in complex clinical
settings [28].

In older patients with advanced lung cancer,
nutrition assumes a central role not only as a sup-
portive strategy but also as an integral therapeu-
tic intervention. Malnutrition states significantly
contribute to the progression of sarcopenia, di-
rectly impairing patients’ ability to complete on-
cological treatments, including chemotherapy and
immunotherapy [2]. In this context, the evidence
provided by our study supports the routine use of
R-MAPP in daily clinical practice. By systematically
integrating nutritional and functional screening,
R-MAPP enhances the capacity to address these
challenges proactively.

Moreover, the accessible design of the R-MAPP
tool facilitates its implementation in outpatient
settings or even for remote monitoring, adapting
seamlessly to the care realities of older patients
with multiple comorbidities. Its simplicity, minimal
resource requirements, and digital format sup-
port its integration into routine clinical workflows,
even in high-demand environments. Although
a formal cost-effectiveness analysis was not con-
ducted, R-MAPP requires no additional equipment
or staffing, suggesting good economic viability. In
our experience, patient adherence to the tool was
high, further reinforcing its feasibility in real-world
settings. This adaptability underscores its utility
as a versatile and impactful tool for improving
outcomes in this vulnerable population [10]. It is
also possible that a longer follow-up period could

reveal delayed effects on body weight and quality
of life, especially in patients undergoing multiple
cycles of chemotherapy or immunotherapy.

The ease of use of the R-MAPP tool as a screen-
ing instrument stands out compared to other tools
commonly employed in this domain. For instance,
while the NRS-2002 is widely used and supported
by international guidelines, its application requires
detailed information about the patient’s medi-
cal and dietary history. This can pose challenges
in settings with limited resources or for patients
with restricted access to comprehensive care [29].

A similar limitation is seen with the Pa-
tient-Generated Subjective Global Assessment
(PG-SGA). Although this tool is highly specific and
sensitive, it relies on exhaustive interviews and
requires significant time investment from health-
care professionals [21]. In contrast, the R-MAPP
tool integrates validated instruments in a stream-
lined and efficient manner, making it particularly
well suited for use in diverse clinical contexts, in-
cluding those with limited resources or high pa-
tient volumes. This balance of simplicity, accuracy,
and adaptability highlights its practical advantage
in the early detection and management of mal-
nutrition and sarcopenia risk in oncology patients.

Advanced techniques such as bioimpedance
analysis offer precise data on body composition,
including muscle mass, fat, and total body water,
and have the potential to provide detailed in-
sights and longitudinal monitoring. However, the
need for specialized equipment and high costs
limit their feasibility as an initial screening tool in
clinical departments or institutions with restricted
resources [30].

Similarly, imaging-based methods such as CT or
MRI stand out for their high precision in assessing
skeletal muscle mass and other functional param-
eters. Despite their accuracy, their technical com-
plexity, associated costs, and the requirement for
specialized personnel pose significant challeng-
es to their integration into daily clinical practice.
These methods are therefore typically reserved for
specific cases or research studies [31, 32]. While
R-MAPP does not replace objective methods such
as CT or BIA, its low-cost implementation and
ease of use make it a pragmatic option for early
risk screening in real-world oncology settings.

Recently, nutritional ultrasound has emerged
as a novel approach for assessing muscle mass,
particularly in the rectus femoris and abdominal
subcutaneous fat tissue. However, this technique
demands clinical expertise and a considerable
amount of execution time, which may not be fea-
sible for routine screening purposes [33]. These
limitations further emphasize the practicality and
accessibility of the R-MAPP tool, which balances
efficiency, ease of use, and clinical relevance, mak-
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ing it a superior choice for initial nutritional and
functional risk screening in oncology patients.

In this context, the R-MAPP tool offers a bal-
anced solution, combining the precision of vali-
dated methods with a simplicity of use that makes
it accessible even in resource-limited settings. Its
ability to effectively integrate nutritional and func-
tional screening in oncology patients allows for
the early identification and management of con-
ditions such as malnutrition and sarcopenia risk,
optimizing clinical outcomes without the logistical
and economic challenges associated with other
tools [10]. It should also be noted that no formal
assessment of inter-rater reliability was conduct-
ed, although the simplicity of the R-MAPP tool and
the use of written instructions aimed to minimize
variability in its application.

As with any clinical study, our work has a num-
ber of limitations that should be acknowledged.
First, as this was a pilot trial, no formal sample
size calculation was performed. This limits the
statistical power to detect differences in second-
ary outcomes, which should therefore be consid-
ered exploratory and hypothesis-generating. In
addition, the wide confidence interval observed
for the primary outcome reflects substantial un-
certainty. In small pilot studies, effect estimates
are often unstable and prone to inflation, partic-
ularly when the number of events is limited. Ac-
cordingly, while the direction of the effect is con-
sistent with the expected benefit of R-MAPP the
magnitude of the odds ratio should be interpreted
with caution until confirmed in larger, adequate-
ly powered trials. Finally, the lack of comparison
with gold-standard diagnostic tools such as CT
or bioimpedance analysis limits the validation of
R-MAPP’s accuracy. This raises the possibility of
misclassification bias, as some patients flagged as
“at risk” may not meet diagnostic criteria, while
others with underlying sarcopenia or malnutrition
may remain undetected. Moreover, the absence of
formal adherence measurement to nutritional and
exercise recommendations limits the ability to es-
tablish whether the observed stability in weight
and quality-of-life outcomes reflects actual behav-
jor change. Although the randomized design helps
mitigate systematic bias, future studies should
incorporate adherence assessments to clarify the
mechanisms underlying these effects.

In summary, this study provides robust evi-
dence supporting the effectiveness of the R-MAPP
tool for the early screening of malnutrition and
sarcopenia risk in patients with advanced lung
cancer, establishing a strong foundation for its in-
tegration into daily clinical practice. The ability of
R-MAPP to identify at-risk patients and facilitate
tailored interventions can significantly contribute
to optimizing the comprehensive management of

these patients, particularly in challenging clinical
contexts, such as those involving intensive che-
motherapy treatments.

While further research is needed to assess its
long-term impact on clinical outcomes, the cur-
rent findings endorse R-MAPP as an effective
and accessible strategy for improving the care
and prognosis of oncology patients. Its practi-
cality, precision, and adaptability underscore its
value as a key resource for enhancing patient
outcomes and addressing critical needs in oncol-
ogy care, warranting future validation in broader
cancer populations and with extended follow-up.
Importantly, while R-MAPP facilitates the early
identification of patients potentially vulnerable
to malnutrition and sarcopenia, its role should be
understood as a screening instrument rather than
a substitute for diagnostic evaluations such as im-
aging or body composition analysis. On the other
hand, the results obtained in this study should be
regarded as exploratory and hypothesis-generat-
ing, pending confirmation in larger, adequately
powered studies.
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