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A B S T R A C T

Objectives: Malnutrition is a prevalent condition in cancer patients that significantly impacts patients’
clinical outcomes and health-related quality of life (HR-QoL). The outcome was to characterize the nutri-
tional status by describing the prevalence of malnutrition (mild, moderate, or severe) and its risk in out-
patient cancer patients.
Methods: Multicenter, prospective, cross-sectional, descriptive, two-cohort study conducted on consecutive
adult patients with locally advanced or metastatic solid tumors (stages III-IV). The study was conducted in 10
Spanish hospitals distributed all over the Spanish geography, with a recruitment period of 5 months
(between April and September 2020). Study patients were divided into two groups according to their cancer
therapy: group A, patients who underwent immunotherapy, and group B, patients who received combined
therapy (immunotherapy plus chemotherapy and radiotherapy).
Results: A total of 585 patients were included. The proportion of patients at risk of malnutrition was notably
more significant in the combination group (chemotherapy and/or radiotherapy) than in the immunother-
apy-only group (28.3% versus 58.5%, respectively, P< .0001). According to this evaluation the highest propor-
tion of patients at risk were those with pancreatic cancer (51 patients; 89.5%), followed by large intestine
cancer (52 patients; 55.3%) and lung cancer (56 patients; 29.3%), P < .0001.
Conclusions: Patients treated with only immunotherapy seemed to have better nutritional status, which indi-
cated health-related quality of life improvement. Additionally, there was a trend associating nutritional sta-
tus with tumor location. Treatment strategy, treatment duration, performance status, and treatment location
were independently associated with malnutrition.
Implications for Nursing Practice: Integrating nutritional assessment into routine clinical practice will improve
the quality of life of oncology patients. An integrative approach to health improves overall results in terms of
nutritional status and improved quality of life and shows that daily living activities are more satisfactory for
patients with nursing interventions. Nursing interventions are consistent with an educational approach to
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patients as long as the interventions described in international guidelines are detailed in the framework of
the patient care.
© 2024 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)
Malnutrition is a common medical problem in oncology
patients.1,2 Between 15% and 40% of oncology patients show weight
loss at diagnosis, and the incidence of malnutrition increases
throughout the disease, reaching 80% of all patients with cancer.
Patients with advanced cancer will develop cachexia throughout
their disease, with the subsequent negative effect on function, treat-
ment tolerance, and overall mortality. Moreover, clinical data suggest
that about 20% to 30% of deaths are attributable to malnutrition
rather than to cancer. Despite all this, diagnosing nutritional disor-
ders and implementing treatment for these disorders are not per-
ceived as necessary routine in clinical nursing practice.

It is well known that malnutrition negatively affects patients’ evo-
lution and quality of life, increasing the incidence of infection, hospi-
tal stay, and mortality.1,3,4 In patients with cancer, nutrition and their
nutritional status play an essential role in the efficacy and effective-
ness of the treatments and, consequently, the patient's health-related
quality of life (HR-QoL).4,5

New advances in cancer biology research have allowed the identi-
fication of different mechanisms of cancer progression, such as self-
sufficiency in growth signals, insensitivity to antigrowth signals,
evading apoptosis, no breaks in the replicate potential, and sustained
angiogenesis.6,7

New treatment strategies have been developed that aim to
reverse the antitumor capacity of the immune system. However,
compared to traditional treatments (chemotherapy/radiotherapy),
these new targeted therapies have different toxicities, such as altera-
tions in glucose metabolism, endocrinopathies, rhabdomyolysis, etc.,
which are known to alter the patient's nutritional status and HR-
QoL.8,9 Additionally, a deficient nutritional status can affect the intes-
tinal microbiota, compromising the efficacy of the new antitumor
treatments.10

Different studies have evaluated the nutritional status in patients
with cancer.5,1,12 The PreMio study, a prospective, observational, and
multicenter study conducted at 22 medical oncology centers across
Italy, reported that among the 1,952 patients included, 51.1% of
patients had a nutritional impairment, including the risk of malnutri-
tion and over malnutrition. As determined by Mini Nutritional
Assessment, 40.1% of patients without metastases (M0) already had
poor nutritional status at their first oncology visit. Of these, 36.5%
were at risk of malnutrition, and 3.5% were malnourished. Malnutri-
tion was evidenced in 13.6%.5 The results of a prevalence survey con-
ducted in France found a high prevalence of patients with
malnutrition (39%), and a high rate of those malnourished patients
(42.4%) received no nutritional support.11 Finally, the results of a
cross-sectional, observational, multicenter study conducted at eight
gastroenterology units in Romania showed that of all the patients
evaluated (n = 3198) in nutritional risk, 31,3% were diagnosed with
cancer as a principal diagnosis. The overall prevalence of malnutrition
was 20.4%, and of them, 26.8% were oncologic patients.12

