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Investigation of Gastrointestinal Complications in Patients Given
Enteral Nutrition

Kamil Génderen ©, Hilal Er Dongel @, Elif Oztoprak Kol

Department of Nutrition, Kitahya Health Sciences University, Evliya Celebi Training and Research Hospital, Kiitahya, Turkey

Cite this article as: Gonderen K, Er Déngel H, Oztoprak Kol E. Investigation of gastrointestinal complications in patients given enteral nutrition.
Clin Sci Nutr2022;4(1):1-7.

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.

Keywords: Complication, enteral nutrition, gastrointestinal system, nutritional support.

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-

Corresponding Author: Hilal Er Déngel, dyt.hilaler@gmail.com

Content of this journal is licensed under a Creative Commons
BY NC

Attribution-NonCommercial 4.0 International License.

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
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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.

5
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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

6

be prevented, and when they develop, they should be
treated in the early period.
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ABSTRACT

Objective: Malnutrition is an important problem that increases mortality and morbidity in hospitalized patients. If enteral nu-
trition is expected to be long-term, gastrostomy and jejunostomy should be preferred. In our study, we aimed to examine the
nutritional-related complications of patients with nutritional osteomy.

Methods: Patients followed by Hacettepe University Faculty of Medicine Adult Hospital, Clinical Nutrition Unit and fed from
gastrostomy or jejunostomy were included in the retrospective study. The clinical demographic information of the patients,
indications for feeding ostomy and ostomy methods were evaluated. Nutrition-related complications were divided into three
as gastrointestinal, mechanical and metabolic.

Results: A total of 404 patients were included in the study. The median age of the patients was 70 (18-94) and 187 (46.3%) were
women. Three hundred fourty seven (85.9%) patients were fed from gastrostomy and 57 (14.1%) patients from jejunostomy. Di-
arrhea was observed in 36 (8.9%) patients, aspiration pneumonia in 19 (4.7%) patients, vomiting in 13 (3.2%) patients, and regur-
gitation in 13 (3.2%) patients. The rate of ostomy infection is 5.9%, and the rate of refeeding syndrome is 12.5%. In multivariate
regression analysis, weight [OR=0.967, 95% Cl:0.938-0.996; P = .027] and COPD [OR=4.889, 95% CI:1.754-13.63; P = .002] was
associated with ostomy infections, independent of all other parametric values. Age [OR=1.040, 95% Cl: 1.007- 1.073; P = .016],
weight [OR=0.959, 95% CI: 0.928-0.992; P = .014] and dementia [OR=3.535 95% CI: 1.302-9.597; P = .013] are also associated
with refeeding syndrome, independent of all other causes.

Conclusion: As a result, close follow-up and early treatment of nutrition-related complications is a priority in patients fed
through ostomy.

Keywords: Enteral, Feeding jejunostomy, Malnutrition, Percutaneous endoscopic gastrostomy; Refeeding syndrome.

INTRODUCTION tion may have worsening in their nutritional status during
their hospitalization.? The nutritional status of hospitalized

Malnutrition in hospitalized patients is an important prob-  patients should be evaluated at regular intervals and nutri-

lem characterized by prolonged hospital stay, increased
cost, morbidity and mortality. The prevalence of malnutri-
tion in hospitalized patients varies between 20-50%." In a
study conducted with the participation of 12 centers in Tur-
key, the prevalence of malnutrition with MUST was found to
be 44.2% in hospitalized patients. According to Balci C et
al., the prevalence of malnutrition in hospitalized patients
due to acute illness is 35.9% according to GLIM criteria,
38% according to NRS-2002 and 37.2% using SGA.2

A third of the patients without malnutrition before hospi-
talization and more than half of the patients with malnutri-
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tional therapy should be started in the early period in pa-
tients with malnutrition.* Enteral nutrition therapy should
be started in patients who cannot take enough calories
and protein orally. If treatment is expected to be longer
than 4-6 weeks, gastrostomy or jejunostomy should be
preferred as the access route. Tube enterostomies can be
placed in the gastrointestinal tract by surgical, endoscop-
ic, or radiological methods.®

Mechanical, infectious, gastrointestinal and metabolic
complications can be seen in patients fed by tube en-

terostomy. Mechanical complications include tube oc-
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clusion, malposition of the feeding tube, tube breakage,
tube leakage, and accidental tube extrusion.®

Periostomal infections are also among the important
complications and their incidence varies between 4-30%.
Prophylactic antibiotics are recommended prior to tube
placement to reduce infectious complications. Diabetes
mellitus, long-term hospitalization, low serum albumin
levels, malignancy and severe malnutrition have been
found to be associated with infectious complications.”-8

Gastrointestinal complications are nausea and vomiting,
diarrhea, constipation, cramps, bloating and aspiration.
Diarrhea may be seen in approximately 30% of patients
admitted to internal and surgical services and approxi-
mately 80% of patients in the intensive care unit. Infec-
tious causes, drugs and nutritional solutions are among
the causes of diarrhea.?

Electrolytic disorders, hypernatremia, hypokalemia, hypo-
magnesemia, hypo and hyperglycemia and refeeding syn-
drome are metabolic complications. In the literature, the
definition of refeeding syndrome shows heterogeneity.
There are different definitions, including only low phos-
phorus or abnormalities in fluid balance, severe electrolyte
imbalance and organ dysfunctions.'® In the consensus re-
port prepared by the American Society for Parenteral and
Enteral Nutrition (ASPEN) in 2020 for refeeding syndrome;
body mass index (BMI) of 18.5 kg/m2, 5% weight loss in
last 1 month, no oral intake for 5-6 days, or less than 75%
of estimated energy need for more than 7 days during an
acute illness or injury, or taking less than 75% of the esti-
mated energy need for more than 1 month, low potassium,
magnesium and phosphorus levels, decrease in subcutane-
ous fat and muscle mass, and high-risk co-morbidities are
determined as risky conditions for refeeding syndrome.™

In our study, we aimed to examine the complications re-
lated to nutrition therapy in patients who were followed
by the Hacettepe University Faculty of Medicine Adult
Hospital, Clinical Nutrition Unit and fed from the ostomy.

Main Points

e Malignancies, neurological diseases, and dementia are
the most common indications for feeding with gastros-
tomy and jejunostomy.

e Feeding ostomy complications which are categorized
gastrointestinal, mechanical, and metabolic are still im-
portant problems for nutrition.

e Low weight and chronic obstructive pulmonary disease
are risk factors for ostomy infection in addition to that
age, low weight and dementia are an independent pre-
dictors for refeeding syndrome.

METHODS

Patients and Study Design

The patients followed by the Hacettepe University Faculty
of Medicine Adult Hospital, Clinical Nutrition Unit were
evaluated retrospectively. Patients fed from gastrosto-
my or jejunosomy were included in the study. Age, gen-
der, height, weight, BMI, NRS-2002, and accompanying
co-morbidities of the patients were evaluated. Feeding
ostomy opening indications and ostomy opening ways
were evaluated. Nutrition-related complications were di-
vided into three as gastrointestinal, mechanical and met-
abolic. Gastrointestinal complications were determined
as diarrhea, regurgitation, vomiting and aspiration pneu-
monia, and mechanical complications as ostomy infec-
tion, tube occlusion and medicine leakage and metabolic
complications as refeeding syndrome (serum phosphorus
level below 2.5 mg/dL), hypokalemia and hypernatremia.

Ethics committee approval of the study was received by
the Hacettepe University Ethics Committee (Date: March
19, 2019, Decision No: 2019/08-02).

Statistical analysis

Descriptive statistics were expressed as mean + standard
deviation if numerical variables fit the normal distribu-
tion, if not, as median and minimum-maximum values and
as numbers and percentages for categorical variables.
Comparisons between groups were made with t-test or
Mann Whitney U test according to normal distribution for
numerical variables and chi-square test for categorical
variables. In multivariate analysis, factors that were de-
termined in univariate analyzes were put into the model,
and the factors that would predict ostomy infection and
refeeding syndrome were determined, and model fit was
evaluated using the Hosmer-Lemeshow test. For P < .05,
the results were considered statistically significant. Statis-
tics of the study were carried out by using th Statistical
Package for the Social Sciences version 23.0 (IBM SPSS
Corp.; Armonk, NY, USA).

RESULTS

A total of 404 patients were included in the study. The medi-
an age of the patients was 70 (18-94) and 187 (46.3%) were
women. Three hundred fourty seven (85.9%) patients were
fed from gastrostomy and 57 (14.1%) patients from jejunos-
tomy. Percutaneous endoscopic gastrostomy (PEG) (n=292,
84.1%) was used most frequently among the gastrostomy
opening methods. Percutaneous radiological gastrostomy
was performed in 48 (13.9%) patients, and gastrostomy was
performed in 7 (2%) patients by open surgery. Open surgery
was performed in 38 (66.7%) patients with jejunostomy, and
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Table 1: Demographic and Clinical Characteristics of
the Patients
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Table 3: Clinical Characteristics of the Patients with

Ostomy Infection

Table 2: Complications of Enterostomy Tube Feeding

Gastrointestinal
complications

Mechanical
complication

Metabolic
complications

Diarrhea Ostomy infection | Refeeding syndrome
36 (8.9%) 24 (5.9%) 50 (12.5%)
Regurgitation Tube Clogging | Hypokalemia

13 (3.2%) 14 (3.5%) 11 (2.8%)

Vomiting Tube Leakage Hypernatremia

13 (3.2%) 4. (2.7%) 6 (1.5%)

Aspiration pneumonia
19 (4.7%)

