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ABSTRACT

Objective: While deciding on the route of nutritional support therapy, the cost-effective enteral route that preserves the in-
tegrity of the gastrointestinal system and supports immune functions should be the first choice. During enteral nutrition, many
complications that may lead to the interruption of nutrition may develop. This study was conducted to examine the gastrointes-
tinal complications that developed in patients who received enteral nutrition.

Methods: 300 enterally fed patients who were treated in intensive care unit and wards were included in the study. Patients’
age, gender, concomitant disease, diet, duration, type and amount of product, energy value, feeding route and developing
gastrointestinal complications were recorded. Gastrointestinal complications and related factors in patients were investigated.

Results: Of the patients included in the study, 53.7% (n=161) were male, 35.7% (n=107) were between the ages of 66-79 years,
and 92% (n=276) had at least one diagnosed disease. 77.7% (n=233) of the patients were fed by nasogastric (NG) tube, 50.6%
(n=152) were fed by continuous infusion. It was determined that gastrointestinal complications developed in 40.7% (n=122) of
the patients during the enteral feeding process, and diarrhea and high gastric residual volume were the most common compli-
cations. Aspiration and ileus did not develop in any of the patients. A significant difference was found between feeding time,
daily amount, route of administration and infusion method, and gastrointestinal complications (P < .001; P = .041; P = .003; P =
.005). No relationship was found between gastrointestinal complications and gender, age group, comorbid disease status, and
the type of nutritional product according to energy content.

Conclusion: Gastrointestinal complications may frequently develop while patients are given enteral nutrition, which should be the
first choice of nutritional support. The most common gastrointestinal complications encountered in this study were diarrhea and
high gastric residual volume. It is thought that the duration of feeding, the amount, the route of administration and the infusion
method may affect the development of gastrointestinal complications. Patients should be followed closely for complications.
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INTRODUCTION

plications are thought to be related to gastrointestinal
function.” Gastrointestinal complications are diarrhea,

Malnutrition is a common clinical condition that causes mea-
surable adverse effects on the body as a result of a lack of
nutrients such as protein and energy." Malnutrition causes
many negative consequences such as prolonged hospitaliza-
tion, increased costs, and increased mortality and morbidity
rates.? It is known that adequate nutrition has a significant ef-
fect on patients’ response to medical treatment.>* Although
enteral nutrition is a cost-effective way that preserves the
integrity of the gastrointestinal tract, supports immune func-
tions, and prevents malnutrition, various complications may
develop during the feeding process.>®

Complications that may develop during the enteral feed-
ing process are divided into three groups as mechanical,
gastrointestinal and metabolic. The most common com-
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nausea, vomiting, abdominal distention, aspiration, high
gastric residual volume, constipation, and ileus.”" Fac-
tors such as the product used, the route and duration of
administration, the number and amount of doses may
affect the incidence of gastrointestinal complications.™
This study was conducted to evaluate the gastrointestinal
complications and related factors in patients undergoing
tube enteral nutrition.

METHODS

This descriptive and retrospective study was conducted
in order to evaluate the gastrointestinal complications de-
veloped in patients fed with enteral tubes and followed
by the nutrition support unit of Kutahya Health Sciences
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University Evliya Celebi Training and Research Hospital.
Ethics committee approval was received from the Kutahya
Health Sciences University Non-Invasive Clinical Research
Ethics Committee (Date: December 16, 2020, Decision
No: 2020/17-12).

The study included 300 patients older than 18 years, who
were followed by the nutrition support unit of Kitahya
Health Sciences University Evliya Celebi Training and Re-
search Hospital between November 2018 and November
2020 and fed with enteral tube in the intensive care unit
(intensive care units for internal medicine, general, cor-
onary, cardiovascular surgery) and wards (palliative care,
internal medicine, general surgery, cardiac and vascular
surgery). Patients younger than 18 years of age, who re-
ceived oral enteral nutrition support and who were fed
in combination with enteral and parenteral routes, were
excluded from the study.

The data were obtained retrospectively from the existing
records with the “Information form for patients with tube
enteral feeding” prepared by the researcher in line with
the literature. This form contains information on the gen-
eral characteristics of individuals (age, gender, diagnosis
of disease), tube feeding (duration of enteral nutrition,
type, amount and energy value of enteral nutrition prod-
uct, feeding route, infusion method) and developing gas-
trointestinal complications.