Two studies evaluated the nutritional status of cancer patients in
Spain.1,13 A multicenter study that included 781 patients with cancer
reported that 52% of patients were moderately or severely malnour-
ished and 97.6% of subjects required some form of nutritional inter-
vention/advice.13 The PREDyCES, an observational, cross-sectional,
multicenter study conducted on patients with cancer, found that
33.9% of patients were at nutritional risk at admission and 36.4% of
patients were at risk at discharge. This study also revealed that only
one-third of at-risk patients received nutritional support.1

There is, therefore, the need to assess the impact of these new
cancer therapies on the nutritional status of our patients. National
registers allow a personalizing nutritional approach with special con-
sideration for cultural and ethnographic particularities. This compre-
hensive study in Spain evaluates the relationship between nutritional
status and different socioeconomic, demographic, and clinical charac-
teristics in patients with cancer.

The current study aimed to assess the nutritional status, using the
Spanish versions of the NUTRISCORE and Patient-Generated Subjective
Global Assessment (PG-SGA),14,15 in Spanish oncology outpatients who
underwent treatment with immunotherapy, either alone or in combi-
nation with other targeted therapies. Although the relationship
between cancer and nutritional status impairment has been widely
analyzed, there are little data assessing the nutritional status of oncol-
ogy outpatients, and, to our knowledge, none of them covers the anal-
ysis of the effects of new target therapies. The primary endpoint is to
characterize the nutritional status of the oncology outpatient receiving
either immunotherapies or any other targeted therapies through a
screening performed at hospital consultations in Spain.

Methods

Study Design

A prospective, cross-sectional, multicenter, observational, single-
visit, two-cohort study was conducted on adult patients with locally
advanced or metastatic solid tumors. Nutritional status was assessed
by using the Spanish versions of the NUTRISCORE and PG-SGA. These
tools have been previously validated and published in the Spanish
oncology population, and we believe that they are the most appropri-
ate for our study. We used two nutrition tools that address the risk of
malnutrition from different angles: (1) a score that allows the risk to
be assessed from the patient's subjective point of view conducted by
a health care professional and (2) an objective measure. In addition,
we sought correlations between biometric, anthropometric, and
social values as determinants of health, which allow for the best care
for patients with cancer.

The NUTRISCORE is a malnutrition assessment tool that was
developed specifically for patients with cancer and validated by refer-
ence to the PG-SGA. It consists of four parts: involuntary weight loss
in the past 3months and poor eating in the last week due to
decreased appetite; tumor location/neoplasm; and oncology treat-
ment. Patients who scored �5 points were classified as at risk.14

PG-SGA is commonly used in patients with cancer. It should be
performed by a well-trained professional. The PG-SGA considers dif-
ferent parameters, including weight loss, diagnosis, current treat-
ments, and medication taken, and biochemical parameters, such as
albumin and prealbumin. In addition, the method considers the
symptoms, diet, and patient’s daily activity and requires physical
examinations to detect decreased muscle mass, fat, and the presence
of edema. PG-AGS classifies the patient as well-nourished, moder-
ately, or suspiciously malnourished and severely malnourished.4,15

The study was conducted at 10 third-level oncologic centers rep-
resentative of the Spanish national territory (including the mainland
and the Canary and Balearic Islands) to have a homogeneous sample
from all territories. A 3-month recruitment period was used to collect
a sufficiently large target sample.

Study Population

The population consisted of adult patients with locally advanced
or metastatic solid cancer (stages III or IV)16 who underwent

http://creativecommons.org/licenses/by-nc-nd/4.0/
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treatment with immunotherapy, either alone or in combination with
chemotherapy or radiotherapy, as first-line treatment for a minimum
of 12 weeks before being included in the study and who attended an
outpatient hospital consultation of the oncology service.

Before the study, according to the data of the Spanish Network of
Cancer Registries (REDECAN)21 and based on the number of cancer
diagnoses in 2019 in Spain, there will be an incidence of 277.234 new
cases, with a prevalence of 772.853 cases (5-year projection); the
sample size is 504, with expected losses of 15% final sample calcula-
tion, so 610 patients are required to estimate a proportion of 50%,
assuming an a of 0.01 and a b error of 5.5%. It was proposed to strat-
ify the sample in a proportion of 2:1 (group A:group B). With this
population, we calculate a proportion estimation, with a confidence
interval 1 � a of 99%, d = 3%, and P = .05.

