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ABSTRACT

Aim: It was aimed to evaluate the clinical outcomes, complications, and factors affecting mortality of percutaneous endoscopic
gastrostomy (PEG) applied to patients in the intensive care unit (ICU).

Material and Method: PEG procedures which were performed in the ICU between January 2016 and January 2021 and
patients' age, gender, comorbidities, trauma history, serum CRP, albumin levels, CRP albumin ratios (CAR), and PEG-related
complications were reviewed. Patients were divided into two groups, patients without mortality (Group 1) and patients with
mortality (Group 2), and a comparison between groups was made.

Results: Of all patients, 49 (39.2%) patients had mortality. The mean age of the patients in group 2 was 69.57+16.78 years,
which was higher than the other group (p<0.001). Nephrological diseases and diabetes were significantly more common in
Group 2, whereas neurologic diseases were less common (p=0.005, p=0.005, 0.044, respectively). The median length of stay
(LOS) of the patients in Group 1 was 50 days, while the median LOS of the patients in Group 2 was found to be significantly
higher, with 81 days (<0.001). The mean CRP of Group 2 was 81.63+54.06, which was higher than the other group, while
the mean of albumin was found to be 2.29+0.5 and was lower than Group 1 (p<0.001, p<0.001). The mean CAR of Group 1
was 15.96+16.81, which was significantly lower than that of Group 2 (p<0.001). The optimal CAR cut-oft value for mortality
discrimination was found to be 20,216 with a sensitivity of 73.5%, a specificity of 78.9%, a positive predictive value of 69.2%, a
negative predictive value of 82.2%, and 76.8% test accuracy. A CAR value of > 20.216 increased the odds of death 9.3-fold (OR
10.385, CI 95% 4.481-24.065, p<0.001).

Conclusion: We suggest that CAR ratio, low albumin, and high CRP levels could be predictors of early mortality. Considering
that PEG is an elective procedure, we believe that it can be a safe and effective procedure when nutritional support is provided
by alternative means and appropriate conditions are met.
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INTRODUCTION

The primary indication for enteral and parenteral
nutrition is to provide nutritional support to meet
metabolic requirements in patients with inadequate oral
intake. Enteral feeding is generally the preferred method
over parenteral feeding in patients with a functional
gastrointestinal (GI) tract due to the associated risks of

tract is mainly considered in patients with inadequate
oral intake who have a functional GI tract and for
whom tube placement in the digestive tract can be safely
maintained.

Percutaneous endoscopic gastrostomy (PEG) is a
common procedure indicated for patients with a normal

the intravenous route, higher cost, and the inability of
parenteral feeding to provide enteral stimulation and
subsequent disruption of the intestinal defense barrier
(1,2). It has also been shown that enteric feeding can
reduce the risk of bacterial translocation and associated
bacteremia. Tube feeding through the gastrointestinal
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gastrointestinal function who are expected to require
long-term enteral nutrition. However, patients requiring
PEG typically have underlying chronic diseases and fragile
general health. Although there are currently no established
standardized criteria for patients requiring PEG,
guidelines published by the American Gastroenterological
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Association recommend that PEG be performed only in
patients expected to survive more than 30 days after the
procedure (3). Despite ongoing efforts to investigate risk
factors associated with PEG-related complications and
mortality, there have been many studies that have reported
different risk factors (4-7). Furthermore, it should be
noted that although the PEG has been shown to be a
safer option than radiologic or surgical placement, acute
and chronic complications have been reported as well.
The 30-day mortality rate after PEG has been reported
to be 3.3-23.9% (8). The complication rate with PEG has
been reported to be 13.2-42.9% (9,10). Complications,
including bleeding, wound infection, tube occlusion, tube
leakage, aspiration pneumonia, perforation, and buried
bumper syndrome, are associated with PEG (11).