Enteral nutrition products are divided into three groups
in terms of energy content in the form. Those containing
less than 0.9 kilocalories (kcal) of energy in one milliliter
(mL) of nutritional solution are classified as hypocaloric,
those containing energy of 0.9-1.2 kcal in one mL as iso-
caloric, and those containing more than 1.2 kcal in one mL
as a hypercaloric product.’

Main Points

e Enteral nutrition is the first way to be preferred in pa-
tients who cannot be adequately fed orally.

® Some complications may develop in the patient during
the enteral feeding process. One of them is the compli-
cations of the gastrointestinal system.

e In this study, gastrointestinal complications in patients
fed enterally with tubes were examined.

e |t was determined that gastrointestinal complications
developed in 40.7% of the patients during the enteral
feeding process, and diarrhea and high gastric residual
volume were the most common complications.

e Patients given enteral nutritional support should be fol-
lowed closely for gastrointestinal complications.

Enteral feeding applications are divided into four as con-
tinuous, intermittent, overnight and bolus feeding. Nu-
trition solution is given continuously in continuous feed-
ing; in 24 hours with rest intervals in intermittent feeding;
during whole night in overnight feeding; and at certain
time intervals in bolus feeding for 6-8 times a day with the
help of an injector.” This option was not included in the
form as there was no overnight feeding in our hospital.
Nutritional solution was given by feeding bag and pump
in continuous and intermittent feeding.

When the patient had >200 g/day (or >250 mL/day vol-
ume) liquid or soft stool mass and at least 3 stools per
day,™ it was accepted as diarrhea; When there was no
stool output for 3 days, it was considered as constipa-
tion."

Since the European Society for Parenteral and Enteral
Nutrition (ESPEN) recommends delaying enteral feeding
when the gastric residual volume is above 500 mL/6 hours
in enterally fed patients,¢ the high gastric residual volume
limit was accepted as 500 mL/6 hours in this studly.

Data were evaluated via the Statistical Package for the
Social Sciences version 22.0 (IBM SPSS Corp.; Armonk,
NY, USA) using the chi-square and Mann-Whitney U tests.
Descriptive statistics were given as number, percentage,
median, and minimum-maximum. A P < .05 was consid-
ered statistically significant in all evaluations.

RESULTS

Data on the general characteristics of the patients are giv-
en in Table 1. The median age of the patients (min-max)
was 74 (19-99) years, 53.7% were male, 35.7% were 66-79
years old, and 92% had at least one diagnosed disease,
and the most commonly encountered diseases were hy-
pertension (26.7%) and diabetes (20.7%), respectively.
Other diseases include Alzheimer's, coronary artery dis-
ease, epilepsy, Parkinson’s, cerebral palsy, liver cirrhosis,
Behget's, rheumatoid arthritis, short bowel syndrome, and
amyotrophic lateral sclerosis.

The median of the amount of nutritional product given in
the first 24 hours after the start of feeding and the enteral
feeding time are given in Table 2.

Isocaloric product was used in 79.3% of the patients, and
it was determined that 23.3% were fed enterally for 4-7
days and 8-14 days. 77.7% of the patients were fed by
nasogastric tube and 50.6% by continuous infusion. It was
reported that gastrointestinal complications developed
in 40.7% (122 patients) of the patients during the enter-
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Table 1. General Characteristics of Patients (n=300) Table 3. Enteral Feeding Features

Number (n)

Percentage (%)

Type of nutritional product
by energy content

General characteristics

of patients Number (n) | Percentage (%)
Gender

Female 139 46.3
Male 161 53.7
Age (year) median 74 (19-99)
(Mminimum-maximum)

Age group

18-65 years 90 30.0
66-79 years 107 35.7
80 years and above 103 34.3
Disease status

Yes 276 92.0
None 24 8.0
Diagnosed chronic

diseases*

Hypertension 144 26.7
Diabetes 112 20.7
Renal failure 69 12.8
Chronic obstructive 67 12.4
pulmonary disease

Heart failure 46 8.5
Cancer 46 8.5
Cerebrovascular 40 7.4
diseases

Other 16 3.0

*More than one choice was marked

Table 2. Enteral Nutrition Product Amount, Energy
and Feeding Time

Minimum-

Median | maximum
The amount of product given in the 400 160-960
first 24 hours (mL/day)
Amount of product delivered in 24 1500 200-2400
hours (mL/day)
Daily energy (kilocalories) delivered 1600 200-2400
by enteral nutrition
Enteral feeding duration (day) 9,5 1-130