The sample distribution was based on the data about the inci-
dence of tumors published by the Spanish Society of Medical Oncol-
ogy (SEOM)22—at least 50% are lung tumors, at least 20% are
melanoma, and 30% are other tumors (eg, kidney, bladder, head and
neck, miscellaneous).

Immunotherapy was defined by checkpoint treatment inhibitors
programmed cell death protein 1, programmed death-ligand 1, and
cytotoxic T-lymphocyte antigen 4.17 The purpose of including only
patients with locally advanced or metastatic solid tumors was to
homogenize the sample as far as possible, as well as to perform a
stratification in line with GLOBOCAN.18

Patients were excluded if they had any severe psychiatric disorder
or an estimated survival of less than 12 weeks (palliative care criteria)
or met the diagnostic criteria (Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition and International Classification of Dis-
eases 10) of nervous anorexia and bulimia.19

Patient Visits and Study Variables

The study consisted of one visit in which sociodemographic and
clinical variables were collected through the patient medical record
or directly from the patient.

The different variables analyzed in the study included the socio-
demographic, socioeconomic, and sociocultural characteristics of the
sample; clinical characteristics of the tumor; type of cancer treat-
ment; nutritional status (assessed by NUTRISCORE and PG-SGA);
Eastern Cooperative Oncology Group (ECOG) performance status;20

and nutritional therapy. Additionally, the diagnosis of severe acute
respiratory syndrome coronavirus 2 was included in the assessment.

Study Groups

The study sample was divided according to the cancer treatment:
group A patients underwent immunotherapy treatment for at least
12 weeks before study inclusion, and group B patients underwent
combined treatment with immunotherapy plus chemotherapy and/
or radiotherapy for at least 12 weeks before study inclusion.

Nutritional Status Assessment

Study Outcomes
Malnutrition is a prevalent condition in cancer patients that sig-

nificantly impacts patients’ clinical outcomes and health-related
quality of life (HR-QoL). The primary outcome was to assess the nutri-
tional status of outpatients with cancer receiving either immunother-
apy alone or combined with other targeted therapies.

The secondary outcomes included the proportion of malnourished
or patients at risk of malnutrition who received nutritional interven-
tions (from nutritional counseling to medical nutrition treatment,
either enteral or parenteral nutrition); an assessment of the sociode-
mographic characteristics, eating habits, sociocultural implications,
and clinical characteristics of the primary tumor (type and TNM
classification of malignant tumors); the relationship between nutri-
tional status and different study variables (ie, age, sex, tumor type,
tumor stage, socioeconomic status, treatment time, and ECOG perfor-
mance status score); the proportion of malnourished or at-risk
patients treated with either immunotherapy alone or in combination
with chemotherapy and/or radiotherapy who received a nutritional
treatment (nutritional advice [NA], oral nutritional supplements
[ONS], enteral nutrition [EN], parenteral nutrition [PN], or a combina-
tion of treatments); and evaluation of the nutritional status of the
study sample according to their sociodemographic and sociocultural
characteristics.

Due to the epidemiologic characteristics of this study, investiga-
tors did not ask about adverse events or their potential relationship
with specific drugs. Nevertheless, information about generic groups
of agents or treatments was collected.

Statistical Analysis
Statistical analysis was performed with the statistical package SAS

Enterprise Guide 7.15 (SAS Institute Inc, Cary, NC; https://www.sas.
com). Descriptive statistics mean (standard deviation [SD]), median
(interquartile range [IqR]), and number (percentage) were used as
appropriate. No missing data have been imputed; only the available
data were analyzed.

Comparative analyses were conducted using the Student t test in
continuous variables and the chi-square test when analyzing categor-
ical variables. For the comparison of more than two groups, the anal-
ysis of variance test was used.

To identify possible factors related to malnutrition in oncology
outpatients, logistic regression analysis was performed. Factors asso-
ciated with malnutrition in the univariate analysis at P � .1 were
included in the multivariate analysis. A value of P < .05 was consid-
ered significant.