Both high CRP and low albumin levels have been shown
to be associated with significantly higher mortality in
patients undergoing PEG. High CRP and low albumin
levels undoubtedly pose a mortality risk for all surgical
procedures (7,12,13)

High serum CRP levels have been associated with
inflammatory conditions (14). According to studies,
both low albumin levels and high CRP levels are
associated with malnutrition (7,15). Furthermore, PEG
is performed because low albumin levels are an indicator
of malnutrition. However, patients who die within 30
days do not benefit from PEG. Therefore, underlying
acute conditions should be identified and mitigated,
based on albumin and CRP results.

The combination of albumin and CRP in a single index
has previously been suggested, and subsequent studies
have demonstrated that the CRP/albumin ratio is more
indicative of prognosis than either CRP or albumin alone
(16). There has been extensive research on the CRP/
albumin ratio as an independent prognostic marker in
patients with infections, malignancies, and other diseases
(16,17). Kim et al. (17) showed that the CRP/albumin
ratio at admission was positively correlated with prognosis
in patients with severe sepsis or septic shock treated
with early targeted therapy. In a study of elderly patients
admitted to the emergency department, a high sensitivity-
CRP/albumin ratio at admission to the emergency
department was associated with all-cause in-hospital
mortality in patients older than 65 years (18). CAR has
been shown to be a predictor of mortality in patients with
acute pancreatitis (19). Furthermore, CAR has predicted
overall survival in various malignancies (20-24). However,
there are relatively few studies focusing on critical care
patients in the ICU (16). There is only one study in the
literature about CAR in patients who underwent a PEG
in the ICU, and in this study, it was revealed that CRP/
albumin ratio could be used to predict complications and
early mortality after PEG placement (25).

The aim of this study was to evaluate the clinical
outcomes, complications, and factors affecting mortality
of PEG performed in critically ill patients in the ICU of
the 3rd level Anesthesia and Reanimation Unit, although
it is safe and minimally invasive.

MATERIAL AND METHOD

This study was approved by the Hitit University Non-
Interventional Researches FEthics Committee (Date:
02.07.2021, Decision No: 2021-73). All procedures were
carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

Only the PEG procedures performed by the General
Surgery Clinic in the 3¢ Stage Anesthesia and
Reanimation Intensive Care Unit at Hitit University
Medical Faculty Erol Olgok Training and Research
Hospital between January 2016 and January 2021
and related patients were reviewed. Of these patients,
125 patients were included in the study excluding
patients under the age of 18 years, patients with known
hematologic diseases, patients without progression
records according to hospital records, and patients
with a history of upper gastrointestinal obstructive
malignancy. 125 patients’ age, gender, known
neurological, respiratory, gastrointestinal, nephrological,
urological, cardiovascular system diseases, trauma
history, length of hospitalization, pre-PEG placement
serum CRP and albumin levels, CRP albumin ratio
(CAR), intubation status of the patient, tracheostomy
status and complications due to the PEG were obtained
by retrospectively scanning from the archive system.
When evaluating the mortality, the follow-up periods
of the patients until discharge from the ICU were taken,
and patients who developed mortality during the follow-
up period (group 1) and patients who did not develop
mortality (group 2) were divided into 2 groups, and
these groups were compared.

It was designed as a retrospective study. All statistical
analyses were conducted using IBM SPSS Statistics for
Windows software (version 26; IBM Corp., Armonk,
N.Y., USA). Descriptive statistics were expressed as
numbers and percentages for categorical variables, and
mean + standard deviation and median in parentheses
for numerical variables. The normal distribution of
the data was analyzed via the Shapiro-Wilks test. The
relationships between variables were investigated using
Pearson or Spearman correlation coefficients depending
on the distribution normality of the data. Comparison
of numerical measurements according to the study
groups for two independent groups was evaluated by
Mann Whitney U test for age, LOS, pre-PEG placement
serum CRP and albumin levels depending on the
data distribution. Ratio comparisons of categorical
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variables such as gender, known neurological,
respiratory, gastrointestinal, nephrological, urological,
cardiovascular system diseases, presence of trauma
history, rate of need for change after PEG placement,
presence of PEG-related infection, intubation status of
the patient, and tracheostomy rates according to research
groups were analyzed using chi-square test. ROC curve
was used to show the discriminating power of CAR,
which was significant in terms of mortality, and cut-off
values for markers were found using the area under the
curve and Youden's index. The sensitivity, specificity,
PPV, NPV, and accuracy values were calculated for
these cut-off values. Odds ratio values were calculated
according to these cut-offs. The level of statistical
significance was considered as p<0.05.

