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Objectives: Malnutrition is frequent in patients with cancer and is associated with a higher rate of morbidity
and mortality. However, a significant number of patients at nutritional risk remain undetected due to the
lack of a routine screening procedure during diagnosis. Costa del Sol Hospital in Marbella (Mdlaga), Spain has
implemented a protocol for outpatients with cancer aimed at identifying and treating malnutrition at an
early stage. The aim of this study was to determine the prevalence of nutritional risk and the rate of malnutri-
tion when cancer is diagnosed.
Methods: We conducted a complete assessment of the nutritional status of patients with cancer of the upper
digestive tract (esophagus, stomach, pancreas, or biliary tract) or head and neck cancer. Using the Nutriscore
tool at the first oncology consultation, a screening for nutritional risk was performed for patients with other
solid tumors. When nutritional risk was detected, a complete nutritional assessment was conducted.
Results: Of 295 consecutive patients, 21.4% were found to be at nutritional risk (Nutriscore >5). After com-
plete assessment, a moderate degree of malnutrition was observed in 76% and severe malnutrition in 12%.
Among patients with colorectal cancer or tumors of gynecologic origin, only 7.5% presented nutritional risk,
but 52.8% presented cachexia.
Conclusion: The high rate of malnutrition observed and the identification of cachexia at an early stage high-
light the importance of obtaining early identification of patients at risk to improve the efficacy of nutritional
interventions.

Published by Elsevier Inc.

Introduction

Many factors may contribute to the deterioration of nutritional
status in patients with cancer, including mechanical, functional, or

Patients with cancer form a heterogeneous group in which the
prevalence of malnutrition is very significant, ranging from 20% to
80% depending on the location of the tumor, the patient's age, and
the stage of the disease. In this respect, patients with gastrointesti-
nal tract or head or neck cancers are at an especially high risk [1-4].
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metabolic disorders related to the neoplastic process; side effects
of surgery, chemotherapy, radiotherapy or immunotherapy;
patient-related questions (physical deterioration, personal habits,
psychological aspects, etc.); issues regarding health care personnel
(absence of nutritional assessment, lack of knowledge or training
to detect malnutrition, delay in initiating adequate nutritional
treatment, etc.); or aspects related to health care authorities (such
as the lack of multidisciplinary care units) [5].

The patient's nutritional status can influence the oncologic pro-
cess, and studies have reported an association between malnutri-
tion and increased postoperative complications [6,7], greater
toxicity of treatments [8,9], a poorer response to antineoplastic
therapy and greater risk for mortality [6], worse quality of life [10],
increased duration of hospital stay, and higher associated
costs [11].
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Among the different prognostic factors in these patients (e.g.,
type of tumor, disease stage), weight loss is potentially sensitive to
therapeutic intervention. In this respect, the European Society for
Clinical Nutrition and Metabolism (ESPEN) guidelines recommend
nutritional assessment for all patients with cancer at the time of
diagnosis, and in situations of risk, the performance of a complete
nutritional assessment to facilitate diagnosis and the provision of
appropriate nutritional support according to the patient's require-
ments and clinical condition [12].

However, despite the effects of malnutrition and the impor-
tance of early intervention in the clinical evolution of these
patients, the lack of a routine screening procedure during diagnosis
means that a significant number of patients at nutritional risk
remain undetected and therefore that the possibility of an early
intervention, which a priori would be more effective, is lost. This
unsatisfactory situation persists despite the regular monitoring
and follow up of patients with cancer by health care personnel
[13]. In this respect, Hebeturne et al. [14] reported that only 30% to
60% of patients with cancer who were at risk for malnutrition
received nutritional treatment. Indeed, on many occasions even
patients diagnosed with severe malnutrition fail to receive an
appropriate nutritional intervention [3,15].