Ethics. This noninterventional study was carried out in accordance
with the protocol and all applicable laws and regulations, including,
among others, Guidelines for Good Pharmacoepidemiology Practices
issued by the International Society for Pharmacoepidemiology and
the ethical principles that have their origin in the Declaration of Hel-
sinki and the applicable privacy laws. Data protection and privacy
regulations were strictly adhered to when collecting, sending, proc-
essing, and storing patient data. The confidentiality of the partici-
pants was guaranteed in accordance with Directive 95/46/EC on the
protection of natural persons and in accordance with the Safe Harbor
Privacy Principles. An IEC reviewed and approved the protocol and
informed consent form before enrolling any patients. Before carrying
out any data collection indicated by protocol, the patient (or autho-
rized legal representative) gave consent by signing and dating the
informed consent form approved by the relevant IEC in each site. The
study protocol was also approved by the ethics committees of the dif-
ferent centers participating and was registered in the ClinicalTrials.
gov site with the registration number NCT04168814.

Results

A total of 585 patients—385 (65.8%) in group A and 200 (34.2%) in
group B—were included in the study.

Demographic and Clinical Characteristics

In the overall study sample, the mean age was 63.4 § 11.2 years
and 234 (40.0%) were women. Mean body mass index (BMI) was 25.9
§ 4.7 kg/m2 in the overall study sample, with 100 (17.2%) patients
having a BMI of �30 kg/m2. Mean (SD) BMI was 25.89 (4.71) kg/m2;
4.5% of patients were underweight and 17.2% were obese (3.8% with
a BMI >35 kg/m2). Arm and calf circumferences were 27.99 (4.62) cm
and 36.06 (4.49) cm, respectively. Results of dynamometry were

https://www.sas.com
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similar in both groups of patients, being 30.12 (12.78) cm for group A,
30.34 (12.36) cm for group B, and 30.20 (12.63) cm for the total popu-
lation. Table 1 shows the main demographic and clinical characteris-
tics of the study sample. All patients were classified between ECOG 0
and 2, with more than half of the patients in ECOG 1 (358; 61.2%).

The results of the NutriScore and PG-SGA showed a statistical
relationship with the ECOG scale. Among patients with ECOG 0,
Table 1
Demographic and Clinical Characteristics of the Study Sample

Overall (N = 585

Age, y
Mean § SD 63.4 § 11.2
Range 26-89

Sex, n (%)
Women 234 (40.0)
Men 351 (60.0)

Race, n (%)
Caucasian 454 (77.6)
Asian 1 (0.2)
Hispanic 126 (21.5)
African 4 (0.7)
Other 0

BMI1, kg/m2

Mean § SD 25.9 § 4.7
Range 15.8-50.4

BMI1, kg2

<18.5 26 (4.5)
18.5-25 243 (41.6)
25-30 215 (36.8)
30-35 78 (13.4)
>35 22 (3.8)

Employment status, n (%)2

Employed 57 (9.8)
Unemployed 49 (8.4)
Retired 328 (56.4)
Temporary leave 148 (25.4)

Educational level, n (%)3

No formal education 30 (5.1)
Primary education 214 (36.7)
Secondary education 177 (30.4)
University study/postgraduate studies 162 (27.8)

Family situation, n (%)1

Alone 72 (12.3)
Accompanied 512 (87.7)

NOFM5

Mean § SD 2.3 § 1.1
Range 1-7

LPT, n (%)
Lung 191 (32.6)
Pancreas 57 (9.7)
Small intestine 6 (1.0)
Large intestine 94 (16.1)
Liver 10 (1.7)
Bone 2 (0.3)
Brain 5 (0.9)
Melanoma 21 (3.6)
Others* 199 (34.0)

Initial cancer diagnosis**, n (%)4

Stage III 135 (23.3)
Stage IV 445 (76.7)

Time from diagnosis, y
Mean § SD 1.5 § 1.8
Range 0.2-14.7

Degree of differentiation, n (%)6

Well differentiated 225 (44.6)
Moderately differentiated 144 (28.5)
Poorly differentiated 136 (26.9)

ECOG status, n (%)
ECOG 0 197 (33.7)
ECOG 1 358 (61.2)
ECOG 2 30 (5.1)
ECOG 3 0 (0.0)
ECOG 4 0 (0.0)
31.5% had a NutriScore score �5 (risk), and this percentage was
higher than 40% in patients with ECOG 1 or 2 (P = .039). The highest
percentage of severely or moderately or suspiciously malnourished
patients were ECOG 2 (14 [46.7%]), 24.6% were ECOG 1, and 9.7%
were ECOG 0 (P < .0001).