RESULTS

The mean age of 109 patients in the whole group was
62.54+17.93 (65) years. 76 (60.8%) patients were male
and 49 (39.2%) were female. Patients' comorbidities,
LOS, CRP, albumin, and CAR ratios are shown in
Table 1.

Complications that developed during and after PEG
in patients are shown in Table 2 and indications for
the procedure are shown in Table 3. Of all patients,
48 (38.4%) patients underwent tracheostomy during
the procedure and 28 (22.4%) patients were intubated
during the procedure. Mortality developed in 49 (39.2%)
patients. No PEG-related mortality was observed.

Comparison of Patients with and without Mortality

Patients were divided into 2 groups without mortality
(group 1) and with mortality (group 2) and comparisons

were made between the variables. The mean age of group
1 patients was 58+17.27 (61.5) years and that of group
2 patients was 69.57+16.78 (74) years. Group 2 patients
were older with a significant difference (p<0.001). When
compared in terms of comorbidities, the incidence of
neurological and nephrological diseases was significantly
higher in group 1 patients compared to group 2
(p=0.044, p=0.005). The median LOS of group 1 patients
was 30 (1-730) days, while it was 81 (4-539) days in the
other group. It was longer, with a significant difference
(p=<0.001). No significant difference was found between
the groups in terms of other comorbidities (Table 1).

Table 2: Complications due to PEG

Acute complications
Bleeding 1 (0.8%)
Tleus 2 (1.6%)
Chronic complications
Wound infection 2 (1.6%)
Leak-Leakage 4 (3.2%)
Tube blockage 3(2.4%)
Spontaneous tube removal 2 (1.6%)
Aspiration pneumonia 1 (0.8%)
Buried bumper syndrome 1 (0.8%)
Diseases n=125

Neurological Diseases 63 (50.4%)
18 (14.4%)

13 (10.4%)

Lung Diseases
Malignant Diseases

Nephrological diseases 8 (6.4%)
Cardiovascular Diseases 11 (8.8%)
Trauma 12 (9.6%)

The mean CRP of group 1 patients was 44.67+41.64
(34.84) and that of group 2 was 81.63+54.06 (64.9),

Table 1: Demographic characteristics, comparison between patient groups with and without mortality

Variables All patients Without mortality With mortality _Stat.istical
(n=125) (Group 1) (n=76) (Group 2) (n=49) Significance
Age 62.54+17.93 (65) 58+17.27 (61.5) 69.57+16.78 (74) <0.001
Gender 0.051
Male 76 (60.8%) 41 (53.95%) 35 (71.43%)
Female 49 (39.2%) 35 (46.05%) 14 (28.57%)

