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Background/Aims: Several conditions may cause difficulties with oral feeding. Percutaneous endoscopic gastrostomy (PEG) is com-
monly performed on patients who require enteral feeding for >2-3 weeks. This study examined the nutritional state of patients who
required enteral feeding and underwent PEG to quantify the benefits of the procedure.

Methods: This retrospective study included patients who underwent PEG at the Chungnam National University Hospital between
January 2013 and December 2018. A gastroenterologist performed all PEG procedures using the pull technique, and all patients
were followed up for >3 weeks postoperatively. The BMI and lymphocyte count, along with the levels of hemoglobin, total protein,
albumin, total cholesterol, BUN, and creatinine pre-PEG and between 3 weeks and 6 months post-PEG were evaluated.

Results: Overall, 151 patients (116 males; mean age 64.92 years) were evaluated. Of these patients, 112 (74.2%), 34 (22.5%), and
five (3.3%) underwent PEG tube insertion because of neurological diseases, malignancy, and other conditions, respectively. The BMI
and the hemoglobin, total protein, albumin, and total cholesterol levels were significantly higher post-PEG than pre-PEG.
Conclusions: These findings highlight the usefulness of PEG in the management of nutritionally poor patients with difficulties in feeding
orally. (Korean J Gastroenterol 2022;79:12-21)
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|NTRODUCT|ON studies have reported that enteral feeding has many advan-

tages over intravenous nutrition, such as reduced cost, pre-

Difficulties with oral feeding can have various causes, and served enteral function, and suppression of bacterial
patients who experience difficulties feeding orally often re- translocation.” Although feeding through an Litube is easy,
quire enteral feeding or parenteral nutrition. Furthermore, it can lead to complications, including esophageal injury and
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a relatively high aspiration rate if used for long durations.**
Enteral nutrition using a percutaneous endoscopic gastro-
stomy (PEG) tube is a safe and well4tolerated method of artifi-
cial nutrition.® Therefore, PEG should be considered for pa-
tients who require enteral feeding for >3-4 weeks.’
Gauderer et al.” first performed PEG on 12 children and
19 adults in 1979 using a regular 16 French de Pezzer
(mushroom) catheter. In 1988, Deitel et al® published a paper
that described two methods of PEG, i.e., the pull method and
introducer method, which is currently used in many hospitals.
Multiple efforts have been made to improve the efficiency
of the PEG procedure and reduce the complication rates since
the first PEG surgery was performed 40 years ago. In 2001,
a review paper discussing the 20th anniversary of PEG identi-
fied 836 PEG-related articles.’ According to that paper, by
the year 2000, more than 216,000 PEG procedures were be-
ing performed annually in the United States, and the use of
the de Pezzer (mushroom) catheter was no longer necessary
because 12 major manufacturers have produced PEG or
PEG-related enteral access devices. Nunes et al.* reported
that albumin and transferrin levels improved after PEG tube
insertion in dementia patients. The results from a randomized
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28-day trial showed that the amount of weight gained by the
patients who underwent PEG was significantly higher than that
gained by patients who underwent nasogastric intubation.**
Although few recent studies have evaluated the nutritional
benefits of PEG, Silander et al."®> emphasized the importance
of early PEG tube insertion in patients with head and neck
cancers because it can prevent nutritional deficiency and in-
crease the patient’s quality of life.

The demand for PEG tube insertion is increasing in many
medical institutions, including the Chungnam National
University Hospital. On the other hand, studies confirming the
hematological and anthropometric improvement in a real clin-
ical practice before and after PEG tube insertion are limited.
Therefore, this study analyzed retrospectively the nutritional
state of patients who underwent PEG for the first time and
to quantify the benefits of PEG tube insertion in patients who

require enteral feeding.