In total, 332 (56.8%) patients presented with some type of
comorbidity. The most frequent comorbidity after metastatic solid
) Group A (n = 385) Group B (n = 200) Pa

63.9 § 11.1 62.4 § 11.2 .1227
26-89 26-88

153 (39.7) 81 (40.5) .8593b

232 (60.3%) 119 (59.5%)

301 (78.2) 153 (76.5) .7669c

1 (0.3) 0 (0.0)
81 (21.0) 45 (22.5)
2 (0.5) 2 (1.0)
0 (0.0) 0 (0.0)

26.0 § 4.7 25.8 § 4.8 .6283
16.0-42.2 15.8-50.4

17 (4.4) 9 (4.5) .8108c

157 (40.9) 86 (43.0)
143 (37.2) 72 (36.0)
50 (13.0) 28 (14.0)
17 (4.4) 5 (2.5)

40 (10.5) 17 (8.5) .3564c

31 (8.1) 18 (9.0)
222 (58.1) 106 (53.0)
89 (23.3) 59 (29.5)

23 (6.0) 7 (3.5) .1473c

132 (34.5) 82 (41.0)
125 (32.6) 52 (26.0)
103 (26.9) 59 (29.5)

47 (12.2) 25 (12.5) 1.0000
337 (87.8) 175 (87.7)

2.2 § 1.1 2.5 § 1.1 .0001
1-7 1-7

166 (43.1) 25 (12.5) <.0001
9 (2.3) 48 (24.0)
5 (1.3) 1 (0.5)
54 (14.0) 40 (20.0)
4 (1.0) 6 (3.0)
0 (0.0) 2 (1.0)
4 (1.0) 1 (0.5)
21 (5.5) 0 (0.0)
122 (31.7) 77 (38.5)

83 (21.6) 52 (26.7) .1773
302 (78.4) 143 (73.3)

1.8 § 2.0 0.9 § 1.2 <.0001
0.2-14.7 0.2-9.5

89 (26.4) 55 (32.7) .0601
89 (26.4) 55 (32.7)
100 (29.7) 36 (21.4)

129 (33.5) 68 (34.0) .6717
234 (60.8) 124 (62.0)
22 (5.7) 8 (4.0)
0 (0.0) 0 (0.0)
0 (0.0) 0 (0.0)

(continued)



Table 1 (Continued)

Overall (N = 585) Group A (n = 385) Group B (n = 200) Pa

Comorbiditiesy, n (%)
Yes 332 (66.8) 218 (56.6) 114 (57.0) 1.0000
No 253 (43.2) 167 (43.49 86 (43.0)

Charlson Index
Mean § SD 4.2 § 4.3 4.4 § 4.4 4.0 § 4.1 .2863
Range 0.0-16.0 0.0-16.0 0.0-15.0

1 Data available for 584 patients.
2 Data available for 582 patients.
3 Data available for 583 patients.
4 Data available for 580 patients.
5 Data available for 511 patients.
6 Data available for 505 patients.
a Independen-samples two-way Student t test.
b Fisher exact test.
c Chi-squared test.
* Included: amygdala�epidermoid, signet ring cell; oral cavity; oral cavity�epidermoid carcinoma; cavum; cav-

um�neo; cervix; cervix�adenocarcinoma; cholangiocarcinoma; cholangiocarcinoma stage IV; colon�adenocarcinoma;
gastric body; digestive�neuroendocrine; endometrium�adenocarcinoma; esophagus; gastric esophagus�union; esoph-
agus�distal; stomach; pharynx; gastric; gastroesophageal�union; tongue�base; breast; and intracranial meningioma.

y Included: myocardial infarction; congestive heart failure; peripheral vascular disease; cerebrovascular disease;
dementia; chronic obstructive pulmonary disease; connective tissue disease; peptic ulcer disease; liver disease (mild,
moderate, and severe); diabetes mellitus (both uncomplicated and with end-organ damage); hemiplegia; moderate to
severe renal disease; solid tumor (both localized and metastatic); leukemia; lymphoma; and acquired immune defi-
ciency syndrome.
** Time since diagnosis of solid tumor.

Group A, patients who underwent treatment with immunotherapy alone; group B, patients who underwent treatment
with immunotherapy plus chemotherapy and/or radiotherapy.
Abbreviations: SD, standard deviation; BMI, body mass index; NOFM, number of family members; LPT, location of pri-
mary tumor; ECOG: Eastern Cooperative Oncology Group performance status.
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tumor (localized), present in 12.6% of patients, was uncomplicated
diabetes mellitus in 96 (16.4%) patients. The mean (SD) Charlson
Comorbidity Index score was 4.21 (4.29) with an estimated 10-
year survival of 50.93 (46.32), with no differences between groups
(P = .2863).