Neurological Disease 96 (76.8%) 63 (82.89%) 33 (67.35%) 0.044
Respiratory Disease 18 (14.4%) 8 (10.53%) 10 (20.41%) 0.124
Nephrological Disease 21 (16.8%) 7 (9.21%) 14 (28.57%) 0.005
Malignancy 17 (13.6%) 13 (17.11%) 4 (8.16%) 0.189
Diabetes Mellitus 21 (16.8%) 7 (9.21%) 14 (28.57%) 0.005
Cardiovascular Disease 50 (40%) 26 (34.21%) 24 (48.98%) 0.100
Trauma 12 (9.6%) 8 (10.53%) 4(8.16%) 0.763
Length of stay (days) 50 (1-730) 30 (1-730) 81 (4-539) <0.001
CRP 59.16+50.08 (44.2) 44.67+41.64 (34.84) 81.63+54.06 (64.9) <0.001
Albumin 2.89+1.27 (2.6) 3.28+1.45 (2.95) 2.29+0.5 (2.3) <0.001
CAR 24.65%23.39 (16.56) 15.96+16.81 (11.02) 38.12425.82 (30.24) <0.001
PEG replacement 16 (12.8%) 10 (13.16%) 6 (12.24%) 0.881
PEG-associated infection 2 (1.6%) 0 (0%) 2 (4.08%) 0.152
Number of intubated patients 28 (22.4%) 10 (13.16%) 18 (36.73%) 0.002
Number of patients with tracheostomy 48 (38.4%) 23 (30.26%) 25 (51.02%) 0.020
Mortality 49 (39.2%)
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which was significantly higher (p<0.001). The mean
albumin level of group 1 patients was 3.28+1.45 (2.95),
while it was 2.29+0.5 (2.3), which was significantly lower
than that of the other group patients (p<0.001). The
mean CAR was 15.96+16.81 (11.02) in group 1 patients
and 38.12+25.82 (30.24) in the other group, with a
significant difference (p<0.001) (Table 1). No significant
difference was found between the two groups in terms of
PEG replacement and complications (Table 1).

While 10 (13.16%) patients in group 1 were intubated,
in the other group, 18 (36.73%) patients were intubated,
and a significant difference was found between the
two groups, in terms of the intubation rates (p=0.002).
23 (30.26%) patients in group 1 had the tracheostomy,
while, in the other group, 25 (51.02%) patients had the
tracheostomy, and a significant difference was found
between the groups (p=0.02) (Table 1).

The efficiency of CAR Value to Predict Mortality

The optimal CAR value to discriminate the groups with
and without mortality was analyzed using the area under
the ROC curve and Youden's index (AUC 0.792 (0.041),
95% CI 0.710-0.873, p<0.001). The optimal CAR cut-off
value for mortality discrimination was found to be 20.216
with a sensitivity of 73.5%, a specificity of 78.9%, a positive
predictive value of 69.2%, a negative predictive value of
82.2%, and test accuracy of 76.8%. A CAR value of > 20.216
was found to increase the odds of death 9.3-fold (OR
10.385, CI 95% 4.481-24.065, p<0.001) (Table 4, Figure 1).
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Figure 1: CAR cut-off point and diagnostic values for mortality

DISCUSSION

PEG is usually performed in patients with severe
disease, elderly and nearing the end of life. In our study;,
the median age of the patients who underwent PEG in
our study was 65 years. Several studies (4,8,26) have
reported comparable results with a median age ranging
from 66 to 80 years. The PEG is placed for a variety
of conditions that prevent the patient's oral intake or
require gastric decompression. It is necessary to define
realistic goals and objectives given the indication and
the patient's overall medical condition. It is placed to
maintain or improve the patient's quality of life (even in
the short term), reduce the patient's pain and suffering,
and provide access to hydration or medication
administration. In the PEG study applied to 80,000
patients, the most common indications for gastrostomy
tube placement were a cerebrovascular disease,
neoplasms, fluid and electrolyte disturbances, and
aspiration pneumonia (27).In this study, neurological
diseases (50.4%), pulmonary diseases (14.6%),
and malignancy (10.09%) were the most common
indications for PEG tube placement. Neurologic
dysphagia is one of the most common reasons for PEG
tube placement (11, 28).

PEG tube insertion is generally considered a safe
procedure, but complications may occur at varying
rates depending on the study population. Although
procedure-related mortality was low in most studies,
the mortality may increase in patients with underlying
comorbidities (29). Despite ongoing efforts to assess
risk factors associated with PEG-related complications
and mortality, several studies have reported different
risk factors (4-7). Moreover, although PEG has been
shown to be a safer approach than radiologic or surgical
placement, the complication rate with PEG has been
reported to be 13.2%-42.9% (5,9,10). Complications
such as bleeding, wound infection, tube occlusion, tube
leakage, aspiration pneumonia, perforation, and buried
bumper syndrome (BBS) are associated with PEG (11).
In this study, complications developed in 16 (12.8%)
patients. This was consistent with the literature.