10

n= 404 Ostomy
Age, years 70 (18-94) infection Control
(n=24) (n=380) P
Sex (female) 187 (46.3%)
A 72.5 (20-9 70 (18-94 .84
Weight (kg) 63.1%15.2 ge >(20-93) | 70(18-94) 848
Height (meter) 164+ 1.01 Sex (female) 11 (45.8%) 176 (46.3%) .963
NRS-2002 5 (3-7) Height (meter) 1.61£1.06 | 1.65=1.06 .105
Follow up time, days 17 (1-364) BMI (kg/m?) 21.59 £4.98 | 23.29 £ 5.31 .128
Gastrostomy (n,%) 347 (85.9) NRS-2002 4.5 (3-7) 5(3-7) .901
Percutaneous Endoscopic Gastrostomy 292 (84.1) Follow up time, days | 26 (6-202) 16 (1-364) .029
Percutaneous Radiologic Gastrostomy 48 (13.9) Diabetes Mellitus 9 (37.5%) 101 (26.6%) 244
Open Gastrostomy 7 (2) Hypertension 6(33.3%) | 79(36.9%) | .762
Jelresienny (07 57(14.1) Chronic Obstructive | 6 (25%) 27.(7.1%) | .009
Open Gastrojejunostomy 38 (66.7) Pulmonary Disease
Percutaneous Endoscopic Jejunostomy 19 (33.3) Malignancy 2 (8.3%) 84 (22.1%) 110
Ostomy Indications (n,%)
Ay 175 43.3) percutaneous endoscopic jejunostomy was performed in
alignancy : 19 (33.3%) patients. Malignancies, stroke and other neuro-
Stroke and other neurological diseases 103 (25.5) logical diseases, dementia, prolonged enteral tube feeding
Demaniia 64 (15.8) and other causes (burn, cystic fibrosis, etc.) are listed among
he indications ¢ a. D hi lini-
Prolonged Enteral Tube Feeding 35 (8.7) the |nd|cat|0|j15_or ostomy openlng emogr.ap ic and clini
cal characteristics of the patients are shown in Table 1.
Others 27 (6.7)
Co-morbidities The incidence of gastrointestinal complications was di-
; arrhea in 36 (8.9%) patients, aspiration pneumonia in 19
H t 85 (36.6
ypertension ( ) (4.7%) patients, vomiting in 13 (3.2%) patients, and regur-
Diabetes Mellitus 110 (27.2) gitation in 13 (3.2%) patients. The ostomy infection rate
Malignancy 86 (21.3) is 5.9%. During the follow-ups, tube obstruction was ob-
. o . i
Coronary Artery Disease 72 (17.8) served .m 14 (3.5%) Patlents and t.ube leakage was ob
served in 4 (2.7%) patients. Refeeding syndrome was ob-
Chronic Obstructive Pulmonary Disease 33(8.2) served in 50 (12.5%) patients, hypokalemia was observed

in 11 (2.8%) patients, and hypernatremia was observed in
6 (1.5%) patients. Complication rates of the patients are
shown in Table 2.

Compared with the control group without ostomy infec-
tion, 24 patients with ostomy infection were low weight
(56.89 = 15.69 vs. 63.53 = 15.18, P = .039) and had lon-
ger follow-up times [26 (6-202) vs 16 (1-364), P = .029].
Demographic and clinical information of patients with and
without ostomy infection are shown in Table 3.

The median age of 50 patients with refeeding syndrome
was 77 (32-93), and that of the control group was 68 (18-
94) (P =.001). Four patients were excluded from this anal-
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Table 4: Clinical Characteristics of the Patients with

Refeeding Syndrome

Refeeding
syndrome Control
(n= 50) (n= 350) P

Age 77 (32-93) 68 (18-94) .001
Weight (kg) 59.44 + 13.77 | 63.73 £ 15.49 | .064
Height (meter) 1.61 £ 0.09 1.65 £ 0.01 .011
BMI (kg/m?) 22.63 £4.69 | 23.25 +5.44 447
NRS-2002 5(3-7) 5(3-7) 717
Follow up time, days 18 (1-364) 17 (1-206) .639
Diabetes Mellitus 23 (46%) 87 (24.9%) .002
Hypertension 15 (57.7%) 70 (34%) .018
Chronic Obstructive 6 (12%) 26 (7.4%) 266
Pulmonary Disease
Dementia 16 (32%) 48 (13.7%) .001
Malignancy 11 (22%) 72 (20.6%) .816

*4 patients have been excluded from the analysis because of missing
data.

Table 5: Multivariate Regression Analysis for Ostomy

Infection and Refeeding Syndrome

Ostomy infection# OR 95 % CI P

Weight (kg) 0.967 | 0.938- 0.996 .027

Chronic Obstructive 4.889 1.754- 13.63 .002

Pulmonary Disease

#Independent variables: Age, Weight, Diabetes Mellitus, Chronic
Obstructive Pulmonary Disease

Refeeding# OR 95 % ClI P

Age 1.040 | 1.007-1.073 | .016
Weight (kg) 0.959 | 0.928-0.992 | .014
Dementia 3.535 | 1.302-9.597 | .013

# Independent variables: Age, Weight, Follow up time, Diabetes
Mellitus, Hypertension, Dementia

ysis due to missing data. Considering the co-morbidities
of the patients, hypertension [15 (57.7%) vs 70 (34%), P =
.018], diabetes mellitus [23 (46%) vs 87 (24.9%), P = .002]
and dementia [16 (32)] %) vs 48 (13.7 %), P =.001] is more
common in patients with refeeding syndrome (Table 4).

Inthe multivariate regression analysis, after putting age, weight,
diabetes mellitus, and coronary obstructive pulmonary dis-

ease (COPD) in the model, weight [OR=0.967, 95% CI:0.938-
0.996; P =.027] and COPD [OR=4.889, 95% Cl:1.754-13.63; P
=.002] were associated with ostomy infections, independent
of all other parametric values. Age [OR=1.040, 95% ClI: 1.007-
1.073; P = .016], weight [OR=0.959, 95% Cl: 0.928-0.992; P =
.014] and dementia [OR=3.535 95% Cl: 1.302-9.597; P = .013]
are associated with refeeding syndrome, independent of all
other causes (Table 5).

DISCUSSION

In our study, we retrospectively evaluated the ostomy in-
dications and nutrition-related complications of patients
fed by tube enterostomy. Age, low weight and presence
of dementia for refeeding syndrome; and age and pres-
ence of COPD for ostomy infections were associated with
complications independent of all other causes.

In our study, the indications for ostomy opening were list-
ed as malignancies with a frequency of 40%, stroke and
other neurological diseases with 25%, and dementia with
15%. In a study by Aksoy E et al., the most common indi-
cations for PEG were dementia (28.6%) after stroke with a
frequency of 34%, malignancies (10.8%) and other caus-
es (15.8%)."? In another study in which 119 patients were
evaluated, PEG opening indications were listed as head
and neck tumors (47.9%), neurological diseases (29.4%)
and esophageal diseases (9.3%)." In our study, ostomy
opening indications were similar to the literature.

Ostomy infections occur at a rate of 4-30% and are among
the important complications. In a study in which 73 pa-
tients with nutritional jejunostomy were evaluated, the
rate of infection was 1.3% in the early period, while this
rate increased to 4.1% in the late period '. In our study,
the rate of ostomy infection was 5.9%. In local infections,
the technique of opening the osteoma, whether antibiot-
ic prophylaxis is given beforehand, and nursing care are
important. In addition, patient-related factors such as DM,
malignancy, malnutrition, obesity, and chronic corticoste-
roid use play an important role.®'> The European Society
of Gastrointestinal Endoscopy (ESGE) Guidelines recom-
mend the administration of prophylactic single-dose be-
ta-lactam antibiotics to reduce the risk of wound infection
after endoscopic enteral tube placement.’®'” In our studly,
age and presence of COPD were found to be associat-
ed with ostomy infections. While COPD is particularly
associated with infections in the respiratory system, an
increase in extra-pulmonary infections (including skin in-
fections) was not observed in a study.” The reason for the
increased risk of ostomy infection in patients with COPD
may be related to hospitalization with acute exacerba-
tions and long-term steroid therapy.
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Refeeding syndrome is a metabolic shift process charac-
terized by a decrease in insulin secretion and an increase
in glucagon secretion, in which protein and fat are used as
energy sources after muscle mass loss instead of glucose.
It is presented with low levels of intracellular vitamins and
minerals, especially phosphate, potassium, and magne-
sium. Edema can result in death as well as respiratory and
heart failure. In a systematic review and meta-analysis, the
frequency of refeeding syndrome varies between 0-62%.
The reason for this change in incidence rates may be re-
lated to differences in definition. While the incidence is
reported to be lower when both clinical and electrolyte
disturbances are used in the diagnosis, this rate is higher
in older patients with malnutrition, inpatients in the inten-
sive care unit, or in studies using higher electrolyte thresh-
old values for the diagnosis of refeeding syndrome.' In
our study, the refeeding syndrome was accepted as hypo-
phosphatemia, serum phosphorus level being below 2.5
mg/dL?® and the frequency of refeeding syndrome was
found as 12.5%.

In a study evaluating 967 hospitalized patients with mal-
nutrition, the frequency of refeeding syndrome was found
to be 14.6% and appetite loss, cancer and hypertension
were observed more frequently in patients with refeeding
syndrome. Refeeding syndrome increased mortality 1.53
times.?" In patients with low phosphorus before endo-
scopic gastrostomy, mortality was higher both in the 1st
week and in the 1st month.?? In our study, age, low weight
and dementia were found to be associated with the re-
feeding syndrome. Dementia patients and advanced age
are among the important risk factors for both malnutrition
and refeeding syndrome. However, there is no clear data
that nutritional support reduces mortality in patients with
advanced dementia, and it is even thought that it may
increase fatal outcomes due to refeeding syndrome.

