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Abstract

Introduction: Patients with cancer are at risk of malnutrition. The aim of this study was to assess the nutritional status of
patients with cancer who are qualified for home enteral nutrition. Secondary aim is to compare the nutritional status of
patients with gastric cancer and with esophageal cancer. Materials and methods: Retrospective analysis of medical docu-
mentation of 84 participants with cancer who were qualified for home enteral nutrition in Nutritional Counseling Center
Copernicus in Gdansk in 2009-2015 was performed. Assessment of nutritional status included body mass index, the level

of total protein and albumin in blood serum, total lymphocyte count, and the Nutritional Risk Score (NRS) 2002. Results:

Patients with gastric cancer most often presented albumin deficiency in comparison with patients with esophageal cancer
(p = 0.02). The low level of total lymphocyte count in I1mm3 of peripheral blood was observed in 47.6% participants. All

the patients qualified for home enteral nutrition received at least 3 points in NRS 2002 and most often 5 points (40.4%).
Conclusions: All patients required nutritional treatment. Notwithstanding, the nutritional status of patients varied. Hypo-
albuminemia was observed more often in patients with gastric cancer in comparison with patients with esophageal cancer.
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Introduction

According to ESPEN, malnutrition is a condition that
results from lack or insufficient consumption and ab-
sorption of macro- and micronutrients and energy de-
rived from dietary substances. It leads to impairment of
physical and mental body functions, decreases the quali-
ty of life, increases the costs of treatment and risk of de-
ath [1]. Enteral nutrition is carried out using an artificially
created access to the alimentary tract (feeding tube) of
patients who do not cover > 60% of their need for prote-
in and calories orally for at least one week. The reduction
of food intake may be the result of the functional and
structural alterations in the upper part of the alimenta-
ry tract [2]. A particular kind of nutritional intervention
is home enteral nutrition (HEN), indicated for patients
with a properly functioning alimentary tract who do not
require hospitalization (hence postpyloric feeding in pa-
tients with gastric stasis) [3]. It was observed that 75%
of people qualified for HEN suffer from malnutrition [4].
The main aims of home enteral nutrition are to impro-
ve the nutritional status, shorten hospital stay as well as
to improve quality of life [2, 5-6]. The results of a study
by Walewska et al. showed that application of HEN im-
proves the parameters of nutritional status such as total
lymphocyte count, transferrin and albumin concentra-
tion as well as the body mass index (BMI) [2]. According
to other trials, HEN reduces the risk of malnutrition and
improves the quality of life of patients who underwent
esophagostomy [7-8]. An appropriate nutritional treat-
ment is particularly significant in patients with cancer
who most often suffer from malnutrition and cachexia
[9]. Malnutrition is mainly observed in patients with pan-
creatic, gastric, esophageal, head as well as neck cancer
[10]. It is estimated that 4-23% of patients die from ca-
chexia [11]. With the use of NRS 2002 system, Sznajder
et al. demonstrated that malnutrition occurs in case of
30% of patients who are admitted to a clinical oncology
ward [11]. Similar results were obtained by Planas et al.
who observed that upon admission to the hospital, 34%
of cancer patients (various types of cancer, e.g. head,
neck, pancreatic, hepatic) suffer from malnutrition, whe-
reas at the moment of charge from the hospital, this
number increases to 36% [12]. According to the another
study, malnutrition is observed 52% patients with upper
alimentary tract cancer [13]. The differences between
the results of the above-cited studies seem to suggest
that the higher the cancer is located in the alimentary
tract, the faster and more frequently the protein-calorie
malnutrition develops [14]. The causes of malnutrition
include loss of appetite and eating disorders that are due
to chronic inflammation and pain during swallowing cau-
sed by tumor growth. In case of people who suffer from
alimentary tract cancers (e.g. who underwent gastric
or bowel resection), malnutrition may also be caused
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by impaired nutrient absorption [15]. However, cancer
cachexia is more complex phenomenon. Several patho-
mechanisms are involved in the development of cancer
cachexia and cytokines/cachectic factors such as TNF-q,
IL-1, IL-6, INF, STAT3 have an important part [16-17].

According to the ESPEN (European Society for Clini-
cal Nutrition and Metabolism) guidelines, the nutritio-
nal status of patients with cancer receiving home enteral
nutrition should be evaluated during the qualification
for HEN with the use of anthropometric measurements
(BMI and potentially body composition analysis), labo-
ratory tests (total serum protein, albumin, prealbumin
and transferrin concentration, total lymphocyte count)
as well as with the use of tool, e.g. NRS 2002 (Nutritional
Risk Score 2002), SGA (Subjective Global Assessment) or
MUST (Malnutrition Universal Screening Tool) [5, 18-20].