Bleeding following gastrostomy tube placement is rare.
It is usually caused by perforation of the left gastric or
gastroepiploic arteries or one of their branches (30). Most
bleeding can be controlled by applying simple pressure to
the abdominal wound. Endoscopy or surgery should be
performed if bleeding persists or if there are significant
signs of bleeding such as decreased hemoglobin,

Table 4: CAR cut-off point and diagnostic values for mortality

Diagnostic Values

ROC Analysis Odds Ratio

Variables Cut-Off

Sensitivity Specificity PPV NPV Accuracy

Area (SE) 95% CI p OR 95% CI p

CAR 220216  73.5% 789%  69.2% 82.2% 76.8%

0.792 (0.041) 0.710-0.873 <0.001 10.385 4.481-24.065 <0.001
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aspiration of pure blood from the stomach, melena,
hematochezia, or hemodynamic instability. In this study,
bleeding occurred in one patient, and gastroscopy was
performed due to a decrease in hemoglobin. Besides, it
was found that it was not from the stomach and blood
products and fluid replacement were performed in the
follow-up and it was under control.

Ileus rarely occurs after PEG and the reported incidence
is 1%-2% (31). In this study, ileus developed in 2 (1.6%)
patients and all patients improved after conservative
treatment.

Diabetes mellitus (DM) and old age are considered
important risk factors associated with the wound
infection after invasive procedures and surgery.
Furthermore, DM alters immunity by suppressing
polymorphonuclear leukocyte function and cutaneous
responses to antigen threats (32).In this study, wound
infection developed in 2 (1.6%) patients in the chronic
period after PEG. Considering that PEG is an invasive
procedure penetrating through the skin into the
stomach, wound healing is crucial to prevent infection
and tube leakage. In this study, elderly patients with
DM who underwent showed significant increases in
chronic complications associated with wound healing,
with tube leakage being the most common chronic
complication in 4 (3.2%) patients.DM and old age
may have contributed to tube leakage, which was
observed in four patients who presented with signs
of inflammation such as redness, pain, swelling, and
pus-like discharge at the insertion site. In this study,
mortality in patients with DM was significantly higher
in Group 2. They found that increased mortality risk
after PEG was associated with advanced age, male
gender, and diabetes mellitus (8,33).In other studies,
various risk factors including high CRP level, low
albumin level, advanced age, low BMI, and diabetes
mellitus have been reported to be associated with early
mortality after PEG (4-8). Our study also supports
these studies.

The incidence of feeding tube occlusion has been
reported as high as 23%-35%. Risk factors for occlusion
include the use of thick enteral feeding formulas, the
use of bulking agents, and the use of a smaller diameter
feeding tube (8-9 Fr). In this study, occlusion developed
in 3 (2.4%) patients. We attribute the lower incidence
than the literature to the use of an 18 Fr feeding tube
with a larger diameter.

BBS is a serious complication of PEG tube placement
that occurs when the internal tampon moves along the
stomal tract and outside the stomach wall. This typically
occurs as a result of excessive compression between
the internal tampon and the external support. The
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incidence of BBS has been recorded to be approximately
1% (0.3%-2.4%). It occurred in 1 (1.2%) patient in the
study and was consistent with the literature.