Tube leakage was observed in 12.5% and tube occlusion
in 2.5% of mechanical complications. In a study evaluat-
ing patients with jejunostomy, the rate of tube occlusion
in late complications was 8.2%, and tube leakage was
1.3%." In a study by Saka B et al., the rate of tube occlu-
sion among PEG-related complications was 4.9%.% In the
literature, tube occlusion is a common problem with a rate
of 25-35% and improper administration of drugs from the
tube is one of the most important causes.?® The reason for
our lower tube occlusion rates may be that we had an ex-
perienced clinical pharmacist in our team who evaluated
drug administration methods and drug interactions.

Although enteral nutrition is blamed as an important
cause of diarrhea in hospitalized patients, drugs, infec-
tious causes and underlying diseases should be primarily
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evaluated.? In our study, the frequency of diarrhea was
found to be 8.9% in patients who received enteral nutri-
tion from an ostomy.

The strength of our study is the evaluation of enteral nu-
trition-related complications in patients who underwent
gastrostomy and jejunostomy with different modalities
(endoscopic, radiological and surgical). Our complication
rates are similar to the literature. The retrospective design
of our study and the fact that tube enterostomies were
not performed in a single center can be listed among our
limitations.

CONCLUSION

Malnutrition is still an important problem in hospitalized
patients and if enteral nutrition therapy is expected to be
long-term, tube enterostomy should be chosen. Close fol-
low-up and treatment of nutrition-related complications
by experienced clinical nutrition teams should be a pri-
ority.
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ABSTRACT

Objective: Individuals who are clinically vulnerable and older are more susceptible to severe consequences, either directly from
the coronavirus disease 2019 (COVID-19) infection or indirectly from the rigorous social isolation policies. Increased frailty, re-
duced quality of life, high level of stress, and increased depressive symptoms were observed during the social isolation period.
Patients with dementia are more vulnerable to the direct and indirect effects of COVID-19. In this study, we have explored the
impact of the COVID-19 pandemic on nutrition in patients with dementia who were followed up in our outpatient clinic.

Methods: Patients with a diagnosis of dementia who were followed up in the geriatric outpatient clinic at our university hospital
were included in the study. The risk of malnutrition was evaluated using the Mini-Nutritional Assessment-Short Form (MNA-
SF). An MNA-SF score between 8 and 11 was defined as risk of malnutrition, and scores < 8 were accepted as malnutrition. A
retrospective study was performed using the identified electronic records of 121 patients who were admitted to the hospital
between March 11, 2020, and March 31, 2021.

Results: The mean age of the study population was 80.12 + 7.12 years, and 60.3% of the patients were female. The MNA-SF
scores decreased and malnutrition prevalence increased as the dementia worsened, and the difference before and during the
pandemic was statistically significant (P < .05).

Conclusion: For patients living with dementia, COVID-19 restrictions, particularly those related to social isolation like social
distancing and lockdowns, might not only have mental and cognitive implications but also disturb their already vulnerable
nutritional status.

Keywords: Coronavirus disease 2019, dementia, malnutrition

INTRODUCTION

Since the first case of coronavirus disease 2019 (COVID-19)
infection, globally there have been more than 400 million
confirmed cases and 5.5 million deaths as of February 21,
2022." COVID-19 has also had a major destructive im-
pact on economic, food, and health systems. People who
are clinically vulnerable and older are more susceptible
to severe consequences, either directly from COVID-19
infection or indirectly from rigorous social isolation poli-
cies. Patients with dementia form a part of this vulnerable

group.

Measures taken against the COVID-19 infection direct-
ly and indirectly impact the physical and psychological
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14

health of older people. Increased frailty, reduced quality
of life, high level of stress, and increased depressive symp-
toms were observed during the social isolation period.?
Another consequence was that changes in dietary choices
and lifestyle characteristics because of the COVID-19 re-
lated quarantine, potentially resulted in malnourishment.?
Mostly studies have concentrated on the effect of nutri-
tion on COVID-19; however, there is a lack of evidence of
how COVID-19 and COVID-19 related quarantine affects
nutrition.?

Patients with dementia are more vulnerable to the direct
and indirect effects of COVID-19. They are at high risk
for COVID-19 infection as they cannot manage self-hy-
giene and maintain social distancing. Furthermore, once
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infected, older adults with dementia are more likely to
experience severe COVID-19 related outcomes, including
death. During the pandemic, patients with dementia also
experienced cognitive decline, worsening of psychiatric
symptoms, and severe behavioral disturbances.*

Therefore, in this study, we have explored the impact of
the COVID-19 pandemic course on nutrition in patients
with dementia who were followed up in our outpatient
clinic.

METHODS

Study design

Patients with a diagnosis of dementia who were followed
up in the geriatric outpatient clinic at our university hos-
pital were included in the study. This was a retrospective
study conducted using the identified electronic records
of patients who were admitted to the hospital between
March 11, 2020, and March 31, 2021. A total of 244 pa-
tients with dementia were admitted to the outpatient clin-
ic during this period, and 121 patients were included in
the study after excluding patients with incomplete data.
The data about age, sex, education, marital status, type
and stage of dementia, comorbidities, and number of
medications were collected from the electronic records of
the patient’s files. Mild, moderate, and severe dementia
groups were defined according to the patients’ Clinical
Dementia Rating (CDR) scale.®

Clinical Frailty Scale (CFS) was used to determine the frail-
ty status.® CFS of the patient was defined according to
the clinical judgement of the physician and ranged from
1 (very fit) to 9 (terminally ill). Patients living with frailty
was determined as CFS >5. Incontinence was accepted
as either urinary or fecal or both per the descriptions of
the patients or caregivers. Polypharmacy was defined as
using five or more medications.” Fall events were record-
ed if the patient had fallen unintentionally in the previ-
ous year. Difficulty in falling asleep, frequently awakening
during the night, or awakening early in the morning were
categorized as insomnia.

The risk of malnutrition was evaluated by the Mini-Nu-

Main Points

e Patients with dementia are more vulnerable to adverse
outcomes of a pandemic, including social isolation.

e Social distancing and lockdown might impact not only
the mental status but also disturb the already vulnerable
nutritional status in these patients.

e During the pandemic period, malnutrition rates in-
creased in patients with dementia.

tritional Assessment-Short Form (MNA-SF).2 An MNA-SF
score between 8 and 11 was defined as risk of malnutri-
tion, and scores <8 were accepted as malnutrition. The
presence of depression was assessed by the 15-item Ye-
savage Geriatric Depression Scale (YGDS),” and scores =5
were evaluated as depression.

Ethical approval

Ethics committee approval was received for this study
from the ethics committee of Hacettepe University Ethics
Boards and Commissions Non-interventional Clinical Re-
searches. (Date: January 18, 2022, Decision No:2022/02-
29)

Statistical analysis

The data obtained in the study were analyzed statistically
using IBM Statistical Package for Social Sciences version
24.0 software (IBM Co., Armonk, NY, USA). The data from
the three groups according to stages of dementia were
analyzed. Tests of normality were performed. Categori-
cal variables were stated as number (n) and percentage
(%), and continuous variables as median (IQR) or mean =
standard deviation (SD) values according to their distribu-
tions (normal or not). To evaluate relationships between
categorical variables, the chi-squared test was used. For
comparing the three groups, Bonferonni’s correction
was used and subgroup analysis performed. Analysis of
variance was used to compare the normally distributed
numerical parameters between the three independent
groups when appropriate, and the Kruskal-Wallis test was
used to compare the parameters which were not normally
distributed. The Wilcoxon signed rank test was performed
to compare the paired MNA-SF scores before and during
the pandemic. A value of P < .05 (two-sided) was accept-
ed as statistically significant.

RESULTS

A total of 121 patients diagnosed with dementia were en-
rolled in the study. The mean age of the study population
was 80.12 + 7.12 years, and 60.3% of the patients were
female. Study participants were categorized according to
their stages of dementia, 52.1% (63 patients) had mild de-
mentia, 42.1% (51 patients) were diagnosed with moder-
ate dementia, and 5.8% (7 patients) had severe dementia.
There were no differences in age and sex between the
groups (P > .05). Their demographical features were also
similar (P > .05).

The patients were evaluated in terms of geriatric syn-
dromes. No differences were observed between the
groups regarding depression, falls, osteoporosis, incon-
tinence, polypharmacy, and insomnia (P > .05). However,
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Table 1. Characteristics and Demographic Features of The Study Population According to Stages of Dementia

Mild dementia N:63 | Moderate dementia N:51 | Severe dementia N:7 P
Age, mean * SD 79.57 = 6.75 80.86 + 7.28 79.71 = 9.58 .625
Age groups, n(%) .205
65-74 years 13 (20.6) 11 (21.6) 3(42.9)
75-84 years 36 (57.1) 23 (45.1) 1(14.3)
>85 years 14 (22.2) 17 (33.3) 3(42.9)
Sex, female, n (%) 40 (63.5) 28 (54.9) 5(71.4) .535
Marital status, married, n (%) 30 (65.2) 14 (40.0) 3 (75.0) .056
Education, <8 years, n (%) 25 (58.1) 20 (62.5) 2 (66.7) .905
Geriatric Syndromes, n (%)
Living w/ frailty 52 (82.5) 50 (98.0) 7 (100.0) .015
Depression 20 (32.3) 18 (35.3) 2 (28.6) .908
Incontinence 19 (30.2) 24 (47 .1) 5(71.4) .039
Falls 12 (26.7) 6 (14.3) 3 (60.0) .049
Osteoporosis 26 (54.2) 15 (34.1) 2 (28.6) 151
Polypharmacy 42 (72.4) 38 (82.6) 4 (80.0) 464
Insomnia 11 (23.9) 16 (37.2) 2 (28.6) .284
Chronic Conditions, n (%)
Hypertension 46 (73.0) 34 (66.7) 4 (57.1) .588
Diabetes mellitus 18 (28.6) 18 (35.3) 2 (28.6) 734
Coronary artery disease 16 (25.4) 17 (33.3) 1(14.3) 454
Hyperlipidemia 12 (19.4) 9(17.6) - 442
Atrial fibrillation 8(12.9) 13 (25.5) - .098
Hypothyroidism 7 (11.3) 1(2.0) - .108
COPD 5(8.1) 5(9.8) - .675
Cerebrovascular disease 4 (6.5) 7 (13.7) 1(14.3) 407
Malignancy 8(12.9) 8 (15.7) 1(14.3) 915
Rheumatologic disease 3(4.8) 2(3.9) 1(14.3) 497

COPD: Chronic Obstructive Pulmonary Disease

* After Bonferroni correction, the group from which the difference originated was specified.

the patients became more frail as the stage of dementia
progressed, and the difference was statistically significant
(P < .05). Furthermore, chronic conditions were not sta-
tistically different between groups (P > .05). The detailed
results are shown in Table 1.

