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Abstract

Background The aim of our study was to ascertain factors that favor early discharge and
predict mortality in post-percutaneous endoscopic gastrostomy (PEG) patients.

Methods Successive patients who underwent successful PEG placement during a 10-year
period in a single New York City hospital were included in the study. Data was retrospectively
extracted from hospital electronic medical records.

Results Two hundred and eighty-four patients underwent successful PEG placement. Forty-six
patients (16%) were discharged within 3 days of PEG placement (early discharge). Two hundred
and thirty six patients (84%) remained in hospital from 4 to 244 days (median 13.5) after PEG
insertion (late discharge). Twenty-six (9%) patients died in-house after PEG placement. A serum
albumin level <2.2 g/dL (P=0.007) and presence of 2 or more co-morbidities (P=0.019) were pre-
dictors of late discharge. A dementia indication was twice as likely to result in an early discharge
compared to a stroke indication (OR 2.39; 95% CI 1.07-5.36; P=0.033). Female sex, positive
urine cultures and low serum albumin levels were independent predictors of in-house mortality.

Conclusion Clinical and laboratory markers may predict post-PEG mortality as well as early
patient discharge.
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Introduction

Since its introduction in 1980 [1,2], percutaneous endo-

to those without PEGs. Likewise, PEG insertion has not shown
to provide survival benefit in patients with dementia [10].
In patients with head and neck cancer early placement

scopic gastrostomy (PEG) has become increasingly popular
and has supplanted surgical gastrostomy as the procedure of
choice for enteral nutrition in patients unable to partake of
adequate oral feeds due to impairment of swallowing func-
tion or dementia.

Despite its popularity, the beneficial effect of PEG is
uncertain or limited to selected patients [3-8]. The utility of
PEG in stroke patients has not been validated. One study [9]
indicated that stroke patients with PEGs were more likely to
have a higher complication rate and mortality when compared
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of a PEG may enhance the nutritional status and facilitate
treatment [3,4]. But even this subset suffers from an over
usage of PEGs [11].

Notwithstanding its narrow scope of benefit, PEGs con-
tinue to be placed in significant numbers. Over 200,000 PEGs
are performed annually in the United States [2].

Driving these numbers is an ethical nuance. Artificial nu-
trition and hydration (ANH) is ethically and legally accepted
as medical treatment [12]. Healthcare providers therefore
feel obligated to provide this ‘medical’ treatment and family
members are more likely to equate withholding ANH with
‘starving a person to death’ [12,13].

Apart from ethical and medical considerations a logistic
factor has been added to the equation making a complex is-
sue even more complicated. Nursing homes are increasingly
insisting on PEG placement prior to admission which in turn
is prompting hospitals to take an aggressive approach to PEG
placement in order to shorten the length of hospital stay. Our
study attempts to ascertain factors that predict prolonged stay
after PEG insertion that will guide physicians in their timing
of PEG placement.
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Methods

Study design

This study involved a retrospective review of endoscopy
reports and electronic medical records (EMR) of all patients
who had undergone successful PEG placement at Elmhurst
General Hospital. Patient data extracted from the EMR in-
cluded the following: age, sex, white cell count, chest X-ray
findings, albumin levels, blood culture and urine culture
reports, co-morbidities, length of stay in hospital after PEG
insertion and mortality.

The presence of the following co-morbidities was docu-
mented: hypertension, diabetes mellitus, congestive heart
failure, chronic obstructive pulmonary diseases and chronic
renal failure.

Patients

All patients who had successful PEG placement from
October 1, 1998 to March 31, 2009 were included in the study.

Procedure

PEG tubes were placed using the standard “pull through”
technique described by Ponsky and Gauderer [1]. All patients
were in-patients at the time of PEG insertion and received
a prophylactic dose of cefazolin 1 g intravenously 30 min
prior to the procedure. A standard 20-Fr PEG tube kit was
used in all cases. The PEG site was examined for evidence
of infection 24 h after insertion and tube feeds were sub-
sequently started.