In this study, no mortality occurred due to the PEG
procedure. A mortality rate of 49 (39.2%) was observed
in patients with PEG, and it was found that this mortality
was associated with high CRP levels, low albumin,
elevated CAR, old age, nephrological diseases, diabetes
mellitus, intubated patients with and patients with
tracheostomy, longer hospitalization, and neurological
diseases. Bloomberg et al. (7) found that a CRP level
of >10 mg/L and albumin < 3.0 g/dL are independent
risk factors for mortality after PEG. Moreover, using
these cut-off points, the authors demonstrated 20.5%
mortality in patients with high CRP and low albumin
levels. In a similar study, the mortality was found to be
approximately 60% in patients with a CRP of >21.5 mg/L
and albumin of <3.15 g/dL (10). In another study that
identified post-PEG CRP elevation as an independent
risk factor, an 18% mortality rate was reported at CRP
levels >50 mg/L. The cut-oft point for low albumin level
as an independent risk factor for mortality after PEG
in dementia patients has been reported to be 2.8 g/
dL (34). In another study, the cut-oft points were 78.3
mg/L for CRP and 2.71 g/dL for albumin. Consistent
with previous studies, these biomarkers were identified
as an independent risk factor for mortality, with 73.1%
of patients with high CRP/low albumin levels survived
less than 30 days after PEG, which was identified as an
independent risk factor for mortality (13). In this study,
high CRP and low albumin values were predictive of
mortality, which is consistent with the literature.

In this study, the optimal CAR cut-off value for
mortality discrimination was 20.216 with a sensitivity
of 73.5%, a specificity of 78.9%, a positive predictive
value of 69.2%, a negative predictive value of 82.2% and
76.8% test accuracy (OR 10.385, CI 95% 4.481-24.065,
p<0.001). A CAR value of 20.216 and higher increased
the odds of mortality by 9.3 times. This is consistent
with the literature, and in a study supporting this, it has
been suggested that the CRP/albumin ratio can be used
to predict complications and early mortality after PEG
insertion, and that higher CRP/albumin ratios may
help in decision-making in patient selection for the
procedure, since PEG is elective (25).

CAR ratio, low albumin and high CRP levels have
been previously reported as indicators of malnutrition,
inflammation and postoperative infection (7,14,15).
Since PEG is not an emergency procedure, it can be
postponed; The authors reported that it can be done
after investigating an underlying acute condition. In
the meantime, nutritional support can be provided
with less invasive methods such as parenteral nutrition
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or nasogastric catheter (7). PEG should therefore be
considered cautiously, particularly in patients with high
CRP levels and low albumin levels, as with any elective
surgical procedure.

The limitation of this study was that some data
were missing from the medical records due to
the retrospective design of the study. Besides, the
complication and mortality rates were determined
by reviewing file alone. Therefore, the possibility of
misjudgment of complications and cause of death
cannot be ruled out.

CONCLUSION

We suggest that the CAR ratio, low albumin and high
CRP levels could be predictors of early mortality.
Therefore, underlying acute conditions should be
identified and alleviated under the guidance of CAR,
albumin and CRP. Considering that PEG is an elective
procedure, we believe that it can be a safe and effective
procedure when nutritional support is provided by
alternative means and appropriate conditions are met.

ETHICAL DECLARATIONS

Ethics Committee Approval: The study was carried
out with the permission of Hitit University Non-
interventional Researches Ethics Committee (Date:
02.07.2021, Decision No: 2021-73)

Informed Consent: Because the study was designed
retrospectively, no written informed consent form was
obtained from patients.

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: No conflict of interest
was declared by the author

Financial Disclosure: The author declared that this
study had received no financial support.

Author Contributions: The author declares that he has
responsible for the design, execution, and analysis of the
paper and that he has approved the final version.

REFERENCES

1. Alverdy J, Chi HS, Sheldon GE The effect of parenteral nutrition
on gastrointestinal immunity. The importance of enteral
stimulation. Ann Surg 1985; 202: 681-4.

2. Deitch EA, Ma W], Ma L, Berg RD, Specian RD. Protein
malnutrition predisposes to inflammatory-induced gut-origin
septic states. Ann Surg 1990; 211: 560-7.

3. Kirby DE Delegge MH, Fleming CR. American
Gastroenterological Association technical review on tube feeding
for enteral nutrition. Gastroenterology 1995; 108: 1282-301.