There were significant differences between groups A and B in the
number of family members (greater in group B, P = .0001), location of
primary tumor (greater proportion of lung cancer in group A, P <

.0001), and time from diagnosis (longer in group A, P < .0001).
There was a great heterogeneity regarding TNM classification;

T3N1M1 was the classification that concentrates a greater number of
patients 67 (11.5%).

Regarding treatments, in group A, 191 (49.6%) patients were
treated with checkpoint inhibitors and 167 (43.4%) with monoclonal
antibodies. In group A, 197 (51.2%) patients were cotreated with che-
motherapy, 30 (7.8%) with radiotherapy, and 18 (4.7%) had under-
gone surgery. All patients in group B were cotreated with
chemotherapy; 16 (8.0%) with radiotherapy; 10 (5%) had undergone
surgery, and 10 (5%) patients were cotreated with growth factors.

Nutritional Status

NUTRISCORE
According to NUTRISCORE, 226 (38.6%) patients were at nutri-

tional risk (score �5), 109 (28.3%) in group A and 117 (58.5%) in group
B; the mean difference was �30.2 (95% CI �38.1% to �21.8%, P <

.0001).
In the overall study sample, the mean NUTRISCORE was 4.3 § 1.2.

The NUTRISCORE was significantly lower in group A (4.0 § 1.1 points)
than in group B (4.8 § 1.1); the mean difference was �0.8 § 1.1
points (95% CI �1.0 to -0.6; P < .0001, independent-samples two-
way Student t test).

Mean NUTRISCORE was greater in patients treated with chemo-
therapy alone (4.8 § 1.1, points, with 107 [58.2%] patients at risk of
malnutrition) than in patients in targeted therapy (4.2 § 1.2 points,
with 66 [34.7%] patients at risk of malnutrition) and patients treated
with immunotherapy (3.9 § 1.0 points, with 43 [22.1%] patients at
risk of malnutrition; P < .0001 each, respectively). No significant
differences were observed between targeted and immunotherapy
patients (P = .3745).

PG-SGA
In the overall study sample, the mean PG-SGA was 5.3 § 4.0. It

was significantly lower in group A (4.8 § 3.7 points) than in group B
(6.1 § 4.4 points; mean difference �1.3 § 4.0 points; 95% CI �2.0 to
�0.6; P = .0002 independent-samples two-way Student t test). In
both groups, the main reason for nutritional therapy was problems
that affected eating (State A, 59 [59.0%] and State B or C, 26 [44.1%]).
In the case of “Changes in body weight” and “Changes in the amount
and time of food consumed,” the percentage of patients was higher
in State B/C patients than State A patients (P < .05).

According to treatment, a greater proportion of patients were
classified as "Moderately or suspiciously malnourished" in group B
(64; 32.0%) than in group A (56; 14.6%; mean difference 17.4%; 95% CI
10.2% to 24.9%, P < .0001).

NUTRISCORE
In the overall study sample, 160 (27.4%) were receiving nutritional

treatment—81 (21.0%) patients in group A and 79 (39.5%) in group B
(P < .0001).

Of the total patients on nutritional therapy, 123 (76.9%) were on
NA—69 (43.1%) were taking ONS, 11 (6.9% were taking EN), and 1
(0.6%) was taking PN.

Among the patients with NUTRISCORE <5, a greater proportion of
patients were receiving nutritional therapy in group B than in group
A (difference 13.2%; 95% CI 3.5% to 24.3%, P = .0056), although there
were no differences regarding the type of nutritional therapy.

In the patients with a NUTRISCORE �5, no significant differences
were observed between groups in the proportion of patients who
were taking nutritional therapy (difference 10.3%; 95% CI �2.6% to
22.7%, P = .1188).

PG-SGA
Of the total of 584 patients who completed the questionnaire, 121

(20.7%) were classified as “Severely or Moderately or Suspiciously
malnourished.” Among them, 59 (48.8%) were taking some kind of
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nutritional therapy. Among those patients classified as “Well nour-
ished,” there was a greater proportion of patients receiving nutri-
tional therapy in group B than in group A (difference 12.4%; 95% CI
4.0% to 21.4%, P = .0033), although there were no differences regard-
ing the type of nutritional therapy. Similarly, in the patients classified
as "Severely or moderately or suspiciously malnourished,” the pro-
portion of patients who underwent nutritional therapy was greater
in group B than in group A (difference 21.0%; 95% CI 3.2% to 37.0%,
P = .0217), with no significant differences regarding the type of nutri-
tional therapy.

Relationship Between Sociodemographic and Clinical Characteristics and
Patient’s Nutritional Status

In the univariate analysis, the study variables significantly related
to malnutrition were the location of the primary tumor (P < .0001),
time with cancer treatment (P = .0093), and ECOG scale score (P <

.0001). However, age, sex, employment status, and TNM stage did
not show any relationship.