Malnutrition prevalence was also higher as the dementia
worsened before and during the pandemic, and the differ-
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ence was statistically significant (P < .05) (Table 2). Howev-
er, the malnutrition ratio was 12.7% before the pandemic
and rose to 23.8% during the pandemic in patients with
mild dementia. In patients with moderate dementia, the
malnutrition rates before and during the pandemic were
detected as 15.7% and 49.0%, respectively. The number
of malnourished patients with severe dementia had not
changed; however, the rate of risk of malnutrition was in-
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Table 2. Malnutrition Prevalence Before and During the Pandemic Course According the Stages of the

Dementia

Mild dementia N:63 | Moderate dementia N:51 | Severe dementia N:7 P
Malnutrition assessment before .003
pandemic
Normal, n (%) 28 (44.4) 11 (21.6) 1(14.3)
Malnutrition risk, n (%) 27 (42.9) 32 (62.7) 2 (28.6)
Malnourished n (%) 8(12.7) 8 (15.7) 4 (57.1)*
MNA-SF scores, median (IQR) 11.0 (2.0) 11.0 (2.0) 7.0 (6.0) .005
Malnutrition assessment during .016
pandemic
Normal, n (%) 13 (20.6) 3(5.9) -
Malnutrition risk, n (%) 35 (55.6) 23 (45.1) 3(42.9)
Malnourished n (%) 15 (23.8) 25 (49.0)* 4 (57.1)*
MNA decline, n (%) 41 (65.1) 39 (76.5) 4 (57.1) .325
MNA-SF scores, median (IQR) 11.0 (3.0) 8.0 (5.0) 4.0 (7.0) .003
*After Bonferroni correction, the group from which the difference originated was specified.
MNA-SF: mini-nutritional assessment short form; IQR: interquartile range

Table 3. Wilcoxon Signed-Rank Test Results of MNA-SF Scores of the Participants Before and During the

Pandemic

Median (25*-75" percentile) P
MNA-SF, before pandemic 11.0 9.0-12.0
< .001
MNA-SF, during pandemic 9.0 7.0-9.0
MNA-SF: mini-nutritional assessment short

Table 4. Malnutrition Assessments According to MNA-SF Before and During the Covid-19 Pandemic Course.

Before COVID-19 During COVID-19 P
Malnourishment 20 (16.5) 44 (36.4)
Malnutrition risk 40 (33.1) 61 (50.4) < .001
Normal 61 (50.4) 16 (13.2)
Total 121 (100.0) 121 (100.0)
MNA-SF: mini-nutritional assessment short form; COVID-19: coronavirus disease 2019

creased to 42.9% during the pandemic from 28.6% before  tion assessment according to MNA-SF scores before and
the pandemic. More than half of the patients in all groups  during the COVID-19 pandemic is summarized in Table 4.
had a decline in their MNA-SF scores. The results can be

seen in Table 2. The median MNA-SF score before the DISCUSSION

pandemic was 11.0 (9.0-12.0) decreased to 9.0 (7.0-9.0)

during the pandemic, with the difference being signifi-  Patients with dementia are highly vulnerable to rigorous
cant (P < .001). The results are shown in Table 3. Malnutri-  social isolation policies. The most important outcome of
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our study was the observation of increased malnutrition
risk rates and malnourishment during the pandemic peri-
od in all the three stages of dementia.

Patients with dementia are more vulnerable, neglected,
and negatively discriminated and are not capable of car-
ing for themselves. Multiple studies have shown that in-
dividuals with dementia are negatively affected by health
decisions made in relation to COVID-19, and the long-
term effects include neurological damage. It is known that
the clinical condition of patients with dementia worsen
owing to the enhancing effect of the pandemic, indirect-
ly diminishing social support and decreasing interaction
with the healthcare system.™

Malnutrition and dementia are two closely related geri-
atric syndromes, resulting in undesirable outcomes.
Many different mechanisms may lead to malnutrition in
patients with dementia. Changes in dietary habits and
deficient nutrients and diet cause malnutrition in early
stages of dementia. Dependency in preparing meals or
shopping is another reason for malnutrition. In the later
stages of dementia, patients may forget whether they
have already eaten or may no longer know what they
are supposed to do with the food. Furthermore, med-
ications used for the treatment of dementia affect the
appetite.” Malnutrition is strongly associated with cog-
nitive decline, disease progression, institutionalization,
mortality and decreased functional status, increased
caregiver burden, and poor quality of life in patients with
dementia.'?

Astudy from Greece investigating the impact of COVID-19
on older individuals with mild cognitive impairment (MCI)/
dementia has revealed an overall decline in mental and
physical health in terms of communication, movement,
and compliance with the new measures and also in-
creased caregiver burden.” In that study, 46% of patients
with MCl/dementia had “some” or “a lot” of changes
in appetite. According to the authors, as the COVID-19
pandemic disrupted basic routines that support the men-
tal and physical health of both older people with MCI/
dementia and their caregivers, this disruption may have
resulted in both physical and mental decline.” The reason
for the increase in the rate of malnutrition in our study
may be disruption of basic routines, decreased appetite,
and increased caregiver burden.

In a study assessing the impact of the lockdown on nu-
tritional status in older people living at home in France,
a significant decrease in MNA scores, BMI, and weight
was observed after the lockdown period.™ Psycho-so-
cio-environmental factors, psychiatric problems, mo-
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bility dependence, and acute infections had a major
impact on malnutrition after confinement.' All these
aforementioned factors were frequent in patients with
dementia, though it may have led to increased malnu-
trition rates in our study population during pandemic
course.

Our study has some limitations. First, as this was a retro-
spective study with a small number of participants, weight,
BMI, anthropometric measurements, the amount and du-
ration of weight loss, and also the reasons of malnutrition
were undetermined. In the literature, studies and reviews
have mostly focused on the direct relationship between
malnutrition and COVID-19 infection; however, the indi-
rect effect of this pandemic on the nutritional status in pa-
tients with dementia is pending. The impact of COVID-19
on patients with dementia has been mostly investigated
from a psychosocial perspective. Considering all these
findings, our study is important in terms of adding value
to the literature.

CONCLUSION

For the patients living with dementia, the COVID-19 re-
strictions, particularly those related to social isolation like
social distancing and lockdowns, might not only have
mental and cognitive implications but also disturb their
already vulnerable nutritional status.
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ABSTRACT

Objective: Enhanced Recovery After Surgery (ERAS®) protocols established for colorectal surgery and continuing to develop
are multidisciplinary approaches combining several evidence-based interventions to reduce the patient’s surgical stress re-
sponse, to accelerate surgical recovery and to improve the outcome in all perioperative steps. However, it is not yet known how
ERAS® protocols affect the cognitive functions in the early and late periods of patients.

Methods: Prospective observational study was performed with 51 cases. Mini Mental Test (MMT) was administered in the pa-
tients in the preoperative, postoperative early period (3 hr,1%* day) and postoperative late period (7t day, 30" day).

Results: Changes observed in MMT measurements during the period from the preoperative period to postoperative 30* day
were determined to be statistically significant (P < .01). Decrease in postoperative 3 hr and 24" hr measurements (P < .01), in-
crease in the postoperative 24" hr, 7" day and 30* day measurements (P < .01), compared to the postoperative 3 hr measure-
ment; increase in the postoperative 7% day and 30" day measurements (P < .01), are statistically significant compared to the post-
operative 24" hr measurement. When the differences between the preoperative and postoperative 30" day MMT measurements
were considered; an improvement was observed with a rate of 76% (n=38). In the group observed improvement (Group I), ASA
scores were lower (P < .01), and mobilization (P < .01), were earlier; lengths of in the intensive care unit stay (P < .01), were shorter.

Conclusion: Cognitive functions improve in the early period with ERAS® protocol and complication rate regresses significantly

and it becomes cost efficient due to early discharge.

Keywords: cognitive dysfunction, Colorectal surgery, Enhanced Recovery after Surgery, ERAS protocol, POCD

INTRODUCTION

Enhanced recovery after surgery (ERAS) is an evidence-based
perioperative protocol that was implemented for the first
time in patients who had undergone colorectal surgery. Dif-
ferent surgical disciplines subsequently improved it, and spe-
cific guidelines were established for each surgical branch.'?
ERAS protocol provides various regulations for procedures,
from the preoperative to the post-recovery period.! The data
till date have revealed that ERAS protocol increases patients’
comfort by providing adequate postoperative pain control,
shortens the length of hospital stay, and reduces postopera-
tive morbidity and healthcare costs.?