SUBJECTS AND METHODS

1. Study design and subjects

Two hundred and forty-five patients underwent PEG tube

245 patients underwent
PEG insertion

between January 1, 2013

and December 31, 2018

Excluded (N=18)

A

y

-Previous PEG insertion history

[ Total 151 p

atients were
enrolled
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] insertion
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Fig. 1. Flow chart of patient enrollment. Between January 2013 and December 2018, 245 patients underwent percutaneous endoscopic
gastrostomy (PEG). Eighteen patients were excluded because they had a previous history of PEG tube insertion, and 76 patients were excluded
because they had no follow-up data between 3 weeks to 6 months after PEG tube insertion. One hundred fifty-one patients were enrolled as

the final study group. PEG, percutaneous endoscopic gastrostomy.
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insertion at the Chungnam National University Hospital be-
tween January 2013 and December 2018. The medical re-
cords of all patients were reviewed retrospectively. The follow-
ing demographic data were assessed: age, sex, height, weight,
baseline disease that led to the need for PEG, history of smok-
ing and alcohol consumption, medication history, hemodia-
lyzer and ventilator usage, and baseline laboratory values.
Eighteen patients were excluded because they had previously
undergone PEG tube insertion. An additional 76 patients were
excluded because they were lost to follow-up between three
weeks and 6 months after PEG tube insertion (Fig. 1). Thus,
151 patients were finally enrolled in the study. The changes
in nutritional markers before and after PEG tube insertion
and the complications associated with the procedure were
investigated. Not all the data was available for all items as-

sessed, so few biomarkers and BMI had more patients
excluded.

This was a retrospective study that used the medical re-
cords of patients. The Institutional Review Board (IRB) at the
Chungnam National University Hospital approved the study
(IRB No. 2020-01-024). The investigations were conducted
in accordance with the principles of the Declaration of
Helsinki. Measures to protect the personal information of the
patients were established appropriately, and the need to ob-
tain informed consent was waived.

2. PEG procedure

All patients in this study underwent the pull technique; a
gastroenterologist performed all procedures. The PEG tube
used was the PEG 24° Pull Method (Cook Medical.,

Fig. 2. Percutaneous endoscopic gastrostomy (PEG) methods. (A) The transilluminated area on the abdominal wall was checked. (B) A
protrusion on the abdominal wall was observed when the physician pressed the transilluminated area externally. (C) The abdomen was then
punctured with a needle, and a guidewire was inserted through the puncture site. (D) The guidewire was then manipulated through the
esophagus and brought out through the oral cavity using forceps. (E) Following this, adequate positioning of the PEG tube was observed by
endoscopy. (F) Finally, an external bumper was fixed to the abdominal wall.
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Bloomington, IN, USA), and the Olympus CV-260 with
GIF-Q260 and CV-290 with GIF-H290 (Olympus Medical
Systems Corp., Tokyo, Japan) were used for the endoscopy.
Weight-adjusted midazolam and propofol were administered
when sedation was required depending on the patient’s
condition. If the patients were receiving antiplatelet medi-
cations, these drugs were discontinued for 2-5 days depend-
ing on the type of medication. The medication was restarted
1-2 days after the procedure. The patients were routinely ad-
ministered cefazolin (2 g) 30 min before PEG tube insertion.
Cefazolin was not administered if patients were already receiv-
ing an antibiotic with appropriate gram-positive coverage.

Careful dressing of the abdomen was performed before
endoscope insertion. The gastroenterologist then inserted the
endoscope to observe the anterior wall of the gastric body.
Externally, the abdomen was palpated, and protrusions of the
anterior wall were evaluated. After administering local anes-
thesia, a skin incision was made. The abdomen was punc-
tured with a needle, and a guidewire was inserted through
the puncture site. The guidewire was manipulated through
the esophagus and brought out of the oral cavity using
forceps. Subsequently, the PEG tube was connected to the
guidewire, reinserted through the oral cavity, and pulled out
via the puncture site (Fig. 2). The procedure was completed
after the adequate position of the PEG tube was ensured,
and the insertion site was carefully dressed. The dressing was
performed 3 times daily for the first 7 days after the proce-
dure, and water was administered through the PEG tube 24
hour after insertion. Initially, 200 mL of food was injected
if there were no complications. If this was tolerated, an addi-
tional 50 mL of food was added to the previous volume. The
regurgitation amount of food from the PEG tube was as-
sessed, and injection of food was performed only if the vol-
ume of regurgitated gastric contents were <50 mL.