Hypocaloric 2 0.7
Isocaloric 238 79.3
Hypercaloric 60 20.0
Enteral feeding time

distribution

1-3 days 56 18.7
4-7 days 70 23.3
8-14 days 70 23.3
15-21 days 43 14.3
22 days and above 61 20.4
Route of administration of

enteral nutrition product

Nasogastric tube 233 77.7
Percutaneous endoscopic 60 20.0
gastrostomy tube

Nasojejunal tube 1 0.3
Percutaneous endoscopic 6 2.0
jejunostomy tube

Enteral nutrition infusion

way

Continuous infusion 152 50.6
Intermittent infusion 65 21.7
Bolus feeding 83 27.7
Gastrointestinal

complication during

enteral feeding process

Yes 122 40.7
None 178 59.3
Complications that

developed*

Diarrhea 65 46.1
High gastric residual 36 25.5
volume

Nausea-vomiting 25 17.7
Abdominal distention 10 7.1
Constipation 5 3.6

mL: milliliter

*More than one choice was marked.
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al feeding process, and diarrhea (46.1%) and high gastric
residual volume (25.5%) were the most common compli-
cations. Aspiration and ileus did not develop in any of the

patients (Table 3).

When the general characteristics and enteral nutrition sta-
tus of the patients were evaluated according to the devel-
opment of gastrointestinal complications, no significant
relationship was found between the type of nutritional

Table 4. Comparison of Patients According to The Presence of Complications

No complication | Complication available

Variables n % n % X2 P
Gender 0.340 .560
Female 80 57.6 59 42.4

Male 98 60.9 63 39.1

Age group 1.233 .540
18-65 years 55 61.1 35 38.9

66-79 years 59 55.1 48 44.9

80 years and above 64 62.1 39 37.9

Disease status 2.654 .103
Yes 160 58.0 116 42.0

None 18 75.0 6 25.0

Type of nutritional product by energy content 0.108 .948
Hypocaloric 1 50.0 1 50.0

Isocaloric 142 59.7 96 40.3

Hypercaloric 35 58.3 25 41.7

Enteral feeding time distribution 24.777 | <.001**
1-3 days 42 75.0 14 25.0

4-7 days 47 67.1 23 32.9

8-14 days 47 67.1 23 32.9

15-21 days 18 41.9 25 58.1

22 days and above 24 39.3 37 60.7

Route of administration 11.934 .003*
Nasogastric tube 149 63.9 84 36.1

Percutaneous endoscopic gastrostomy tube 28 46.7 32 533

Nasojejunal tube and percutaneous endoscopic 1 14.2 6 85.8

jejunostomy tube

Infusion way 10.802 .005*
Continuous infusion 104 68.4 48 31.6

Intermittent infusion 31 47.7 34 52.3

Bolus feeding 43 51.8 40 48.2

Chi-square test was performed.

*P < .05, **P < .001

4



Clin Sci Nutr 2022;4(1):1-7

Gonderen et al. Investigation of Gastrointestinal Complications in Patients Given Enteral Nutrition

Table-5. The Relationship Between the Development of Gastrointestinal Complications and Nutritional

Characteristics

No complication Complication available
Variables Median | Min-max | Median Min-max z P
Feeding day 8 1-55 15 1-130 -4.537 < .001**
Amount given on the first day (mL/day) 400 160-960 390 160-840 -1.255 .210
Daily amount of feeding (mL/day) 1525 200-2200 1440 240-2400 -2.047 .041*
Daily amount of energy (kilocalorie/day) 1600 200-2340 1572 240-2400 -1.828 .067

Mann-whitney U test was performed.
Min-max: Minimum-maximum, mL: milliliter
*P < .05, **P < .001

product and the development of complications according

to gender, age group, disease status, and energy content
(P> .05).

The duration of feeding was found to be associated
with the development of gastrointestinal complications
(X?=24.777, P < .001). It was determined that the risk of
developing gastrointestinal complications was higher in
patients who were given nutritional support for 22 days
or more (60.7%).

In terms of the route and speed of administration of the
nutritional solution, the incidence of gastrointestinal com-
plications in patients given nutritional support with NG
tube is lower than in those fed with percutaneous en-
doscopic gastrostomy (PEG) tube, percutaneous endo-
scopic jejunostomy (PEJ) tube, and nasojejunal (NJ) tube
(X?=11.934, P < .01), the incidence of complications was
found to be lower in the group given nutritional support
with continuous infusion (X?=10.802, P < .01) (Table 4).