Costa del Sol Hospital in Marbella (Malaga), Spain has defined
and implemented a nutritional protocol for patients with cancer, to
be applied after diagnosis but before the planned treatment is
implemented. The protocol aims to identify and treat malnutrition
at an early stage. The long-term objectives of this policy are to
determine the prevalence of nutritional risk; to evaluate the capa-
bility of Nutriscore, a new validated screening method in oncologic
patients; and thus to identify nutritional risk at diagnosis. The aim
of the present study was to assess the rate of malnutrition when

cancer is diagnosed in order to determine its association with cer-
tain variables related to the tumor and to the patient.

Materials and methods
Study population

Adult patients (>18 y of age) diagnosed with solid tumors for whom chemo-
therapy was started between April 2016 and June 2017 were eligible for inclusion
in the study. The patients presented different stages of cancer, from early diagnosis
to advanced stages. Patients were excluded if they had previously received chemo-
therapy or were unable to understand the purpose of the study. The study protocol
was carried out according to the guidelines established by the Declaration of Hel-
sinki and was approved by the Local Ethics Committee for Clinical Research. All
study patients granted informed consent in writing to participate in the study.

Study design

A working group that included oncologists, specialists in oncology pharmacy,
and nutritionists was tasked with devising an early approach protocol for patients
with cancer who have malnutrition, after diagnosis of the neoplastic process. The
protocol defines two levels of action depending on the location of the tumor.

Patients with localized cancer in the gastrointestinal tract (esophagus, stom-
ach, pancreas, or biliary tract) or cancerous tumors of the head or neck comprised
group 1. These patients were referred directly for nutritional consultation, either
by the corresponding oncology committee or during the hospital procedure in
which the tumor pathology was diagnosed. The nutritional consultation consisted
of a screening (performed by the nutritionist), a complete assessment of nutri-
tional status, and a nutritional diagnosis, before reaching a decision regarding the
most appropriate treatment for the patient's requirements and characteristics.

Patients with solid tumors not included in the above category made up group
2. In this group, the screening for nutritional risk was performed at the first consul-
tation with the oncologist by the doctor or at the outpatient pharmacy consulta-
tion by the specialist pharmacist, and in any case before chemotherapy is initiated.
When a risk for malnutrition is identified, nutritional status was assessed and the
procedure shown in Figure 1 was followed.

Oncology patients candidate to receive chemotherapy treatment.

Group 1: Patients with localised cancer in the
upper digestive tract (esophagus, stomach,
pancreas or biliary tract) or cancerous tumours
of the head or neck

*  Oncology committee
»  During the hospital procedure

Nutritional consultation
(Nutritional assessment->
Treatment)

/

(B) Risk/Moderately

malnourished

Group 2: Patients with solid tumours not
included in the above category

*  First consultation with the
oncologist or at the outpatient
pharmacy

Screening for nutritional risk

/

With Risk . .
. Without Risk
>
(Nutriscore=5) (Nutriscore<5)
PG-SGA
(A) Well nourished Follow-up

(C) Severely malnourished

PG-SGA: Patient-Generated Subjective Global Assessment

Fig. 1. Performance algorithm.
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During monitoring and follow up, the patient's weight was determined on day
1 of each cycle of chemotherapy, together with an assessment of adherence and
tolerance to the oral supplementation prescribed. The patient was referred to the
nutritionist if weight loss or poor tolerance to the nutritional treatment was
observed. In addition, all patients in group 1 were invited to a nutritional consulta-
tion on completion of every two cycles of chemotherapy.

Patients at nutritional risk were identified using Nutriscore [16], a nutritional
screening test for outpatients with cancer, which takes into account involuntary
weight loss in the previous 3 mo, decreased appetite, tumor location, and oncology
treatment. Patients were considered at risk when the Nutriscore was >5 points (9
points is the maximum score). Nutriscore is a screening method that has been vali-
dated in the Spanish population by reference to the Patient-Generated Subjective
Global Assessment (PG-SGA) and the Malnutrition Score Tool (MST), with a sensi-
tivity of 97.3% and a specificity of 95.9%. The Nutritional Risk Screening (NRS02)
was used for hospitalized patients, in accordance with the hospital's standard pro-
tocol.