The primary aim of this study is to assess the
nutritional status of patients with gastric and esophage-
al cancer who are qualified for home enteral nutrition.
An additional aim is to compare the nutritional status
of patients with gastric and esophageal cancer.

Materials and methods

This is a retrospective analysis of medical documen-
tation of patients with cancer who were qualified by
the staff of the Nutrition Counseling Center Coperni-
cus (Gdansk, Poland) for home enteral nutrition in the
years 2009-2015. The inclusion criteria: age > 18 years
of age, feeding tube, qualification for HEN and diagno-
sed cancer. The exclusion criteria were as follows: < 18
years of age, lack of feeding tube, diagnosed non-can-
cer disease, incomplete data. A flow diagram of the
participants is presented on the Figure 1.

Eligible patients fulfilling all inclusion criteria

ITT
Statistical analysis
3 (10 patients in group

of neoplasm)

Statistical analysis

Figure 1. Participants flow diagram
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The nutritional status was assessed using the BMI,
level of total serum protein, aloumin and the total lym-
phocyte count. The anthropometric and laboratory pa-
rameters as well as NRS 2002 tool were carried as part
of the home enteral nutrition qualification procedure.

The patients were divided according to the type of
cancer they were diagnosed with. All variables analy-
zed in this study were quantitative. The descriptive sta-
tistics were carried out with the use of averages, me-
dians, standard deviations, maximum and minimum
values. Only the groups of > 10 patients were selected
for the analysis carried out with statistical tests. The
remaining patients were excluded due to insufficient
number and disproportion in comparison with the
statistically-tested groups. The Shapiro-Wilk test was
applied to check the normality of distribution of po-
pulations subject to research. The Brown-Forsythe test
was applied in order to check the homogeneity of va-
riations of the groups compared.

Depending on the data, we used either the U Man-
n-Whitney test (in case of groups where there are as-
sociated ranks), Z score (to find the test probability) or
the Student’s t-test (to estimate independent varian-
ce). In all cases, statistical significance was set at 0.05
and two-tailed test comparison values were calculated
on the basis of an assumed null hypotheses regarding
lack of differences between respective averages, va-
riances and distributions compared. The calculations
were carried out using the Statistica software, version
13.1 (Dell Inc., USA).

The characteristics of study participants are presen-
ted in Table 1. After the inclusion and exclusion criteria
were applied, 84 patients with gastric and esophageal
cancer in the range of 48-93 years of age (median = 68
years of age) were considered. Assessment of patients
with gastric cancer (53.6%) and esophageal cancer
(46.4%) was distinguished. The characteristics of pa-
tients who qualified for analysis are shown in Table 2.

The most frequently used feeding tube was jeju-
nostomy (54.8%) and microjejunostomy (29.8%). In
case of patients with gastric cancer, the jejunosto-
my (64.4%) was the most frequently applied. In case
of patients with esophageal cancer the jejunostomy
(43.6%) and microjejunostomy (30.8%) were the most
frequently applied feeding tubes.

The average value of BMI in all patients was 20.943.6
(median of 20.9 kg/m?2, min. value of 13.2 kg/m?, max.
value of 29 kg/m?2). Among all participants, the largest
groups were patients with normal BMI (48.8%, defined
as 18.5-25 kg/m?) and underweight (32.2%, BMI < 18.5

Table 1. Characteristisc of all participants

Patients (n = 108)

Age (years)
Range 36-93
Average 66.8 £ 10.6
Median 67
Diagnosis (%)

Gastric cancer 41.7
Esophageal cancer 37
Throat cancer 7.4
Laryngeal cancer 3.7
Pancreatic cancer 2.8
Tongue cancer 2.8
Breast cancer 1.9
Colorectal cancer 0.9
Palate cancer 0.9
Prostate cancer 0.9

Artificial access to the alimentary tract (%)