3. Nutritional follow-up

The changes in the following nutritional values were eval-
uated: changes in the lymphocyte count; hemoglobin, total
protein, albumin, total cholesterol, BUN, and creatinine levels;
body weight at 3 weeks (up to 6 months) postoperatively be-
cause an adequate amount of time is required for food to
be injected steadily via the PEG tube.
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4. Complications and mortality

The medical records of all patients were reviewed to identify
the occurrence of complications, such as pneumoperitoneum,
pancreatitis, peritonitis, pneumonia, infection, and surgical

site infections, within 2 days after PEG tube insertion.

Table 1. Baseline Characteristics of 151 Patients

Clinical characteristic Value (n=151)
Sex
Male 116 (76.8)
Female 35 (23.2)
Age
<65 74 (49.0)
>65 77 (51.0)
Indications for PEG
Brain hemorrhage 34 (22.5)
Stroke 28 (18.5)
ALS 21(13.9)
Parkinson disease 9 (6.0)
Hypoxic brain damage 7 (4.6)
Other neurologic disease 13 (8.6)
Malignancy 34 (22.5)
Others® 5(3.3)
Alcohol
None 126 (83.4)
Current 13 (8.6)
Past 5(3.3)
Unknown 7(4.7)
Smoking
None 112 (74.2)
Current 15 (9.9)
Past 16 (10.6)
Unknown 8(5.3)
Concurrent medication
1 Antiplatelet and anticoagulant 32(21.2)
2 Antiplatelet and anticoagulant 14 (9.3)
3 Antiplatelet and anticoagulant 1(0.7)
Protein pump inhibitor 28 (18.5)
Steroid 10 (6.6)
Antilipidemic agent 111 (73.5)
Life support
None 139 (92.1)
Hemodialysis 5(3.3)
Ventilator 7 (4.6)

Values are presented as number (%).

PEG, percutaneous endoscopic gastrostomy; ALS, amyotrophic
lateral sclerosis.

®Others include aspiration pneumonia and unknown dysphagia.
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Mortality within 6 months after PEG tube insertion and the
causes of death were also reviewed.

5. Statistical analysis

Statistical analyses were performed using IBM SPSS sta-
tistics version 22.0 (IBM Co., Armonk, NY, USA) and Microsoft
Office Excel Professional 2013 (Microsoft Co., Redmond, WA,
USA). The continuous variables, including age and laboratory
values, are presented as the mean£SD. The categorical varia-
bles, including complications and death, are described as the
number and percentage of patients. A paired ttest was used
to compare the pre- and post-PEG laboratory values. A p-value
of <0.05 was considered significant. A Bland-Altman plot was
also constructed.

RESULTS

1. Baseline characteristics

1) Duration of admission

The minimum and maximum pre-PEG admission durations
were one and 232 days, respectively (37.29+43.82 days). The
minimum and maximum admission durations post-PEG were
one and 358 days, respectively (44.27+58.38 days). Finally,
the minimum and maximum total admission durations were
3 and 469 days, respectively (81.56+81.98 days).

2) Patient demographic and clinical characteristics
The patient demographic data, including the age, sex,
height, weight, and baseline disease that led to the need for
PEG, history of smoking and alcohol consumption, medication

history, and hemodialyzer and ventilator usage, are listed in

Table 2. Initial Lab Values

Table 1. Of the 151 patients enrolled in this study, 116 pa-
tients (76.8%) were male, and the mean age of the patients
was 64.92+12.67 years. Seventy-seven patients were >65
years old. One hundred and twelve (74.2%), 34 (22.5%), and
five (3.3%) of the patients underwent PEG tube insertion be-
cause of neurological diseases, malignancy, and other con-
ditions (e.g., recurrent pneumonia), respectively. Among those
patients with neurological diseases, 34 patients (22.5%) had
a brain hemorrhage, 28 (18.5%) had a stroke, 21 (13.9%)
had amyotrophic lateral sclerosis (ALS), nine (6.0%) had
Parkinson’s disease, seven (4.6%) had hypoxic brain damage,
and 13 patients (8.6%) had other neurological diseases. At
the time of admission, 126 (83.4%) patients did not consume
alcohol, 13 (8.6%) currently consumed alcoholic beverages,
five (3.3%) had previously consumed alcohol, and the drinking
status of seven patients (4.7%) was unknown. Furthermore,
112 patients (74.2%) were non-smokers, 15 (9.9%) were cur-
rent smokers, 16 (10.6%) were past smokers, and the smok-
ing status of eight patients (5.3%) was unknown. In particular,
47 patients (31.7%) received antiplatelet and anticoagulation
therapy. Twenty-eight patients (18.6%) were prescribed pro-
inhibitors, and 10 (6.6%)
medications. Five patients (3.3%) used a hemodialyzer, and