Postoperative cognitive dysfunction (POCD) is a complica-
tion that is diagnosed using neuropsychological tests. The In-
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ternational Postoperative Cognitive Dysfunction 1 (ISPOCD
1) study stated that the incidence of POCD was 25.8% one
week after surgery and 9.9% three months after surgery.* The
rate of POCD on the first seven days after general anesthesia
in major non-cardiac surgery is 21.2%, especially in elderly
patients but reduces to 14.3% three months after surgery.®
Surgical methods targeting minimally invasive surgery such
as ERAS protocol may reduce the likelihood of POCD thanks
to minor tissue injury and less postoperative inflammatory
response.® However, a possible reduction in the incidence
and severity of the disease owing to ERAS protocol remains
unclear. To our knowledge, there is not enough research
to define the relation between ERAS protocol and POCD.
Therefore, in this study, we aimed to determine the risk fac-
tors related to POCD in patients who underwent colorectal
surgery managed by ERAS protocol.
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METHODS

Fifty-one patients who would undergo colorectal surgery
and were scheduled for perioperative care and treatment
within the frame of ERAS protocol with ethics committee
approval (Date: January 17, 2017, Decision no: 2017/587)
and written informed consent were included in this pro-
spective observational study.

Study design

The cognitive functions of the patients who decided on an
operation were evaluated using MMT (Mini-Mental Test, Ap-
pendix 1) during preoperative information and counseling.
The same procedure was repeated during the early (post-
operative 3 hour, 1% day) and late (postoperative 7 day
and 1 month) postoperative periods. Procedures performed
were recorded according to the ERAS guidelines (1).

All the patients who underwent general anesthesia had
an endotracheal intubation procedure, and preoperative
medication was avoided. Vital signs such as heart rate
(HR), electrocardiogram (ECG), non-invasive blood pres-
sure (NIBP), pulse oxygen saturation (SpQO,), and end-tidal
carbon dioxide (PetCO,) were monitored during the sur-
gery. Anesthesia was provided using intravenous injection
of remifentanil (0.05-0.3 pg'kg'min), propofol 2% (2 mg-
kg™, and rocuronium bromide (0.6-1 mg'kg™"). Remifent-
anil (0.04-0.4 pg'kg'min) and propofol (1.5-2.5 pg'kg'h)
were continuously infused for maintenance of anesthesia.
In addition, intravenous injections of rocuronium bromide
were provided intermittently. The effectiveness of anesthe-
sia was adjusted during the procedure, and bispectral index
(Aspect-100, BIS) was maintained between 40 and 50. The
breathing parameters were adjusted, and the etCO, was
maintained at 35-45 mmHg. Lung protective ventilation
strategy was administered as PEEP at 4-6 cmH,0 and tidal
volume at 5-7 mL kg™ (low tidal volume) to reduce postop-
erative pulmonary complications. The nasogastric tube was
removed before the anesthesia was completed. Intraoper-
ative hypothermia was prevented, and normothermia was
maintained with routinely used actively working suitable
warming devices (Mistral-Air Warming, The 37 Company,
The Netherlands). Euvolemia was attempted to be main-
tained with perioperative fluid management. In patients at
risk with an excessive amount of blood loss (>7 mL kg™") and
major open surgeries, advanced hemodynamic monitoriza-
tion was ensured for easy follow-up of individual-specific
fluid treatment and provision of optimal oxygen transport
during the perioperative period.

MMT was performed at the preoperative informing and
counseling and at 3 postoperative hour and 1t and 7*
postoperative days. MMT was repeated by inviting the

patients one month after surgery. The groups were divid-
ed into two according to the preoperative and postoper-
ative 30" day MMT measurements.

Group |: Cognitive Recovery + (n=38)
Group ll: Cognitive Recovery — (n=12)

One patient who died had no MMT measurement, group-
ing was performed with 50 cases.

In addition, fluids administered in this period, first oral
feeding time, glucose monitorization data, whether the
patient needed analgesia or not, analgesic administered,
time of first mobilization, length of stay in the hospital,
length of stay in intensive care, possible postoperative
complications, hyperglycemia/hypoglycemia, cardiac/re-
spiratory complications, nausea and vomiting, and mor-
tality were recorded.

Assessment of cognitive function

MMT is the most commonly used cognitive screening in-
strument. MMT was developed initially to differentiate de-
pression from dementia, and it was suggested that it could
be used as a quantitative criterion of the severity of cog-
nitive impairment and change in due course.” MMT s a
30-point questionnaire comprising items with a total of 30
points (30 is the best) measuring the following; 10 points of
time and space orientation, 6 points of memory including
3 points of record and 3 points of recall, 5 points of at-
tention, 8 points of language, and 1 point of visual-spatial
functions. MMT scores between 30 and 24, 23 and 18, and
17 and 0 are considered normal, mild, and severe cognitive
impairment, respectively. If the MMT score is less than 23, it
indicates cognitive impairment. A decrease of 2 or more in
the total MMT score indicates cognitive disorder.®

Neuropsychological assessment was performed in a quiet
room, where only the patient and the evaluator were pres-
ent. Delirium was ruled out postoperatively. All the tests
were conducted and scored in a standardized manner to
minimize possible bias introduced by different evaluators.
Project investigators trained in neuropsychological as-
sessment completed all data scoring and interpretations.

Exclusion criteria

e Children under 18 years of age.

e Patients undergoing emergency surgery.

® Patients undergoing procedures related to other or-
gans in addition to elective colorectal surgeries.

e Patients who cannot give informed consent because
of mental disorders and other pathologies (Alzhei-
mer's, Parkinson’s disease, etc.).
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Statistics

The primary outcome of the study was to evaluate the
cognitive function data and possible risk factors of pa-
tients who underwent colorectal surgery managed with
ERAS protocol.-

Statistical analysis

The Number Cruncher Statistical System (NCSS) 2007
(Kaysville, Utah, USA) program was used for statistical
analysis. During the evaluation of the study data, descrip-
tive statistical methods (mean, standard deviation, me-
dian, frequency, percentage, minimum, and maximum)
were used. The conformity of the quantitative data to a
normal distribution was tested by using the Shapiro-Wilk
test and graphical assessments. Friedman test was used
for dependent variables without normal distribution, and
Bonferroni-Dunn test was used to evaluate dual compari-
son of these variables. The Mann-Whitney U test was used
for the comparisons of quantitative variables without nor-
mal distribution between two groups. The Pearson’s chi-
squared and Fisher-Freeman-Halton tests were used for
comparisons of qualitative data. A P < .05 was considered
statistically significant.

RESULTS

The study was performed with 51 patients who underwent
colorectal surgery and implemented ERAS protocol at the
University of Health Sciences, Okmeydani Training and
Research Hospital, Department of Anesthesiology and
Reanimation. Of the patients, 30 (58.8%) were male (Table
1). The patients were divided into three age groups, and
66.7% of them (n=34) were between 18 and 65 years old.
Most of the patients (n=30, 58.8%) had a normal body
mass index (BMI). The number of overweight and obese
patients was 15 (29.4%) and six (11.8%), respectively.

Table 1. Preoperative characteristics of patients.

n (%)
Age (mean = SD, years) 18-65 34 (66.7)
66-75 12 (23.5)
76-85 5(9.8)
Gender Male 30 (58.8)
Female 21 (41.2)
BMI (mean = SD) (kg/m?) Normal (18.5-24.9) 30 (58.8)
Overweight (25-29.9) | 15 (29.4)
Obese (30-34.9) 6(11.8)
BMI: Body Mass Index

The median American Society of Anesthesiologists (ASA)
score was 2 (1-3) (Table 2). Most of them had an ASA score
of 1 or 2. Only seven (13.7%) patients had an ASA score

Table 2. Distribution of clinical features.

n (%)
ASA Classification Min-Max (Median) 1-3(2)
Mean=SD 2+1
I 23 (45.1)
Il 21 (41.2)
Il 7 (13.7)
Hematocrit (%) Min-Max (Median) 29-43 (35)
Mean+SD 35.33+3.47
Liver function tests Normal 44 (86.3)
Abnormal 7 (13.7)
Antiemetic use Single 26 (51.0)
Dual 21 (41.2)
Three or more 4 (7.8)
Perioperative analgesia | IV infusion / PCA 39 (76.5)
Intermittent epidural 5(9.8)
injection
Regional block - TAP 7 (13.7)
First oral feeding time | Min-Max (Median) 4-24 (10)
ety Mean+SD 11.00+5.84
First mobilization time | Min-Max (Median) 6-48 (12)
e Mean+SD 16.12+10.57
Hospital stay (day, Min-Max (Median) 4-17 (8)
IEE SR Mean+SD 9.14+3.13
ICU stay (day, mean = | Min-Max (Median) 0-10 (0)
SD) Mean+SD 0.78+1.64
Postoperative No complication 27 (52.9)
complication Cardiac 10 (19.6)
Nausea 6(11.8)
Hyperglycemia 4 (7.8)
Respiratory 3(5.9)
Exitus 1(2.0)
ASA: American Society of Anesthesiologists, ICU: Intensive Care
Unit, TAP: Transversus Abdominis Plane, PCA: Patient Controlled
Analgesia, IV: Intravenous.
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of 3. The median hematocrit (Htc) was 35 (29-43). Seven
(13.7%) patients had impairment of liver function tests.
Most of the patients used a single antiemetic therapy; how-
ever, 21 (41.2%) and four (7.8%) patients had dual and three

30
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Figure 1. Distribution of MMT scores
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Figure 2. Distribution of cognitive recovery according

to BMI rates

or more antiemetic therapies, respectively. Perioperative
analgesia was provided with patient-controlled intravenous
infusion (IV) in 39 (76.5) patients, intermittent epidural in-
jection in five (9.8%), and regional anesthetic techniques
including transversus abdominis plane (TAP) block in seven
(13.7%). The median first oral feeding time after surgery
was 12 (4-24) hours. The first postoperative mobilization
time ranged from six to 48 hours (median, 12 hours). The
median hospital and intensive care unit (ICU) stay of the
patients was eight (4-17) and zero (0-10) days, respectively.
Most of the patients had no perioperative complications
(n=27, 52.9%) (Table 2). Cardiac complications occurred in
10 (19.6%) patients, nausea in six (11.8%), hyperglycemia
in four (7.8%), and respiratory complications in three (5.9%)
patients. One (2.0%) patient died postoperatively.