Nasogastric tube 3.7
PEG 12
Gastrostomy 7.5
Microjejunostomy 25.9
Jejunostomy 50.9

kg/m?). Participants with gastric cancer most often pre-
sented normal BMI (48.9%) and underweight (26.7%).
In case of people with esophageal cancer, normal BMI
(48.7%) and underweight (38.5%) were observed. No
statistical difference was found between patients with
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Table 2. Characteristics of participants Table 3. Characteristics of patients with gastric and esophageal cancer

with gastric and esophageal cancer

Patients (n = 84)

regarding total serum protein (g/I) and serum albumin (g/l) levels

Laboratory All Gastric Esophageal
parameters participants cancer cancer
Age (years) (C)) (%) (%)
Range 48-93 Total protein
(g/1) n =84 n =45 n =39
Average 68 £ 10.1
< 60 23.8 35.6 10.3
Median 68 0.24
60-80 71.4 57.7 87.2
Diagnosis (%)
> 80 4.8 6.7 2.5
Gastric cancer 53.6
Albumin
Esophageal cancer 46.4 (g/1) il = 186 0=k
Artificial access to the alimentary tract (%) < 25 2.4 4.4 0
0.02
Nasogastric tube 2.4 25-30 11.9 17.8 5.1
PEG 9.4 30-35 26.2 31.1 20.5
Gastrostomy 3.6 > 35 59.5 46.7 74.4
Microjejunostomy 29.8
Jejunostomy 54.8
40
39
gastric and esophageal cancer regarding BMI the (p =
0.18). Regarding the ESPEN guidelines about patients ® o
> 70 years of age, it was noted that 26.2% of those pa-
tients have BMI < 22 kg/m?2. ~ . ERC
The data obtained regarding the total serum prote- g‘ ——
in and albumin level was shown in Table 3. Majority of J_E e
participants had normal total serum protein (71.4%) = X
and albumin (59.5%) levels. Patients with gastric can- EE:LSE d
cer more often presented protein deficiency in com- a4 T Meanz1.96°SE
parison to patients with esophageal cancer, however
this was not a statistically significant difference (p = 13 .
0.24). The deficiency of albumin was observed more
frequently in patients with gastric cancer and this dif- 32 : .
ference was statistically significant (p = 0.02; Graph 1). TATPAMER ORI 5 oM, SmacT
The normal level of total lymphocyte count in pp-= 0.02

(> 1500 in 1 mm3) was noted in 52.4% of patients with
gastric and esophageal cancer (table 4). Analysis of this

parameter did not show a statistically significant dif-
ference between patients with gastric and esophageal
cancer (p =0.94).

Graph 1. The comparison of albumin level in patients with
esophageal and gastric cancer
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Table 4. Characteristics of patients with gastric and esophageal cancer regarding the total lymphocyte count

qualified for HEN. Fur-

thermore, there are

not many studies re-

Total All Gastric Esophageal garding the nutritional

lymphocyte participants cancer cancer status of patients tre-

count in 1Imm3 (C)) (%) (C)) ated using HEN. One of

of the limitations of our

peripheral study is non-homoge-

blood nous population. Mo-

reover, this study did

> 1500 52.4 51.1 53.9 not include the stage

of disease. The results

1500-1200 15.5 24.3 5.1 0.94 may be different if pa-

tients with the same

800-1200 17.8 13.3 23 type of neoplasm are
assessed.

< 800 14.3 11.1 18 Among the anthro-

Among all participants, the largest group constitu-
ted patients who received 5 points in NRS 2002 tool
(40.4%). Patients with gastric cancer most often re-
ceived 5 points, while patients with esophageal cancer
- 4 points (Table 5). It was not a statistically significant
difference (p = 0.53).

There is a lack of data from Poland about the nutritio-
nal status of gastric and esophageal cancer patients

Table 5. Characteristics of patients with gastric and esophageal cancer regarding the NRS 2002 system

All Gastric
cancer
(%)

NRS 2002 participants

(%)

(points)

pometric measurements
used in the assessment
of nutritional status,
BMI deserves attention. Our results were similar to tho-
se obtained by Walewska et al., who noted that BMI at
the start of HEN was 19.4 + 4.3 kg/m2 [2]. In our stu-
dy we showed that malnutrition assessed on the basis
of BMI was observed among 32.2% of cancer patients,
whereas Bruzgielewicz et al reported 41% [21]. Anthro-
pometric measurement is a cheap and simple method,
however such measurements should only be a part of
complex assessment of nutritional status. This is particu-
larly true for patients with edema which leads to a signifi-
cant increase in BMI. The gold standard is body mass com-
position analysis, which includes lean body mass, fat mass
and total body water.
In some cases, weight
loss may be caused by
reduction of lean body
mass. According to the
GLIM Criteria for dia-
gnosing of Stage 1 or
Stage 2 malnutrition
only one phenoty-
pic and one etiologic

Esophageal
cancer
(%)

criterion needs to be
0 fulfilled. To assess pa-

tients regarding this
2.6 criteria, unintentional
weight loss during last

22.2

41 0.53 months is necessary;