4. Smith BM, Perring P, Engoren M, Sferra JJ. Hospital and long-

term outcome after percutaneous endoscopic gastrostomy. Surg
Endosc 2008; 22: 74-80.

5. Loser C, Wolters S, Folsch UR. Enteral long-term nutrition via
percutaneous endoscopic gastrostomy (PEG) in 210 patients: a
four-year prospective study. Dig Dis Sci 1998; 43: 2549-57.

6. Figueiredo FA, da Costa MC, Pelosi AD, Martins RN, Machado
L, Francioni E. Predicting outcomes and complications of
percutaneous endoscopic gastrostomy. Endoscopy 2007; 39: 333-8.

7. Blomberg ], Lagergren P, Martin L, Mattsson F, Lagergren
J. Albumin and C-reactive protein levels predict short-term
mortality after percutaneous endoscopic gastrostomy in a
prospective cohort study. Gastrointest Endosc 2011; 73: 29-36.

8. Lang A, Bardan E, Chowers Y, et al. Risk factors for mortality
in patients undergoing percutaneous endoscopic gastrostomy.
Endoscopy 2004; 36: 522-6.

9. Ljungdahl M, Sundbom M. Complication rate lower after
percutaneous endoscopic gastrostomy than after surgical
gastrostomy: a prospective, randomized trial. Surg Endosc 2006;
20: 1248-51.

10.Lee C, Im JP, Kim JW, et al. Intestine Research Group of the
Korean Association for the Study of Intestinal Disease Risk
factors for complications and mortality of percutaneous
endoscopic gastrostomy: a multicenter, retrospective study. Surg
Endosc 2013; 27: 3806-15.

11.Rahnemai-Azar AA, Rahnemaiazar AA, Naghshizadian R,
Kurtz A, Farkas DT. Percutaneous endoscopic gastrostomy:
indications, technique, complications and management. World J
Gastroenterol 2014; 20: 7739-51.

12.Barbosa M, Magalhaes J, Marinho C, Cotter J. Predictive factors
of early mortality after percutaneous endoscopic gastrostomy
placement: The importance of C-reactive protein. Clin Nutr
ESPEN 2016; 14: 19-23.

13.Karasahin O, Tasar PT, Timur O, et al. High C-reactive protein
and low albumin levels predict high 30-day mortality in
patients undergoing percutaneous endoscopic gastrotomy.
Gastroenterology Res 2017; 10: 172-6.

14.Stephens NA, Skipworth R], Fearon KC. Cachexia, survival and
the acute phase response. Curr Opin Support Palliat Care 2008;
2:267-74.

15.McMillan DC. An inflammation-based prognostic score and its
role in the nutrition-based management of patients with cancer.
Proc Nutr Soc 2008; 67: 257-62.

16.Ranzani OT, Zampieri FG, Forte DN, Azevedo LC, Park M.
C-reactive protein/albumin ratio predicts 90-day mortality of
septic patients. PLoS ONE 2013; 8.

17.Kim MH, Ahn JY, Song JE, et al. The C-reactive protein/albumin
ratio as an independent predictor of mortality in patients with
severe sepsis or septic shock treated with early goal-directed
therapy. PLoS ONE 2015; 10.

18.0h ], Kim SH, Park KN, et al. High-sensitivity C-reactive protein/
albumin ratio as a predictor of in-hospital mortality in older
adults admitted to the emergency department. Clin Exp Emerg
Med 2017; 4: 19-24.

19.Kaplan M, Ates I, Akpinar MY, et al. Predictive value of C-reactive
protein/albumin ratio in acute pancreatitis. Hepatobiliary
Pancreat. Dis. Int 2017; 16: 424-30.

20.Mao M, Wei X, Sheng H, et al. C-reactive protein/albumin and
neutrophil/lymphocyte ratios and their combination predict
overall survival in patients with gastric cancer. Oncol Lett 2017;
14: 7417-24.

21.Saito H, Kono Y, Murakami Y, et al. Prognostic significance
of the preoperative ratio of C-reactive protein to albumin and
neutrophil-lymphocyte ratio in gastric cancer patients. World J
Surg 2018; 42: 1819-25.