tein  pump received steroid
seven patients (4.6%) utilized a ventilator.

Table 2 lists the initial laboratory values and BMI. The initial
mean and SDs of hemoglobin level, lymphocyte count, total
protein level, albumin level, total cholesterol level, BUN, creatinine
level, and BMI were 11.46+£1.79 g/dL, 1.4210.72><103/UL,
6.31+0.75 g/dL, 3.14+0.53 g/dL, 144.34+39.84 mg/dL,
16.94+10.95 mg/dL, 0.70+0.68 mg/dL, and 19.08+3.36
kg/m?, respectively.

Laboratory value Total Minimum value Maximum value Average
Hemoglobin (g/dL) 151 79 17.8 11.46+£1.79
Lymphocytes (X103/pL) 150 0.13 4 1.42+0.72
Total protein (g/dL) 151 4.0 8.1 6.31+0.75
Albumin (g/dL) 151 1.6 4.4 3.14+0.53
Total cholesterol (mg/dL) 130 62 318 144.34+39.84
BUN (mg/dL) 151 4.6 103.4 16.94+10.95
Creatinine (mg/dL) 151 0.13 6.20 0.70+0.68
BMI (kg/m?) 86 12.44 32.24 19.08+3.36

Values are presented as meantstandard deviation or number. The numbers are rounded up in the third decimal.

BUN, blood urea nitrogen; BMI, body mass index.
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2. Nutritional benefits of PEG tube insertion, as as- creases after PEG than before PEG. Fig. 3 shows the

sessed via comparisons of laboratory and BMI val- Bland-Altman plots of laboratory results and BMI.

ues Table 4 lists the changes in parameters according to the

The pre- and post-PEG (between 3 weeks and 6 months underlying disease (neurologic disease vs. malignant dis-

postoperatively) laboratory values are summarized in Table 3. ease), and Table 5 presents the changes according to L-tube

The values of all laboratory parameters and BMI increased use before PEG insertion. All four groups showed an increase

from the pre- to post-PEG. On the other hand, only the mean in the mean hemoglobin, total protein, albumin, and total cho-
hemoglobin level (p=0.005), total protein level (p<0.001), al-
bumin level (p<0.001), total cholesterol level (p=0.009), and

BMI

lesterol levels, as well as the BMI. As shown in Table 4, only
the neurological disorder group showed significant increases

(p=0.023) demonstrated statistically significant in- in the mean hemoglobin (p=0.009) and total cholesterol lev-

Table 3. Pre- and Post-PEG Changes in Laboratory Values

Laboratory value Total Interval® Pre-PEG Post-PEG p-value
Hemoglobin (g/dL) 144 99.58 11.52+1.78 11.96+1.74 0.005
Lymphocytes (x10%/uL) 143 99.27 1.45+0.72 1.58+0.84 0.076
Total protein (g/dL) 145 99.15 6.31+0.74 6.72+0.65 <0.001
Albumin (g/dL) 145 99.15 3.16+0.52 3.50+0.50 <0.001
Total cholesterol (mg/dL) 114 99.26 145.57+40.13 153.21+45.68 0.009
BUN (mg/dL) 145 99.15 16.95+11.12 18.46+9.30 0.102
Creatinine (mg/dL) 145 99.15 0.68+0.67 0.70+0.61 0.508
BMI (kg/m?) 53 105.87 18.95+2.98 19.30+3.04 0.023

Values are presented as meantstandard deviation or number. The numbers are rounded up in the third decimal (Except, p-values are rounded off

the fourth decimal place).