Factors associated with malnutrition in the univariate analysis at P
< .1 were included in the multivariate analysis (Table 2). Results that
are nonsignificant statistically but clinically interesting are based on
family situation: It seems to indicate that eating alone may present a
risk tendency to have malnutrition.

Pancreatic cancer, large intestine cancer, ECOG 1, and group
assignment (group B) were significantly associated with malnutri-
tion, according to the NUTRISCORE. Pancreatic cancer, ECOG 1 and 2,
and group assignment (group B) were significantly associated with
malnutrition according to the PG-SGA score.

No differences were found between the patient's symptoms and
nutritional status according to NUTRISCORE, except pain. However,
there was statistical significance for the PG-SGA results (P < .05). The
patients who reported each problem (except in the case of dry
mouth) were mostly in the group of patients severely or moderately
malnourished.

Discussion

The relationship between cancer and impaired nutritional status
has been widely analyzed.1-5 Malnutrition affects negatively not only
Table 2
Multivariate Analysis of the 585 Patients Included in the Study to Evaluate the Poten-
tial Factors for Malnutrition

NUTRISCORE � 5 S/M/S-Malnourished*

OR (95% CI) P OR (95% CI) P

PTL
Ref: Lung

Pancreas 11.84 (4.60-30.50) <.0001 3.96 (1.82-8.64) .0005
Large intestine 2.38 (1.38-4.08) .0017 1.84 (0.92-3.67) .0842
Other 0.78 (0.50-1.23) .2844 1.72 (0.97-3.07) .0655

Time with
treatment
Ref: <6 mo

6-12 mo 0.82 (0.51-1.31) .3990 0.77 (0.45-1.32) .3408
�12 mo 0.90 (0.52-1.53) .6874 0.82 (0.43-1.56) .5444

ECOG
Ref: ECOG 0

ECOG 1 1.72 (1.14-2.60) .0101 3.39 (1.96-5.89) <.0001
ECOG 2 1.71 (0.70-4.19) .2401 11.30 (4.49-28.40) <.0001

Study group
Ref: Group A

Group B 2.25 (1.47-3.46) .0002 1.96 (1.20-3.22) .0074

* According to the Patient-Generated Subjective Global Assessment (PG-SGA).
Group A, patients who underwent treatment with immunotherapy alone; group B,
patients who underwent treatment with immunotherapy plus chemotherapy and/or
radiotherapy.
Abbreviations: S/M/S, severely or moderately or suspiciously; PTL, primary tumor
location; ECOG, Eastern Cooperative Oncology Group; Ref, Reference.
clinical outcomes but also patient HR-QoL.4,5,23 Furthermore, up to
80% of patients with advanced cancer will develop cachexia through-
out their disease,24,25 with the subsequent negative effect on func-
tion, treatment tolerance, and overall mortality.23,26,27 Moreover,
clinical data suggested that about 20% to 30% of deaths are attribut-
able to malnutrition rather than to cancer.23,27

Due mainly to the improvement of cancer therapies, in many
patients, although cancer is not curable, it has become a chronic dis-
ease. However, the clinical outcomes of these new cancer treatments
might be hampered by the development of malnutrition and meta-
bolic derangements, due not only to physical and metabolic effects of
the cancer but also to anticancer therapies.2-5

In the current report, we evaluated the nutritional status of
patients with cancer according to their cancer therapy in a real-world
scenario. In addition, we have evaluated the proportion of patients
who received any nutritional treatment and the relationship between
the nutritional status and different socioeconomic, demographic, and
clinical characteristics of the study population.

Our study found that malnutrition among cancer outpatients was
38.6% (according to the NUTRISCORE) and 20.5% (according to the
PG-SGA). Interestingly, independent of the method used for assessing
the nutritional status, the proportion of malnourished patients was
significantly greater in group B than in group A, suggesting that
immunotherapy has a lower impact on nutritional impairment.

Because the incidence of nutritional deficiencies and metabolic
derangements among patients with cancer is high, it seems logical to
evaluate the nutritional status of these patients and carry out an early
therapeutic approach to these nutritional alterations to limit their
deleterious effects. However, despite knowing that nutritional care
can improve outcomes, its use is underevaluated in daily clinical
practice.28

The results of our study confirm these findings, because only 97
(42.9%) and 59 (48.8%) of malnourished patients, according to NUTRI-
SCORE and PG-SGA, respectively, were receiving any kind of nutri-
tional therapy.