The PG-SGA was used to evaluate patients’ nutritional status [17]. This instru-
ment measures weight loss, incorporates the patient's clinical history (diagnosis,
current treatment, medication, and analytical results), includes a physical exami-
nation and, moreover, involves the patients themselves, who are asked to provide
information regarding their symptoms, the type of diet followed, and their daily
activity. The PG-SGA classifies patients as well nourished, at nutritional risk or
moderately malnourished, or severely malnourished. The PG-SGA is carried out at
the nutrition consultation (for the patients in group 1) or in the oncology phar-
macy consultation, in both cases by personnel trained to carry out the evaluation.

In all cases, the presence or absence of cachexia was evaluated at the outset, follow-
ing the definition proposed by Fearon et al.: weight loss >5% during the previous 6 mo
(in the absence of simple undernourishment); or body mass index (BMI) <20 kg/m?
and any degree of weight loss >2% or appendicular skeletal muscle index consistent
with sarcopenia (men <7.26 kg/m? women <5.45 kg/m?) and any degree of weight
loss >2% [18]. In addition, markers of inflammation and their possible relationship with
nutritional risk were determined using the Glasgow Prognostic Score (GPS) and the
Inflammatory-Nutritional Index (INI), as systemic inflammation-based prognostic
scores [19-21]. For this study, INI values <0.35 were considered to reflect risk for mal-
nutrition. The cutoff points of normal values for serum albumin and C-reactive protein
(CRP) were 3.5 g/dL and 10 mg/dL, respectively.

In determining the implementation of nutritional measures, the time elapsed
between nutritional risk screening and the start of chemotherapy was taken into
account.

Statistical analysis

A descriptive analysis was performed using mean and SD values (median and
interquartile range [IQR] for samples with <30 patients per subgroup) for the
quantitative variables and the frequency distribution for qualitative variables. The
differences in the presence of nutritional risk were evaluated by the Student's t
test for quantitative variables (Mann—Whitney U test when distribution was non-
normal), and the y? test for qualitative variables. Finally, a multivariate logistic
regression model was obtained, taking the presence of nutritional risk as the out-
come variable. The level of statistical significance was set at P < 0.05.

Results
The present study included 295 patients, with a mean age of 61
+11y. Of these patients, 24.7% were >70 y of age. The most prevalent

Table 2
Nutritional and prognostics parameters of the study population

Table 1
Patient characteristics
N %

Overall 295

Sex
Female 158 53.6
Male 137 46.4

Median age,y (IQR) 62 (17)

Site of primary tumor
Head-neck 12 4.1
Colon-rectum 53 18
Esophagus-gastric 16 5.4
Gynecologic 35 11.9
Breast 73 24.7
Pancreas-bile ducts 17 5.8
Lung 64 21.7
Urothelial 12 4.1
Other 13 44

Treatment intention
Curative/Radical 172 58.3
Palliative 123 41.7

GPS
0 131 444
1 120 40.7
2 15 5.1
INI risk 119 44.7
Cachexia 118 40
BMI (mean =+ SD) 26.6 £4.9
Nutritional Risk (Nutriscore)
>5 63 214
<5 232 78.6

BMI, body mass index; GPS, Glasgow Prognostic Score; INI, Inflammatory-Nutri-
tional Index; IQR, interquartile range.

tumors corresponded to breast, lung, and colorectal cancer. Table 1
shows the clinical features and characteristics of the patients.

All patients underwent nutritional screening, and 21.4% were
found to be at nutritional risk (Nutriscore >5). By type of tumor,
the patients with esophagus-gastric and pancreas-bile duct neo-
plasms were at highest nutritional risk, at diagnosis (Table 2).

At diagnosis, 58.3% of the patients had suffered weight loss
in the previous 3 mo, although the median weight loss value when
nutritional screening was performed was only 3% (IQR, 8.8%). In
63.2% of the patients, the weight loss was <10% and in 36.8% it was
>10%. In patients with pancreas-bile duct or esophagus-gastric
tumors, nearly 100% had experienced weight loss, meaning that
virtually all patients with this kind of tumor are at risk for malnu-
trition at diagnosis. The average weight loss among these patients
was about 10%.