BUN, blood urea nitrogen; BMI, body mass index; PEG, percutaneous endoscopic gastrostomy.
“Intervals are presented as mean days between pre- and post- PEG laboratory dates.
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Fig. 3. Bland-Altman plots of laboratory test results and body mass index (BMI). (A) Hemoglobin level, (B) lymphocyte count, (C) total protein
level, (D) albumin level, (E) total cholesterol level, (F) blood urea nitrogen level, (G) creatinine level, and (H) BMI. The levels of hemoglobin,
total protein, albumin, and total cholesterol, as well as the BMI, were significantly higher post- percutaneous endoscopic gastrostomy (PEG)
than pre-PEG.
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Table 4. Pre- and Post-PEG Changes in Laboratory Values According to Underlying Disease

Baseline disease Total Pre-PEG Post-PEG p-value

Neurologic disorder
Hemoglobin (g/dL) 109 11.65+1.83 12.11+1.72 0.009
Lymphocytes (x10°/uL) 108 1.56+0.73 1.70+0.75 0.088
Total protein (g/dL) 110 6.34+0.75 6.77+0.62 <0.001
Albumin (g/dL) 110 3.18+0.51 3.51+0.47 <0.001
Total cholesterol (mg/dL) 95 144.14+41.30 151.06+47.21 0.029
BUN (mg/dL) 110 17.79+12.07 18.9419.86 0.301
Creatinine mg/dL 110 0.69+0.76 0.71+0.67 0.599
BMI (kg/m?) 27 18.87+3.54 18.97+3.56 0.621

Malignancy
Hemoglobin (g/dL) 32 11.03+1.61 11.51+1.65 0.153
Lymphocytes (><1O3/uL) 32 1.15+0.58 1.27+1.02 0.495
Total protein (g/dL) 32 6.22+0.68 6.63+0.67 0.003
Albumin (g/dL) 32 3.11+0.56 3.50+0.61 0.002
Total cholesterol (mg/dL) 17 155.41+33.61 167.53+36.16 0.108
BUN (mg/dL) 32 14.37+6.88 16.62+7.43 0.178
Creatinine (mg/dL) 32 0.67+0.21 0.66+0.40 0.952
BMI (kg/m?) 25 19.10+2.34 19.69+2.46 0.012

Values are presented as meanz standard deviation or number. The numbers are rounded up in the third decimal (Except, p-values are rounded off

the fourth decimal place).

BUN, blood urea nitrogen; BMI, body mass index; PEG, percutaneous endoscopic gastrostomy.

Table 5. Pre- and Post-PEG Changes in Laboratory Values in Patients with and without L-tube Maintenance History

Baseline disease Total Pre-PEG Post-PEG p-value

L-tube
Hemoglobin (g/dL) 93 11.59+1.84 12.18+1.72 0.003
Lymphocytes (x10%/uL) 92 1.55+0.74 1.64+0.76 0.296
Total protein (g/dL) 94 6.37+0.69 6.76+0.63 <0.001
Albumin (g/dL) 94 3.17+0.44 3.53+0.50 <0.001
Total cholesterol (mg/dL) 77 144.01+39.58 154.44+45.29 0.003
BUN (mg/dL) 94 16.48+8.62 19.07+9.90 0.007
Creatinine (mg/dL) 94 0.67+0.77 0.73+0.70 0.099
BMI (kg/m?)" 25 19.235+3.651 19.236+3.753 0.993

Without L-tube
Hemoglobin (g/dL) 51 11.38+1.67 11.56+1.70 0.502
Lymphocytes (x10°/uL) 51 1.28+0.65 1.49+0.97 0.144
Total protein (g/dL) 51 6.21+0.82 6.65+0.68 0.001
Albumin (g/dL) 51 3.14+0.64 3.45+0.50 0.001
Total cholesterol (mg/dL) 37 148.81+41.59 150.65+47.00 0.731
BUN (mg/dL) 51 17.82+14.73 17.3318.07 0.800
Creatinine (mg/dL) 51 0.70+0.44 0.65+0.41 0.331
BMI (kg/m°) 28 18.70+2.25 19.36+2.31 0.002

Values are presented as meantstandard deviation or number. The numbers are rounded up in the third decimal (Except, p-values are rounded off

the fourth decimal place).
BUN, blood urea nitrogen; BMI, body mass index; PEG, percutaneous endoscopic gastrostomy.
“The numbers are rounded up in the fourth decimal place
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els (p=0.029), while only the malignancy group showed a sig-
nificant increase in the mean BMI (p=0.012). As shown in
Table 5, only patients with a history of Ltube insertion before
PEG showed significant increases in the mean hemoglobin
(p=0.003) and total cholesterol levels (p=0.003, while only
the non-L-tube group showed a significant increase in the
mean BMI (p=0.02). All groups showed significant increases
in the mean total protein and albumin levels.