A significant correlation was found between the devel-
opment of gastrointestinal complications in the patients
and the number of days on which nutritional support was
given and the maximum amount of enteral product given
in 24 hours (Z=4.537, P < .001; Z=2.047, P < .05). The
number of days on which nutritional support was given
was higher in the group developing complication and the
maximum amount of enteral product given in 24 hours
was less (Table 5).

DISCUSSION

In this study, it was determined that gastrointestinal com-
plications developed in approximately half of the patients
during enteral feeding, and diarrhea and high gastric re-
sidual volume were the most common complications. As-
piration and ileus did not develop in any of the patients.

Enteral nutrition is the route that should be preferred be-
cause it ensures the continuity of the gastrointestinal sys-
tem function.” In the study of Gok Metin and Ozdemir'
on enterally fed individuals, the incidence of complication
development was found to be 27.5%. The most common
complication was abdominal distension, while diarrhea
and aspiration were reported to be the least.” Reintam
et al.” reported that gastrointestinal complications devel-
oped in 59.1% of the patients, Demiray et al.?* reported
that none of the patients given enteral nutrition support
developed any complications. This may be because the
study only covered the three-day feeding period. The risk
of developing complications during enteral nutrition var-
ies depending on the selection of the nutritional product,
its temperature, application rate and amount, and the ex-
pertise of the person who administers it.® Gk Metin and
Ozdemir'® reported in their study that there was no rela-
tionship between age, gender, feeding time, amount, en-
teral feeding way and complication development. Parallel
to this, in our study, it was determined that there was no
relationship between gender, age, concomitant disease
status, type of nutritional product and complication de-
velopment status.

The possibility of change of the NG tube location is high-
er compared to the PEG tube, and this may lead to the
interruption of feeding.?’ In addition, there are studies
reporting that giving enteral nutritional support through
NG tube has a higher risk of aspiration compared to giv-
ing with a PEG tube."?? Unrelated to the feeding route,
aspiration was not observed in any patient in our study.
Contrary to the literature, it was found that the incidence
of gastrointestinal complications was lower in patients
fed with NG tube. It is known that post pyloric feeding
reduces gastrointestinal complications such as aspiration
risk and gastric intolerance.” Post pyloric placement of
NG feeding tube in some patients may have reduced the
rate of complication development in this patient group.
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It is also thought that some patients with PEG may have
developed more complications since the PEG tube was
surgically placed.

In this study, it was determined that the rate of devel-
opment of gastrointestinal complications was higher in
patients who were given enteral nutrition support for 22
days or more. In a study, it was shown that the rate of
complication development increased as the number of
days given nutritional support increased.' In addition, it
was determined that the maximum amount of nutritional
product given in 24 hours to the group with complications
was less. The reason for this may be the interruption of
enteral nutrition due to complications and inadequate in-
creases of nutritional dose.

It has been reported in the literature that the administra-
tion of enteral nutritional support by continuous infusion
may be associated with less complication development.?®
In a meta-analysis, it was reported that the risk of feeding
intolerance was lower in patients fed with continuous in-
fusion compared to those fed with intermittent infusions.?*
In other studies, it has been reported that continuous or
bolus administration of nutritional support does not make
a significant difference in terms of aspiration, vomiting, di-
arrhea, and high gastric residual volume development.?>2¢
In our study, fewer gastrointestinal complications were
observed in the group fed with continuous infusion. This
result is thought to be due to the fact that continuous ad-
ministration of the nutritional product at low doses via the
infusion pump increases patient tolerance.

In addition to the beneficial effects of enteral nutrition,
close follow-up of patients is of great importance due to
complications that may develop during the feeding pro-
cess.?” Although gastrointestinal complications may de-
velop in a successful enteral feeding, it has been report-
ed in studies to ensure that the patient continues enteral
feeding for as long as possible without interruption by tak-
ing appropriate precautions.?®? After excluding infectious
causes and deciding that diarrhea is related to nutrition in
patients who develop diarrhea, antidiarrheal drugs'*° are
recommended and initiation of motility-enhancing drugs
is offered to patients with high gastric residual volume.*'

The main limitations of the study are that it was conduct-
ed in a single-center, it was retrospective, and sufficient
information was not available on the use of drugs, mobili-
zations, and operations of the patients.

In conclusion, enteral nutrition is the first choice for all
hospitalized patients. In terms of complications that may
develop, patients should be followed closely and tried to
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be prevented, and when they develop, they should be
treated in the early period.
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