22.Zhao Q, Chen S, Feng JE. A novel inflammation-based prognostic
index for patients with esophageal squamous cell carcinoma:
neutrophil lymphocyte ratio/albumin ratio. Oncotarget 2017; 8:
103535-42.

39



Topcu et al. Factors affecting mortality in patients with percutaneous endoscopic gastrostom ] Med Palliat Care 2023; 4(1): 34-40

23.Kinoshita A, Onoda H, Imai N, et al. The C-reactive protein/
albumin ratio, a novel inflammation-based prognostic score,
predicts outcomes in patients with hepatocellular carcinoma.
Ann Surg Oncol 2015; 22: 803-10.

24.Wu M, Guo ], Guo L, Zuo Q. The C-reactive protein/albumin ratio
predicts overall survival of patients with advanced pancreatic
cancer. Tumour Biol 2016; 37: 12525-33.

25.Duzenli T, Ketenci M, Akyol T, et al. Predictive factors of
complications and 30-day mortality in patients undergoing
percutaneous endoscopic gastrostomy: the utility of C-reactive
protein to albumin ratio. Acta Gastroenterol Belg 2021; 84: 283-8.

26.Sanders DS, Anderson AJ, Bardhan KD. Percutaneous endoscopic
gastrostomy: an effective strategy for gastrostomy feeding in
patients with dementia. Clin Med 2004; 4: 235-41.

27.Grant MD, Rudberg MA, Brody JA. Gastrostomy placement and
mortality among hospitalized Medicare beneficiaries. JAMA
1998; 279: 1973.

28.Finocchiaro C, Galletti R, Rovera G, et al. Percutaneous
endoscopic gastrostomy: a long-term follow-up. Nutrition 1997;
13: 520.

29.Zopf Y, Maiss J, Konturek P, et al. Predictive factors of mortality
after PEG insertion: guidance for clinical practice. JPEN ]
Parenter Enteral Nutr 2011; 35: 50-5.

30.Singh D, Laya AS, Vaidya OU, Ahmed SA, Bonham AJ, Clarkston
WK. Risk of bleeding after percutaneous endoscopic gastrostomy
(PEG) Dig Dis Sci 2012; 57: 973-80.

31.Larson DE, Burton DD, Schroeder KW, DiMagno EP.
Percutaneous endoscopic gastrostomy. Indications, success,
complications, and mortality in 314 consecutive patients.
Gastroenterology 1987; 93: 48-52.

32.Joshi N, Caputo GM, Weitekamp MR, Karchmer AW. Infections
in patients with diabetes mellitus. N Engl ] Med 1999; 341: 1906—
12.

33.Taylor CA, Larson DE, Ballard D], et al. Predictors of outcome
after percutaneous endoscopic gastrostomy: a community-based
study. Mayo Clin Proc 1992; 67: 1042-9.

34.Higaki E, Yokota O, Ohishi M. Factors predictive of survival after
percutaneous endoscopic gastrostomy in the elderly: is dementia
really a risk factor? Am ] Gastroenterol 2008; 103: 1011-16.

40


https://www.uptodate.com/contents/gastrostomy-tubes-uses-patient-selection-and-efficacy-in-adults/abstract/13
https://www.uptodate.com/contents/gastrostomy-tubes-uses-patient-selection-and-efficacy-in-adults/abstract/13
https://www.uptodate.com/contents/gastrostomy-tubes-uses-patient-selection-and-efficacy-in-adults/abstract/13
https://www.uptodate.com/contents/gastrostomy-tubes-uses-patient-selection-and-efficacy-in-adults/abstract/11
https://www.uptodate.com/contents/gastrostomy-tubes-uses-patient-selection-and-efficacy-in-adults/abstract/11
https://www.uptodate.com/contents/gastrostomy-tubes-uses-patient-selection-and-efficacy-in-adults/abstract/11