3. Complications and mortality

Table 6 lists the complications that occurred within 2 days
after PEG tube insertion. Ten out of the 151 patients (7.3%)
who were enrolled experienced the following complications
after PEG tube insertion: postoperative pneumoperitoneum
(four patients), aspiration pneumonia (four patients), post-
operative pancreatitis with peritonitis (one patient), surgical
site infection (one patient), and respiratory arrest (one pa-
tient). One patient experienced both aspiration pneumonia
and pneumoperitoneum. All patients recovered without surgj-
cal intervention.

Twenty patients (13.2%) died within 180 days after PEG
tube insertion. The overall time of death ranged from two
to 165 days after PEG tube insertion, and the mean survival
time was 49.75+41.72 days. Six patients died within 30 days,
resulting in a 30-day mortality rate of 4.0%. Among the six
patients who died within 30 days after PEG tube insertion,
three patients died from pneumonia, and two patients died
because of multi-organ failure due to aggravation of the base-
line disease; one patient with ALS died because of respiratory
failure. On the other hand, none of these causes of death
were related to PEG tube insertion.

Table 6. Acute Post-PEG Complications (within 2 Days)

Value (n=10)
Post pneumoperitoneum 3(30.0)
Aspiration pneumonia 3(30.0)
Post pneumoperitoneum & aspiration pneumonia 1(10.0)
Post pancreatitis with peritonitis 1(10.0)
Respiratory arrest 1(10.0)
Surgical site infection 1 (10.0)

Values are presented as number (%).
PEG, percutaneous endoscopic gastrostomy.
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DISCUSSION

PEG is usually indicated when a period of inadequate nutri-
tional intake exceeding 2-4 weeks is expected, such as in
patients with malignancies (mainly head and neck) or neuro-
logical (e.g., cerebrovascular stroke, brain hemorrhage, and
ALS).™® A previous study conducted at the Johns Hopkins
Children’s Center from 1994 to 2005 on 760 children and
young adults showed that failure to thrive (373 patients), dys-
phagia (277 patients), and insufficient oral intake (88 pa-
tients) were the most common indications for PEG tube
placement.14 Another study that included 109 Korean pa-
tients (mean age was 68.2 years) reported that cerebral in-
farction (37 patients, 33.9%), brain hemorrhage (32 patients,
29.4%), and hypoxic brain damage (nine patients, 3.7%) were
the most common indications for PEG.* In the present study,
the first and second most common indications for PEG were
brain hemorrhage (34 patients, 22.5%) and stroke (28 patients,
13.9%), followed by ALS (21 patients, 13.9%), Parkinson’s dis-
ease (nine patients, 6%), and hypoxic brain damage (seven
patients 4.6%). The different indications in the present study
relative to the others may be because the Chungnam National
University Hospital has a medical rehabilitation center.

Thus far, various anthropometric and biochemical markers
have been used as indicators to objectively and intuitively
check nutritional status. One anthropometric marker, the BMI,
is easily applied in clinical practice and used widely in epi-
demiologic studies.” Moreover, the BMI is significantly asso-
ciated with the nutritional status and the presence of

. 16,17
sarcopenia.'®

Clinically, a low BMI is associated with compli-
cations, such as disability, morbidity, hospitalization rate, and
mortality. Biochemical markers, including hemoglobin, albu-
min, cholesterol, and platelet counts, tend to reflect the nutri-
tional status and are important in predicting survival.**%°
Prealbumin and transferrin also reflect the nutritional

21,22
status.