5 40.4 51.1

however, it is a retro-
spective analysis of pa-
tients’ documentation

28.2

22.3

28.2 that do not include

this data [22]. Therefo-
0 re, this is an additional
limitation of this study.
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inflammation and level of
body hydration. However,
albumins are proteins
with long half-life period
of 21 days, therefore they
are not used to determi-

Table 6. Statistical comparison of nutritional parameters

of patients with gastric and esophageal cancer

Esophageal cancer Gastric cancer (average,

standard deviation)

(average, standard deviation)

BMI*

20.3 £ 3.3

21.4 £ 3.9

Total serum protein*

66.8 £ 5.8

64.5 £ 6.5

0.24

Serum albumin*

38 £ 5.1

Median
Esophageal

34.8 £ 6.5

Quartile
range

Quartile
range
Stomach

Median
Stomach

0.02

ne very fast changes that
occur during nutritional
therapy [10]. It is note-
worthy that laboratory
parameters are only com-
plementary with other
methods of nutritional
status assessment of pa-
tients with gastric as well
as esophageal cancer.
Regarding the total
lymphocyte count, our
results were similar to
those presented by Wa-
lewska et al. study; the
average total lymphocy-
te count at the moment

Esophageal
cancer

cancer cancer

of initiation of HEN was
1906/mm3, so it was nor-

cancer

NRS 2002 ** mal [2]. In turn, the symp-

toms of malnutrition on

5 2 5 1 0.53 an insignificant, mode-
rate or severe level were

Total lymphocyte count** observed in 34.3% of

1566 1063.6 1580.6

patients. Comparable re-

731.7 0.94 sults were also obtained

*t Student test (independent variance estimation)
**U Mann-Whitney Test

The assessment of nutritional status should inclu-
de laboratory tests that may be divided into bioche-
mical (level of total protein, albumin, prealbumin and
transferrin in blood serum) and immunological (total
lymphocyte count) [7, 10, 13]. Similar results to ours
were noted in a study by Walewska et al., where the
average albumin concentration was 3.46 g/l, which in-
dicates low malnutrition at the moment of initiation
of home enteral nutrition [2]. According to Szczepanik
et al., deficiency of albumin was observed in case of
17% patients who suffer from alimentary tract cancer
[23]. According to own research, albumin deficiency
most often occurred in patients with gastric cancer in
comparison with patients with esophageal cancer. The
level of serum albumin directly reflects the nutritional
status of a patient. Their level is affected not only by
supply of protein in diet, but also by the presence of

in Szczepanik et al. trial,
where the deficiency of
total lymphocyte count
was observed in 42.3% of patients with alimentary tract
cancer [23]. According to the Bruzgielewicz et al. study,
the low level of total lymphocyte count was observed in
37% of patients with laryngeal and lower throat cancer
[21]. Lower level of lymphocytes is a result of lower syn-
thesis and immunosuppression related to malnutrition.
An additional limitation of our study is that we did not
assess the role of lymphocytes in nutritional status be-
cause the subpopulations of T cells were not included
in the methodology.

Complex assessment of nutritional status should
cover standardized tool such as NRS, SGA or MUST [1].
It is known that PG-SGA (Patient Generated Subjecti-
ve Global Assessment) method is one of the best to
assess nutritional status, because it includes among
other edemas, unintentional weight loss during last 6
months and even 2 weeks, alterations in food intake
[24]. Moreover, the SGA tool is more appropriate to
assess the nutritional status mainly of patients with
cancer in which the malnutrition may be develop in
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short period [20]. The patient documentation availa-
ble for our analysis contained only the NRS 2002 sco-
res, thus it is another limitation of this study. Among
all patients, the largest group was patients who re-
ceived 5 points (40.5%). All patients qualified for HEN
received > 3 points in NRS 2002, which indicates a need
for nutritional treatment.

The limitations of our retrospective study present
the lack of appropriate assessment of nutritional sta-
tus of patients with cancer in clinical practice in Poland.
The body composition analysis should be performed
and the unintentional weight loss during last months
should be noted, therefore the role of clinical nutritio-

The assessment of patients’ nutritional status during
qualification for home enteral nutrition is required to
identify patients at risk of malnutrition or malnourished.
It is necessary to introduce an appropriate nutritional
treatment and prevent the consequence of malnutrition.
In the present study, the nutritional status of patients qu-
alified for HEN varied. Most patients were characterized
by normal BMI, normal total serum protein and albumin
level as well as normal total lymphocyte count. Hypoal-
buminemia was observed more often in patients with
gastric cancer in comparison with patients with esopha-

nist should also be taken into consideration. geal cancer. All patients required nutritional treatment.

The authors have no conflicts of interest to declare.
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