From a clinical point of view, this fact is paradoxical because there
is increasing evidence suggesting that a customized nutritional treat-
ment reduces the risk of mortality and improves functional and HR-
QoL outcomes in patients with cancer with increased nutritional
risk.3,4,27-30

The nutritional treatment of weight-losing patients with cancer
during active oncologic treatment comprises different types of strate-
gies, including NA, ONS, EN, and PN. The choice depends on the
patient's current situation: oncologic diagnosis, oncospecific treat-
ment as optimized therapeutic strategy, prognosis, nutritional status,
nutritional requirements, and duration of nutritional therapy.3,4,29,30

Among the 160 patients on nutritional therapy, 123 (76.9%) were
on NA, 69 (43.1%) were taking ONS, 11 (6.9%) were taking EN, and 1
(0.6%) was taking PN.

Regardless of the nutritional screening tool, the NA was mainly
prescribed by oncology nurses, whereas the other nutritional treat-
ments (ONS, EN, and PN) were mainly prescribed by a nutritionist.

Finally, factors significantly associated with malnutrition (both
NUTRISCORE and PG-SGA) in the univariate analysis were group
assignment, primary tumor location, ECOG scale score, and time with
cancer treatment. Factors significantly associated with malnutrition
(both NUTRISCORE and PG-SGA) in the multivariate analysis were
group assignment, pancreas cancer, and ECOG 1. Large intestine can-
cer was associated with malnutrition only in the NUTRISCORE, and
ECOG 2, only in the PG-SGA score.

To the best of our knowledge, this is the first study evaluating the
relationship between nutritional status and different socioeconomic,
demographic, and clinical characteristics in outpatients with cancer.

In hospitalized patients with cancer, tumor location, social class,
performance status, and age were significantly associated with
malnutrition.31,32 In agreement with those studies, we found that
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tumor location and performance status were significantly associated
with malnutrition. However, our study did not find any relationship
between malnutrition and age, sex, employment situation, family sit-
uation/number of family members, or TNM stage.

Although it is not easy to directly compare our results with those
of the PreMiO study,5 the rate of malnutrition seems to be somewhat
lower in our study. Nevertheless, the prevalence of malnutrition
(according to NUTRISCORE) was like that reported by H�ebuterne et
al.11 As far as we know, there is not full agreement about the most
accurate tools for screening/assessing nutritional status in patients
with cancer. In our study, we used the PG-SGA, which has been con-
sidered as a specific nutritional assessment and screening tool for
oncologic patients, and the NUTRISCORE, which was developed spe-
cifically for patients with cancer and validated by reference to the
PG-SGA.14,15 However, there is a good-quality meta-analysis pub-
lished in recent years that indicates that a certain consensus begins
to take place. Some nutritional screening tools have been at our dis-
posal to assess the situation of patients with cancer. Fortunately, this
is an advance that allows us to assess the patient more accurately
and provide treatment tailored to their needs.33,34

This study has some limitations that should be considered when
interpreting its results. The most important limitation is its retrospec-
tive designs. Selection bias and confounding are all inherent limita-
tions of retrospective studies. Nevertheless, the strict inclusion/
exclusion criteria applied in our study were such to minimize these
potential biases. Additionally, this was a cross-sectional study, which
is why it reflects a "still photo" of the situation of the patients with
cancer at a specific moment but does not allow analysis of their evo-
lution. Nevertheless, this multicenter study shows the current nutri-
tional status and nutritional therapy, in a real-world scenario, of
cancer outpatients in Spain.

Conclusion

Oncology nurses believe that one of our goals is to properly assess
the nutritional status of outpatients with oncology who are undergo-
ing treatment with immunotherapy, chemotherapy, or radiotherapy,
thus improving the quality of life of our patients. The prevalence of
malnutrition among patients with cancer was relatively high, with a
greater rate of malnutrition in those patients who underwent treat-
ment with chemotherapy. In addition, less than half of malnourished
patients were receiving some type of nutritional therapy, which
brings to the table the lack of awareness about the importance of
alterations in nutritional status on the clinical outcomes and quality
of life of patients with cancer. Finally, treatment strategy, treatment
duration, performance status, and treatment location were indepen-
dently associated with malnutrition. The key point for nurses is that
we need to screen the patient for nutritional status to improve the
quality of care provided.

It would have been interesting to identify the impact of the new
cancer therapies on the nutritional status and on the effect of the
nutritional treatment throughout the patient's follow-up. However,
this will be the subject of future investigations, including qualitative
approaches to assessing the nutritional status of our patients.
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