Fifty patients were assessed using MMT after the death of
one patient (Figure 1). The MMT scores measured at dif-
ferent time periods from preoperative to 30" postopera-
tive day revealed multiple kinds of statistical significance.
According to differences in cognitive functions between
the preoperative period and the 30" postoperative day,
cognitive functions of 38 (76%) patients improved. Com-
pared with those in the preoperative period, cognitive
functions decreased in the 3@ and 24" postoperative
hours (P = .001 and P = .001, respectively). However,
compared with those in the 3" preoperative hour, cogni-
tive functions increased in the 24™ postoperative hour and
7" and 30" postoperative days (P = .001, P = .001, and P
= .001, respectively). Cognitive functions recovered sig-
nificantly in the 7" and 30" postoperative days compared
with those in the 24" postoperative hour (P = .004 and P
=.001, respectively).

Although age and sex did not indicate any differences for
the recovery of cognitive functions, patients with a nor-

Table 3. Evaluation of MMT scores.

Postop. 3@ | Postop. 24t | Postop. 7t | Postop. 30t
Preop. hour hour day day P
Mean=SD 26.37+3.12 23.48+3.91 24.74+3.85 25.88+3.76 26.20+3.64 .001*
.666 T
1.000 *
.004 ¢
Min-Max (Median) 15-30 (27) 12-29 (24) 12-30 (26) 13-30 (27) 14-30 (27) .001 1

MMT: Mini Mental Test; Preop.: preoperative; postop.: postoperative

postoperative 30* day, by using Bonferroni-Dunn Test.

T Comparison of median MMT test results by using Friedman Test.

* Comparison of preoperative and postoperative 3" hour; preoperative and postoperative 24* hour; postoperative 3 hour and postoperative
24" hour; postoperative 3 hour and postoperative 7" day; postoperative 3 hour and postoperative 30™" day, postoperative 24" hour and

T Comparison of preoperative and postoperative 7% day by using Bonferroni-Dunn Test.
* Comparison of preoperative and postoperative 30 day; postoperative 7" day and postoperative 30" day by using Bonferroni-Dunn Test.
$ Comparsion of postoperative 24™ hour and postoperative 7% day by using Bonferroni-Dunn Test.
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mal BMI had significantly higher rates of cognitive recov-
ery than those who were overweight (26 [86.7%] vs. 10
[71.4%)], P=.021) (Table 4). The rate of cognitive recovery
in patients with normal weight was found to be higher

than in those who were obese. Moreover, ASA scores re-
vealed statistical significance between patients with and
without cognitive recovery (Table 5). Patients with an ASA
score | were significantly high in Group | (P = .043). The

Table 4. Evaluation of cognitive recovery according to patient characteristics.

Group | (Recovery +) | Group Il (Recovery -)
(n=38) (n=12) P
Age (years) 18-65 27 (81.8) 6(18.2) =3
66-75 8 (66.7) 4 (33.3)
76-85 3 (60.0) 2 (40.0)
Gender Male 23 (79.3) 6(20.7) 4.520
Female 15 (71.4) 6 (28.6)
BMI (kg/m?) Normal (18.5-24.9) 26 (86.7) 4(13.3) c.021*
Overweight ( 25-29.9) 10 (71.4) 4 (28.6)
Obese (30 or 34.9) 2(33.3) 4 (66.7)
FisherFreemanHalton Test
dPearsonChi-Square Test
*P < .05
BMI: Body Mass Index

Table 5. Evaluation of cognitive recovery according to clinical features.

Group | (Recovery +) | Group Il (Recovery -)
(n=38) (n=12) P
ASA score Min-Max (Median) 1-3 (1.5) 1-3(2) .043*
Mean+SD 1.58+0.64 2.08+0.79
I 19 (86.4) 3(13.6)
Il 16 (76.2) 5(23.8)
11 3(42.9) 4 (57.1)
First oral feeding time Min-Max (Median) 4-24 (8) 10-24 (18) .001**
(hour)
Mean+SD 8.89+3.62 17.67+6.65
First mobilization time Min-Max (Median) 6-48 (12) 8-48 (24) .009**
(hour)
Mean+SD 13.79+8.56 23.50+13.16
Hospital stay (day) Min-Max (Median) 4-17 (8) 6-14 (9.5) 498
Mean+SD 8.97+3.29 9.58+2.78
ICU stay (day) Min-Max (Median) 0-3 (0) 0-2 (2) .002**
Mean+SD 0.37+0.88 1.33+0.98
cMannWhitney U Test
*P < .05*
*P < .01
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first oral feeding was significantly earlier in the Group 1
than in Group 2 (median 8 [4-24] vs. 18 [10-24] hours, P
= .001) (Figure 3). Patients in Group 1 had significantly
earlier postoperative mobilization time (median 12, [6-48]
vs. median 24 [8-48] hours, P = .001) (Figure 4). Hospi-
tal stays of the patients did not indicate any differences
between the groups, but the length of ICU stay was sig-
nificantly low in patients with cognitive recovery than the
others (median, 0 [0-3] vs. median 2 [0-2] days, P = .002)
(Table 5).

DISCUSSION

In this prospective observational study, we determined
that preservation of cognitive function and minimization
of complication development have occurred in parallel
in patients who underwent colorectal surgery under the
management of ERAS protocol.

In the study performed to detect the change in cognitive
functions during early postoperative period of patients
undergoing colorectal surgery and managed with ERAS

protocol, it was determined that cognitive functions were
preserved together with minimization of development
of complications. Although neuropsychological tests are
used for evaluation of cognitive functions, it is debatable
whether there is a gold standard for this. In this study, we
used MMT, the most commonly used test in international
literature and in our country, to evaluate cognitive func-
tions.

Colorectal surgery is the basis for the development of
ERAS protocol. In this protocol, new evidence-based
approaches are recommended instead of traditional ap-
proaches used in surgery and anesthesia. The primary
purpose is to support organ functions to return to normal
as soon as possible and enable patients to return to their
daily routine quickly by minimizing the metabolic stress
response to surgical trauma." A multidisciplinary team
consisting of a surgeon, an anesthesiologist, a nurse, a di-
etician, and a physiotherapist takes part in implementing
the ERAS protocol beginning from patient optimization
for surgical procedures to recovering at home. It has been
shown that the ERAS protocol shortened the length of
hospital stay by nearly 2-3 days, decreased complications
by almost 50%, and provided cost saving of around USD
2,800 to 5,900 per patient.”'

The diagnostic criteria of the cognitive dysfunction in the
postoperative period have not been defined yet with a
consensus as in other neurological complications such as
delirium. POCD is a multifactorial condition that may af-
fect patients in all age groups.™ It has been reported that
POCD was associated with the degeneration of the cen-
tral nervous system, oxidative stress, inflammation, endo-
crinopathies, and immune dysfunction. There are some
risk factors for developing POCD, including advanced
age, coexisting comorbidity, prolonged surgery proce-
dure, and lengthy intensive care unit stay.’? The rate of
POCD is 56% in patients discharged after coronary artery
surgery and 23% three months after discharge. In addi-
tion, cognitive dysfunction is diagnosed preoperatively
in patients with colorectal cancer 15% more frequently
than healthy volunteers in the same age range. lIts fre-
quency was higher in women than men (52% vs. 40%).
Processing speed, attention/working memory, and verbal
learning were the most affected functions. These condi-
tions indicate a dysfunction primarily in fronto-subcortical
brain systems rather than being associated with inflam-
matory cytokines.”® Age is the single risk factor generally
accepted for prolonged or irreversible POCD. The high
incidence of POCD in elderly individuals is not unusual
and could be owing to possible interactions between an-
esthetic agents and amyloid beta-peptide, which is also
associated with Alzheimer’s disease.” The impairment of
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cognitive functions occurs also in the postoperative peri-
od, especially in elderly patients. Plas et al.™ in their study
demonstrated that the rate of cognitive dysfunction in
elderly patients undergoing colorectal surgery was 12%
in the third postoperative month, and cognitive recovery
was observed in only 53% of the patients. The incidence
of cognitive impairment was 37% preoperatively in pa-
tients with a Mini-Mental State Examination (MMSE) score
<26 and 18% in patients undergoing major surgery. In this
study, the improvement of cognitive functions began at
24™ postoperative hour compared to that in our study in
the third postoperative hour owing to the implementation
of ERAS protocol and reached the preoperative level on
the 30™ postoperative day in 76% of the patients. Tuman
et al.’ reported that there was a positive correlation be-
tween POCD and increased age in patients undergoing
coronary artery bypass graft surgery. The researchers also
showed POCD incidence with the rates of 0.9%, 3.6%,
and 8.9% in patients aged <65, 65 to 74, and >75 years,
respectively.

On the 7" postoperative day, POCD was detected in 26%
of patients who underwent colorectal surgery. Zhang et al."”
observed that age, ASA score, and diabetes mellitus were
the risk factors for POCD. Radtke et al.’® revealed that cog-
nitive impairment occurred in patients with severe systemic
diseases at a rate of 37.4% seven days after surgery, and
the authors verified that increased morbidity was a risk fac-
tor related to the POCD. In our study, patients with lower
ASA scores had better preserved cognitive functions than
the patients with a higher ASA score, and age was not a
risk factor for the POCD contrary to expected. In addition,
advanced age, lower preoperative MMSE score, and major
surgery were the risk factors for the POCD in the third post-
operative month after surgery. Therefore, the risk factors
defined above should be considered in the clinical deci-
sion-making progress, and patients with these risk factors
should be closely followed up.