Unfortunately, this study could not analyze these
biomarkers because prealbumin and transferrin are not rou-
tinely checked in the Chungnam National University Hospital.
Nevertheless, of the markers assessed, the BMI and the he-
moglobin, total protein, albumin, and total cholesterol levels
increased post-PEG significantly compared to the pre-PEG
values.

Reductions in many of these markers have been linked

to poor patient outcomes. For example, randomized controlled
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trials have shown that reduced hemoglobin levels are asso-

23,24

ciated with poor quality of life. Low hemoglobin levels are

related to poor treatment responses, which reduces the sur-

2526 The maker

vival rate of patients with terminal illnesses.
serum albumin is tied to the BMI and is generally used to
evaluate the nutritional status and functionality of visceral

27,28

protein synthesis. Furthermore, a low serum albumin level

is an independent risk factor for survival in chronic malnour-

ished patients.>*°

A low serum cholesterol level, a marker
of poor nutritional status and cachexia, is also associated with
poor prognosis. Indeed, a low serum cholesterol level is re-
lated to higher mortality in patients with chronic car-

diovascular disease (“cholesterol paradox”).3%3*

In contrast,
the total lymphocyte count may be considered a nutritional
marker, but there is little evidence to show that it is related

" 20,32
to the nutritional outcome.?*

Consistent with this, this study
did not identify any statistically significant improvement in lym-
phocyte counts after PEG than before PEG. Although more
thorough assessments will be required in the future, the in-
creases in the hemoglobin, total protein, albumin, and total
cholesterol levels along with BMI that we observed herein sug-
gest that PEG offers nutritional benefits to patients who re-
quire enteral feeding.

Overall, 10 patients experienced short-term complications
related to PEG tube insertion in this study. On the other hand,
none of these complications were fatal and the patients recov-
ered without surgical intervention. Patients can tolerate up
to 10 days of partial fasting while receiving maintenance flu-
ids if their nutritional status is adequate before commencing
partial fasting.33 On the other hand, enteral feeding is re-
quired to maintain an adequate nutritional status for longer
periods.33

In the present study, 20 patients died within 180 days after
PEG tube insertion, and six patients died within 30 days after
PEG tube insertion. The causes of patient deaths within 30
days after PEG were pneumonia, baseline disease ag-
gravation, and respiratory failure. None of these causes of
death were related to PEG tube insertion, and these issues
could not be predicted at the time of PEG. The 30-day mortal-
ity rate was 4.0%, which is consistent with the previously re-
ported 30-day mortality rates of 3.3-23.9% after PEG.>*

These findings and previous research suggest that PEG
should be considered for patients who require enteral feeding
for >3-4 weeks.® PEG is not recommended for patients with

a short life expectancy, and physicians should carefully exam-
ine the life expectancy of patients.

Several limitations of this study should be noted. First, this
was a retrospective study conducted at a single center and
may have biases and limited generalizability. Although the
number of enrolled patients was small (151 patients), it was
relatively high compared to other PEG nutrition-related sin-
gle-center studies. Second, adjustment for confounding fac-
tors was difficult. Third, the Ltube and IV nutritional supply
before PEG tube insertion was difficult to evaluate. Moreover,
a comparison between PEG and L-tube feeding was not possi-
ble because Ltube feeding can be used only for brief periods
(up to 4 weeks).*® Furthermore, if maintained for long dura-
tions, it can cause complications, such as esophageal injury,
and is associated with a relatively high rate of aspiration.>*
Fourth, the daily caloric intake after PEG tube insertion dif-
fered according to the patient, and the injected nutritional
components were not investigated. Finally, the long-term fol-
low-up of patients was limited because many patients were
transported to other hospitals after PEG tube insertion.
Multicenter, prospective studies on the nutritional changes
in patients after PEG should be conducted for each underlying
disease to overcome these limitations.

Nevertheless, changes in the hematologic and anthro-
pometric indicators, such as BMI, were observed. Given that
laboratory data and BMI can be easily calculated, such values
may provide more definitive prognostic information for clini-
cians before and after the procedure. In conclusion, these
findings reflect the nutritional benefits of PEG tube insertion,
when performed appropriately, for patients who have diffi-
culties feeding orally.
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