Among patients with colorectal cancer or tumors of gynecologic
origin, only 7.5% presented nutritional risk, but screening revealed

Tumor type Patients at nutritional Patients with weight Weight loss, BMI, kg/m? Cachexia, % GPS% (0/1/2) INI-risk, %
risk, % loss, % % (median) (median, IQR) per patient
Esophagus-gastric 75 93.8 9.8 (14.9) 24.4(7,4) 65.5 50/43.8/6.3 313
Pancreas-bile ducts 70.6 94.1 10.6 (7.6) 24.9(5,0) 88.2 37.5/50/12.5 62.5
Head-neck 333 50 2.2(16.9) 25.1(6,5) 41.7 41.7/50/8.3 50
Gynecology 28.6 714 6(11.5) 26.1(5,3) 54.3 54.8/35.5/9.7 41.9
Lung 26.6 59.4 8.8) 24.7(5,9) 422 19/72.4/8.6 75.9
Colon-rectum 7.5 75.5 5.8(9.3) 26.2 (4,8) 52.8 45.1/54.9/0 47.1
Breast 0 21.9 -2.1) 26.6 (8,4) 5.5 88.5/9.8/1.6 8.2
Urothelial 0 66.7 9.9) 29.8 (4,3) 333 36.4/63.6/0 41.7
Other 30.8 61.5 14.4) 22.8(2,2) 46.2 30/50/20 70
Total 214 583

BMI, body mass index; GPS, Glasgow Prognostic Score; INI, Inflammatory-Nutritional Index.
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Table 3
Comparison for nutritional risk

NO nutritional ~ Nutritional  P-value

risk, % (n) risk, % (n)
Age (y)
<70 78.4(174) 21.6 (48) 0.976
>70 79.5 (58) 20.5(15)
Sex
Male 73(100) 27(37) 0.039
Female 83.5(132) 16.5(26)
Grouped tumor location
Upper 37.8(17) 62.2 (28) <0.001
gastrointestinal/Head and
Neck 86 (215) 14(35)
All others
Treatment intention
Curative/Radical 86.6 (149) 13.4(23) <0.001
Palliative 67.5(83) 32.5(40)
Weight loss at diagnosis, % (median) 0+ 5.4 135+7.1 <0.001
GPS
0 87.8(115) 12.2(16)
1 74.2 (89) 25.8(31) <0.001
2 26.7 (4) 73.3(11)
INI risk 38.9(208) 65.5 (58) <0.001
Cachexia
Presence of cachexia 50.8 (60) 49.2 (58) <0.001
Absence of cachexia 97.2(172) 2.8(5)

GPS, Glasgow Prognostic Score; INI, Inflammatory-Nutritional Index

that 75.5% had experienced weight loss and >50% presented
cachexia. In all the subgroups of patients, the median BMI was
within the normal range, with a mean value of 26.6 + 4.9 kg/m?.
Regarding the inflammatory marker-based index, the highest pro-
portion of patients with INI risk were those with tumors of the
lung, pancreas, head or neck, or those with colorectal cancer. Only
patients with pancreatic cancer presented an association between
INI risk and the presence of nutritional risk according to Nutriscore
(Table 2).

Patients at risk for malnutrition were mostly male with a pri-
mary tumor located in the upper digestive tract or head and neck
and being treated with palliative chemotherapy. These patients
were more likely to present cachexia and recorded higher values
for ECOG performance status, GPS and INI risk. Regarding age, no
significant differences were found. The corresponding data are
shown in Table 3.

An assessment of nutritional status (PG-SGA) was performed for
95% of the patients considered to be at nutritional risk. A moderate
degree of malnutrition was observed in 76% and severe malnutri-
tion in 12%. The remaining 12% of patients presented good nutri-
tional status at the time of assessment.