Studies targeting development of interventions for im-
proving the quality of life should focus on the subpopu-
lations at high risk.” In a previous study, including POCD
patients (24.7% of 80 patients) who underwent colorec-
tal surgery under general anesthesia, researchers deter-
mined that diabetes mellitus, length of the postoperative
fasting time greater than three days, and a systemic in-
flammatory response syndrome score > 3 two days after
surgery were independent risk factors for early POCD."?
According to ERAS protocol, oral feeding was started as
soon as possible. The first oral feeding time ranged from
four to 24 hours, and only 7.8% (n=4) of the patients had
a complication of hyperglycemia. There was a high rate of
POCD in the early postoperative period; however, cogni-

26

tive functions improved over time in the late period. The
main reason for the high rate of POCD in the early period
might be the timing of the MMT. Similarly, in a previous
study on weight loss and changes in cognitive functions
in patients who underwent bariatric surgery, Spitznagel et
al." determined that cognitive impairment in the early pe-
riod improved within 12 weeks after surgery. Furthermore,
researchers revealed that cognitive functions were better
preserved in patients with a lower BMI.

Early mobilization, one of the targets of the ERAS pro-
tocol, is also related to reduced rates of postoperative
delirium in elderly patients.®® In our study, mobilization
time ranged between six and 48 hours, and it contribut-
ed positively to the improvement of cognitive functions.
In our study, there was a correlation between early oral
feeding and cognitive recovery. Although coexisting co-
morbidities can be optimized, prolonging hospital and
ICU stay because of various postoperative complications
may cause delirium-like cognitive impairment. Regional
anesthesia or analgesia may reduce mortality in the early
postoperative period, and the POCD rate may reduce in
80% of patients.>?'? There was no correlation between
the hospital stay and POCD, but cognitive functions were
better preserved in patients with a short ICU stay. These
consequences might be an argument for the efficiency of
the ERAS protocol.

This study has some limitations, including the fact that it
was performed in a single center with a limited number of
patients. A large number of patients are necessary for a
more accurate analysis; however, this is the first study on
this topic. Therefore, the results should be reconfirmed
with new randomized controlled studies.

CONCLUSION

We determined that cognitive functions were preserved
within parallel of minimization of complication develop-
ment in patients who had the ERAS protocol implement-
ed. In addition, cognitive impairment was related to ASA
score, BMI, and length of ICU stay. The complication rate
regressed significantly in patients with the implementa-
tion of the ERAS protocol. POCD can be significantly re-
duced with persistent multidisciplinary implementation of
the ERAS protocol.
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b) Now please listen to the sentence | will say carefully

Assessed eligibility pmf’p"ra’ir‘f and and repeat it after me. “No ifs, ands or buts”................ ()
postoperative early period ( 3" hour,
lstday)
n=51 c) Now I'm going to ask you to perform a task, please
v listen to me carefully and do what | say. “Please take the
Analyzed paper on the ’Fable with your right/left han.d, then fold it
@=51) in half once with both your hand, and put it on the floor”
v (Total 3 points, time 30 seconds). Score 1 point for each
| paticnt exoluded:Exifus Assesscd dligibilty postoperafive Ink COIMECt ACHION . ..uuiiieii it ()
from myocardial _,  period (7™ day and after 1 month).
infarction postop 20 day =50 d) Now | will give you a sentence. Please read it and
v do what is written in the paper. (1 point)”CLOSE YOUR
Analyzed EY S e ()
(0=50)
S\ e) Now write the first sentence that comes to your mind
on the piece of paper that | will give (1 point) ............. ()
Group I (Recovery +) Group II ( Recovery -)
n=38 n=12

f) Please copy the design that | will show you (1 point)..()

APPENDIX 1. STANDARDIZED MINI MENTAL TEST
ORIENTATION (Total 10 points)

What is the Year.......coiiiiiiiiiici e ()
What SeasON IS It? . .eiviiiieiiiceeeeeee e ()
What is the month? ..., ()
What is today’s date? .......cccoeviiiiiiieiieeeieeeee e ()
What is the day of the week today? .........ccccveviiiininnnns ()
What country we are in?........cooceevieiiieniiiieee e ()
What City We are in? .....oooieiiiiiiie e ()
What locality we are in?.......ccooiiiiiiiiiiece ()
What building we are in?.......cccooiiiiiiiiiiece ()
What floor of the building are we in? ... ()
RECALL MEMORY (Total 3 points)

Now please listen carefully. | will say three words and
you will repeat them after | have said them (Table, Flag,
Cloth)(Allow time for a response, at least 20 seconds)
Score 1 point for each correct reply ......ccccoeveeinininnnn ()

ATTENTION and CALCULATE (Total 5 points)

| would like you to substract backward from 100 by 7.
Continue until when | say you to stop. Score 1 point for
each correct transaction on the account. (100, 93, 86, 79,

VERBAL RECALL (Total 3 points)

Do you remember the words we repeated above? Say
what you remember

Table, flag, cloth ...c..cooiiiiii ()

LANGUAGE (Total 9 points)

a) What are the names of these objects you see? (watch,
pencil) (2 points) (Allow time for a response, at least 20
SECONAS) e 0
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ABSTRACT

Malnutrition causes serious morbidities and mortalities for both individuals and communities burdens healthcare systems. Its prevalence
has become higher during the coronavirus disease 2019 (COVID-19) pandemic. COVID-19 may lead to weight loss, loss of muscle mass,
malnutrition, sarcopenia, frailty, and obesity not only at the time of disease but also after disease. Nutrition risk should be assessed for all
patients, and individualized nutritional care plan including one during post discharge should be generated. The fact that the risk of mal-
nutrition and loss of muscle mass continue even several months after disease should be considered. Being aware of the increased risk
of malnutrition and loss of muscle mass and their consequences during COVID-19 and in the following months would be appropriate.

Keywords: Covid-19, Diet and Foods, inflammation, malnutrition

INTRODUCTION

Coronavirus disease 2019 (COVID-19), a primarily re-
spiratory disease caused by a severe acute respirato-
ry syndrome coronavirus 2 (SARS-CoV-2) infection, was
declared a pandemic by the World Health Organization
(WHO) on March 11, 2020. It has brought unprecedent-
ed difficulties for healthcare systems globally thus far with
inflammation, hypercatabolism, and increased energy ex-
penditure observed during COVID-19 and predisposal to
malnutrition and sarcopenia. Preexisting malnutrition and
sarcopenia also worsen disease progression and related
complications. Moreover, quarantine and social isolation
measures may result in lack of physical activity, difficulties
in accessing food, worsening in socioeconomic status,
change in dietary habits, depression, anxiety, loneliness,
sleep problems, deterioration in cognitive functions, and
worsening of chronic diseases. All of these contribute to
the development of malnutrition. Malnutrition is known to
be associated with higher morbidity and mortality rates,
longer length of stay in hospitals, infections, sarcopenia,
frailty, delay in wound healing, and decreased life quality.
Screening, diagnosing, assessing, treating, and monitor-
ing malnutrition play a crucial role now more than ever. As
the risk of malnutrition continues after the disease, follow-
ing up nutritional status after COVID-19 is vital.

Clinical nutrition concepts and COVID-19
The definitions and terminology of clinical nutrition was

defined by the European Society of Clinical Nutrition and
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Metabolism (ESPEN) guidelines in 2017." According to
these guidelines, clinical nutrition was classified as:

a) Malnutrition (undernutrition)

e Disease-related malnutrition (DRM) with inflamma-
tion
» Chronic DRM with inflammation (cachexia)

P Acute disease or injury related malnutrition

e  DRM without inflammation (non-cachectic DRM)

e Malnutrition/undernutrition without disease (nhon-
DRM): Hunger-related malnutrition and socioeco-
nomic or psychologic related malnutrition

b) Sarcopenia

c) Frailty

d) Over-nutrition: Overweight, obesity, sarcopenic obesi-
ty, and central obesity

e) Micronutrient abnormalities: Deficiency, excess

f) Refeeding syndrome

Nutrition impact syndromes like nausea, vomiting, an-
orexia, diarrhea, loss of taste and smell, malnutrition, mi-
cronutrient deficiencies, sarcopenia, and obesity are com-
mon in COVID-19.2

Patients with COVID-19 are at high risk for malnutrition
owing to heavy inflammation, hypercatabolism, and in-
creased energy expenditure. Furthermore, advanced age,
polymorbidities, and obesity increase the risk of malnutri-
tion. Protracted hospitalization, immobility, and prolonged
ventilation can cause malnutrition and sarcopenia or vice
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versa. Anorexia, dyspnea, dysosmia, dysgeusia, and di-
gestive symptoms (diarrhea, vomiting, or abdominal pain)
observed during the disease may block adequate food
intake. Acute malnutrition induced by COVID-19 infection
may reduce muscle mass and weaken the immune system
that could contribute to the severity of COVID-19.

Malnutrition prevalence is estimated to be higher in pa-
tients with COVID-19. Most of the patients hospitalized
with COVID-19 have reduced food intake, weight loss,
and heavy inflammation. Risk of malnutrition and malnu-
trition were found to be 77% in hospitalized patients in a
recent study.? Flippo et al.* revealed COVID-19 as being
associated with significantly weight loss and risk of malnu-
trition independently of hospitalization in their prospec-
tive cohort study. Weight loss was related with systemic
inflammation, impaired renal function and longer dis-
ease duration. The prevalence of the risk of malnutrition
in patients with COVID-19 is reported as 37% in general
medical inpatients, 53% in older inpatients, and 67% in
those in the intensive care unit (ICU).> Malnourished pa-
tients were also 30% less likely to be discharged. High
nutritional risk was significantly associated with the length
of hospital stay.® In a systematic review of 14 articles with
4,187 participants, the pooled prevalence of malnutrition
among hospitalized patients with COVID-19 was 49.11%.
Patients with COVID-19 and malnutrition had a 10-fold
higher mortality rate than patients with COVID-19 who
were well-nourished.’

Currently, there are emerging studies about the impor-
tance of malnutrition and persistence of the loss of mus-
cle mass after COVID-19 as a part of long COVID or post
COVID-19 syndrome.®" NutriCoviD30, a multicenter and
longitudinal study, assessed hospitalized patients with
COVID-19 and followed them for 30 days after hospital
discharge. There was substantial weight loss, and only half
of the patients regained their weight within one month
of hospital discharge. Malnutrition affected 67% of hos-
pitalized patients, and 41% of them had persistent mal-
nutrition after one month from discharge.’? Ramos et al.
conducted an observational and prospective study as-

Main Points

e Malnutrition and other nutrition-related conditions are
common with COVID-19.

e Early screening and assessment of malnutrition, sarco-
penia, frailty, obesity, and micronutrient abnormalities
are the vital issues for patients with COVID-19

e Patients with COVID-19 should be monitored for malnu-
trition and other nutrition-related concepts for at least
3-6 months after COVID-19 disease.

sessing 936 inpatients with a mean age of 63.7 = 15.3
years. All the patients admitted with COVID-19 for whom
enteral or parenteral nutrition was indicated following an
institutional protocol still presented with malnutrition at
hospital discharge. The risk of malnutrition was present
in only 1.7% of the patients, although the risk of sarcope-
nia persisted in 49.2% patients six months post discharge,
highlighting the need for prolonged nutritional support
and monitoring.™

Sarcopenia is defined as a progressive and generalized
skeletal muscle disorder resulting in adverse outcomes,
including falls, fractures, physical disability, and mortal-
ity. Sarcopenia is called primary sarcopenia when it is
age-related. However, sarcopenia can emerge secondary
to systemic diseases (especially inflammatory processes),
physical inactivity, and malnutrition and is called second-
ary sarcopenia. Acute sarcopenia, associated with acute
illness or injury, lasts less than six months, whereas chronic
sarcopenia lasts more than six months. Sarcopenia prev-
alence in patients with COVID-19 is higher than ever and
also persists longer. In a prospective study, in patients
with serious COVID-19 infection, sarcopenia can persist in
about one-third of cases six months post discharge, when
present at three months."'>

Nutritional management of patients with COVID-19
ESPEN expert statements and practical guidance about
nutritional management of individuals with SARS-CoV-2
infection was published recently." This guideline mostly
refers to previous guidelines about patients with poly-
morbidities in internal medicine, geriatrics, and ICUs.""
'? Later, ESPEN reported the guideline about nutritional
management of individuals with obesity and COVID-19.2
The American Society for Parenteral and Enteral Nutrition
(ASPEN) reported on “Nutrition therapy in critically ill pa-
tients with COVID-19” in September 2020.?' The emer-
gence of “long COVID” or “post COVID-19 syndrome”
including post COVID-19 acute sarcopenia (9, 11) has led
to reviews about the nutritional care in patients during the
COVID-19 pandemic being published.?*2?

Nutrition-impact syndromes, such as nausea, vomiting,
anorexia, diarrhea, loss of taste and smell, malnutrition,
micronutrient deficiencies, sarcopenia, and obesity are
common in COVID-19 as mentioned above. As these in-
crease morbidity and mortality rates, it is crucial to screen
and assess malnutrition after a COVID-19 diagnosis. In-
dividualized nutrition support and monitoring should be
constituted,? and a checklist for screening and diagnosis
of malnutrition and nutritional assessment in patients with
COVID-19 should be made, which should be continued
for at least three to six months after the disease.
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Screening and diagnosis

Patients with risk factors such as older age, polymorbidi-
ty, and obesity are at risk for poor outcomes and mortali-
ty from COVID-19. Screening malnutrition with validated
tools like the Malnutrition Universal Screening Tool and
Nutrition Risk Screening 2002 (in hospitalized patients)
is recommended by all the guidelines. The Mini-Nutri-
tional Assessment criteria validated for geriatric patients,
and the NUTRIC score criteria for ICU patients are also
acceptable in clinical practice.'® After screening, diag-
nostic assessment using GLIM criteria is recommended
for patients who are at risk for malnutrition.? Malnutri-
tion diagnosis requires at least one phenotypic and one
etiologic criterion. Evaluation of reduced muscle mass
using dual-energy absorptiometry (DXA), bioelectrical
impedance analysis (BIA), computed tomography (CT),
or magnetic resonance imaging (MRI) is recommended.
Physical examination or standard anthropometric mea-
sures such as mid-arm muscle or calf circumference may
be used when the other methods are unavailable, and
handgrip strength can be considered a supportive mea-
sure. Severe inflammation in acute disease is likely to be
associated with major infection, burns, trauma, or closed
head injury. It is not generally associated with chronic
disease conditions. Chronic or recurrent mild to mod-
erate inflammation is likely to be associated with ma-
lignant disease, chronic obstructive pulmonary disease,
congestive heart failure, chronic renal disease, or any
disease with chronic or recurrent inflammation. Transient
inflammation of a mild degree is not considered as an
inflammation criterion. C-reactive protein may be used
as a supportive value. Once malnutrition is diagnosed,
severity grading should be performed as defined by the
GLIM consensus.?

Sarcopenia can occur when systemic diseases (especially
inflammatory processes), physical inactivity, and malnu-
trition are present. Screening and diagnosing sarcopenia
during a pandemic is very important. ENGSOP2 recom-
mends screening using a SARC-F questionnaire. SARC-F
is a 5-item questionnaire that is self-reported by the pa-
tients. Strength, walking ability, rising from a chair, stair
climbing, and fall events compose the questionnaire.
EWGSOP2 recommends using grip strength and chair
stand measures to assess muscle strength, and DXA, BIA,
CT, and MRI are recommended to confirm sarcopenia by
evaluating muscle quality and quantity. Finally, measuring
physical performance (short physical performance battery,
timed up and go, and 400-m walk tests) are recommend-
ed to assess the severity of sarcopenia.™

On discharge, the nutritional risk of patients should be
reassessed, and individualized nutrition plans should be
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constituted, especially for high risk, frail, and sarcopenic
patients and those with a history of ICU stay. Therefore,
muscle mass should be assessed periodically. At this
point, dysphagia should be identified in patients dis-
charged from the ICU (post-extubation dysphagia). In ad-
dition, refeeding syndrome should be considered.’

Nutritional assessment?

e Dietary requirements versus intake; energy, protein,
micronutrients, and fluid

e Social, physical, environmental; social (family sup-
port), physical (dentures, sight), age, and dependency
(self-care, eating/drinking assistance)

e Clinical; disease (type, severity), comorbidities, nutri-
tion impact symptoms, nutritional uptake (diarrhea,
vomiting), and fever

e Body composition, muscle wasting, sarcopenia;
weight loss, body mass index, muscle wasting (an-
thropometry, BIA, DXA, ultrasound, CT), muscle func-
tion (handgrip strength, leg muscle strength), physical
function, and sarcopenia (SARC-F)

e Biochemistry; inflammation (albumin, prealbumin,
CRP) and micronutrients (vitamin D, selenium)

Nutrition intervention

Multi-modal nutritional therapy should be performed on
the course of disease. A combination of nutritional inter-
ventions like dietary counselling, food fortification, food
texture modification, thickened fluids, oral nutritional sup-
plements, and enteral or parenteral nutrition should be
used based on the patient’s needs. Specific micronutri-
ents should be included, and other treatment modalities
with physical activity should be planned.'?*

Nutritional requirements should include 25-30 kcal/kg/
day energy and 1-2 g/kg body weight of protein. The
nutritional requirements should be adjusted according
to nutritional status, physical activity level, disease sta-
tus, comorbidities, and tolerance.® Patients hospitalized
with COVID-19 should be ensured their recommended
daily allowance of vitamins and micronutrients with an
oral diet or medical nutrition treatments. Vitamin C,
D, B12, selenium, and iron are recommended to be
replaced as their deficiency increase the risk of hospi-
talization and mortality owing to COVID-19. It is also
recommended to maintain an adequate microbiome
profile.?? An active lifestyle is indispensable in nutrition-
al management. Exercising every day for >30 minutes
or every second day for >1 hour is recommended to
maintain fitness, mental health, and muscle mass. Oral
nutrition supplements (ONS) and enteral and parenter-
al nutrition should be administered whenever needed
after assessment. When ONS is prescribed, it is recom-
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mended to be continued for at least one month after
discharge.

Monitoring and review

Body weight, body mass index, food intake, compli-
ance to dietary advice, ONS, blood tests, clinical condi-
tion, functional tests (such as sit to stand), self-reported
activity, progress toward agreed goals, and ability to
perform activities of daily living should be monitored.
Under and overfeeding should be assessed. The pa-
tients should be reassessed weekly and high-risk pa-
tients every two to seven days during hospitalization for
low to moderate nutrition risk. Patients dwelling in the
community should be reassessed at one-week to three-
month intervals.®

CONCLUSION

COVID-19 is associated with malnutrition, loss of muscle
mass, obesity, micronutrient deficiencies, and increasing
mortality and morbidity risks. Malnutrition screening and
assessment should be performed, and individualized nu-
trition plans should be constituted, especially for high-
risk and sarcopenic patients, and continued for several
months post discharge.
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