With respect to the time elapsed between nutritional risk
screening and the start of treatment, 27% of patients were screened
>1 wk before the first cycle of chemotherapy. On average, this
period was 31.7 & 22.1 d for patients at greatest risk (those with
pancreatic cancer, and esophagus-gastric, head and neck tumors).

Discussion

Oncology is one of the areas of medicine where recent advances
can significantly improve outcomes for patients. Nevertheless,
there are various factors that can limit the response to even the
best therapies. Malnutrition is common, especially among patients
with cancer [6,14] and is acknowledged to be an important prog-
nostic factor [4].

The high risk for malnutrition, resulting both from the physical
and metabolic effects of the cancer and from the influence of anti-
cancer treatment, together with its major effects on survival rates,

makes this patient population very sensitive to strategies that may
prevent, delay, or overcome malnutrition [6]. Therefore, nutritional
risk screening is performed to increase awareness and to facilitate
early recognition and treatment.

Previous recommendations and guidelines [12] have been
issued for the inclusion of nutritional management in the global
approach to this disease. The main contribution of this study was
to present the evaluation of malnutrition in a global population of
patients with cancer and to perform a screening at the time of diag-
nosis. The results that have been published in this regard show
there is a high prevalence of malnutrition risk, reaching 31.8%
among outpatients [4] and 33.9% among hospitalized patients [11].
Our own study group recorded a prevalence of nutritional risk of
21.4%, a value considerably lower than that published elsewhere
[4,22,23], especially compared with the results obtained in Mexico
[24], the Czech Republic [25], and Norway [26]. A possible explana-
tion for this discrepancy lies in the fact that most other studies
have been performed with hospitalized patients, who may be in a
more delicate condition than those treated in an ambulatory set-
ting. Moreover, hospitalization per se, regardless of the treatment
provided, is associated with a deterioration of nutritional status
[27-29].

It should be noted that the present study was based on mixed
populations, and the inclusion of a large proportion of patients
with breast cancer, who do not present the same nutritional risk or
degree of weight loss as patients with other types of tumors [1],
might reduce the proportion of patients at risk, compared to the
findings of other studies. Moreover, all of these studies used the
NRS02 screening method. Although NRSO2 is reported to perform
well for hospitalized patients, the Nutriscore method was specially
designed to detect the risk for malnutrition in cancer outpatients
and has been validated in the Spanish population [16].

Although a cancer patient's nutritional status generally worsens
as the disease progresses, and with the administration of cytotoxic
treatment [30-33], malnutrition can appear at any time during the
disease, even at diagnosis [30].

In the present study, 36.8% of patients experienced weight loss
>10%, a value that is considered clinically relevant because it is
associated with functional impairment and a worse outcome [12].
This prevalence is within the range reported by Dewys et al., who
found that 31% to 87% of cancer patients experienced weight loss
before receiving chemotherapy [34].

In the present study population, the distribution of body weight
loss and the nutritional risk was not homogeneous, and was associ-
ated with the type of primary tumor and the treatment provided.
More than 90% of patients with pancreas-bile duct or esophagus-
gastric cancer experienced weight loss of ~10%. A Nutriscore >5, a
value suggesting the need for more extensive nutritional assess-
ment and potential intervention, was recorded in ~75% of the
patients with pancreas-bile duct or esophagus-gastric cancer. In a
previous study conducted with patients with gastrointestinal tract
cancer, 70% of those with tumours in the lower intestinal tract, 78%
of those with esophageal or stomach cancer, and 87% of those with
pancreatic tumors presented weight loss at diagnosis [35]. Accord-
ing to a related study, ~50% of patients with pancreatic or stomach
cancer were at risk for malnutrition [4].

Although in our population BMI values were lower in patients
at risk than in those not at risk, both groups had BMI values close
to normality. We conclude, therefore, that BMI alone is not a suffi-
cient indicator of nutritional status.

Clearly, the satisfactory outcome of mandatory screening
depends on appropriate action being taken in response to an
abnormal screening result and on the treatment strategies initiated
being effective.
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The presence of risk does not always include the condition of
malnutrition, but refers to the risk for it developing. In fact, our
results demonstrated that 12% of the patients at nutritional risk
were in fact classified as well nourished. The recorded prevalence
of malnutrition (18.5%) was below the range reported in previous
research (34%—61%) for different types of tumors [1,2,6,11,14,36].

The maximum expression of malnutrition in cancer is tumor
cachexia, which is directly or indirectly responsible for death in
one-third of patients with cancer [37]. In a consensus document,
Fearon et al. defined this condition as a multifactorial syndrome
characterized by ongoing loss of skeletal muscle mass (with or
without loss of fat mass) that cannot be fully reversed by conven-
tional nutritional support and leads to progressive functional
impairment [18]. Cachexia is defined as a weight loss >5% during 6
mo (in the absence of simple starvation). Hence, with chronic ill-
ness, even a low rate of weight loss can give rise to cachexia. Based
on this criterion, we found that 40% of patients had cachexia at
diagnosis. Although the previous lack of a definition and of com-
monly accepted diagnostic and classification criteria during the
past decade make comparison with published data difficult, it
should be noted that cachexia-anorexia syndrome has been
described in 20% to 40% of patients at diagnosis [38].

Interestingly, in the present study although there were a low
proportion of patients with colorectal cancer and nutritional risk,
more than half were classified as cachectic. Clearly, patients with
cancer might present with malnutrition (secondary to anorexia or
starvation), cachexia or both (these are two different processes). In
an earlier study, Rosenberg [39] focused on the changes in body
composition that are characteristic of cachexia, coining the term
sarcopenia or muscle wasting. This condition is not restricted to
individuals who appear thin or wasted. Indeed, in the present
study, patients with colorectal cancer were characterized by their
heavy stature, with a median BMI of 26.6 kg/m? (IQR, 4.8).
Although we did not specifically measure sarcopenia, earlier stud-
ies have reported a significant prevalence of sarcopenia in colorec-
tal cancer associated with treatment toxicity, poor functional
status, and decreased survival [40—43], which leads us to believe
that this group of patients, although not detected in screening as
being at risk, are in need of special attention.

There is good evidence that a chronic systemic inflammatory
response provokes the cardinal features of cancer cachexia and
plays an important role in its genesis and progression [19,44,45].
The most common measure of the systemic inflammatory response
in patients with cancer is an elevated CRP concentration [18]. Other
measures that have recently been employed include systemic
inflammation-based scores such as the GPS and the INI [20,46]. In
the present study, high GPS were observed, and most patients had
an INI score <0.35. Several studies have found GPS to be a mortality
predictor in patients with colorectal, lung, or gastric cancer and
that a high GPS is associated with a linear reduction in survival
[47,48]. Other studies have shown that INI is an independent pre-
dictor of survival and is associated with GPS [21].

The use of these scores facilitates the identification of patients
who have or are likely to develop cachexia, present a poor response
to treatment, and are likely to have poor survival.

The clinical management of cachexia is currently both limited
and complex. Various procachectic mechanisms are involved, and
these should be assessed and ranked according to importance and
reversibility before a management plan is adopted [49-54].

Although it is generally accepted that nutritional support is
ineffective at advanced stages of the disease, recent research has
shown that at earlier stages, when the nutritional status is only
marginally compromised, personalized nutritional counseling may
prove beneficial, even concerning the final oncologic outcome.

Conclusion

Although it has been known since the early 1980s that weight loss
frequently affects patients with cancer and that it depends on the
type of tumor, the stage of the disease, and the oncologic treatment
received, the present study nevertheless adds new information
[36,55]. To our knowledge, this is the first investigation to make sys-
tematic use of Nutriscore to define the nutritional risk of cancer out-
patients. Moreover, the high rate of malnutrition observed and the
identification of cachexia at an early stage highlight the importance
of obtaining early identification of patients at risk in order to change
the timing of interventions and improve their efficacy.
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