Discharge

Patients were routinely revaluated 24 h after PEG inser-
tion and barring any complication, discharge planning was
initiated. The next step involved completion of a Patient
Review Instrument (a clinical tool used to assess a patient’s
condition and the amount of care required), submitted to
a long stay unit in preparation for discharge, a process that
usually took 48 h. The usual duration to discharge post PEG
placement was 72 h.

The primary endpoint of our study was early discharge
(ED) that is discharge within 3 days of PEG placement. Based
on this time frame, patients were divided into two groups:
early discharge (ED, <3 days post PEG placement) and late
discharge (LD, >3 days).

The secondary enpoint of our study was in-house mortality.

Statistical analysis

Descriptive statistics with regards to age are expressed
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in terms of range, mean and standard deviation. Unpaired
t-test and X* contingency table were used to compare con-
tinuous variables. Univariate analysis was performed using
Kaplan Meier Survival Analysis (Log rank test). Multivariate
analysis was done using Cox regression analysis or a multiple
logistic regression model. P value was considered significant
at a value <0.05.

Results

Patients

Two hundred and eighty-four patients underwent suc-
cessful PEG placement during the study period. All patients
were in-patients at the time of PEG placement. There were
157 males and 127 females in the study group. The age range
was 19 to 100 years (median 74, mean (SD) 70.5+16.4).

The indication for PEG placement was as follows: stroke
85 (30%); dementia 81 (29%); neurosurgical causes 62 (21%);
oropharyngeal tumors 18 (6%); esophageal tumors 7 (3%);
respiratory failure 22 (8%); and failure to thrive 9 (3%).

The mean age in years (SD) for three main indication
sub-groups, i.e., stroke, neurosurgical causes and dementia,
were: 71.3 (£15.7), 59.8 (£17.3) and 80 (+10.4), respectively.
These differences in mean age were statistically significant
(P= <0.001).

PEG to discharge

Post-PEG placement length of stay in hospital ranged
from 1 to 244 days (median 11 days). One hundred and twelve
patients (40%) were discharged in 7 days, 169 (60%) within
14 days, 202 (72%) within 21 days and 224 (79%) within 31
days (Fig. 1).

Two patients died within 3 days post-PEG placement.
Forty-six patients (16%) were discharged from the hospital
within 3 days of PEG placement (ED). Two hundred and
thirty six patients (84%) remained in hospital from 4 to 244
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days (median 13.5 days) post-PEG placement (LD). Of these
236 patients, 24 died in-house and the remaining 212 were
discharged from the hospital.

Mortality

Twenty-six (9%) of patients died in-house post-PEG
placement. Eight patients (3%) died within 14 days and 17
(6%) within 31 days of PEG placement (Fig. 2). Nine patients
died 31 to 185 days post-PEG placement. The median survival
in this group was 27 days. None of the deaths were related
directly to complications from PEG insertion.

Predictor variables: ED vs. LD

The following variables were analyzed to determine their

Table 1 Discharge variables

impact on time of discharge: age, sex, indication, ventilator
dependency, serum albumin levels, co-morbidities, positive
blood cultures, positive urine cultures and Clostridium dif-
ficile infection (Table 1).

Univariate analysis revealed a statistically significant dif-
ference between ED and LD with regards to age, ventilator
dependency, co-morbidities and serum albumin levels. But
on multivariate scrutiny, only age, presence of 2 or more
co-morbidities and low serum albumin levels proved to be
independent predictors of LD (Table 2).

The serum albumin levels in the ED group ranged from
1-4 g/dL (mean (SD) 2.53£0.69 median 2.55). In the LD group
the range was 1-4.4 g/dL (mean (SD) 2.25+0.64, median
2.20). A serum albumin value of <2.2 g/dL had a positive
predictive value of 87% for a late discharge. Sensitivity was
44% and specificity 65%.

A dementia indication was twice as likely to result in an
early discharge compared to a stroke indication (OR 2.39; 95%
CI 1.07-5.36; P=0.033).There was no statistically significant dif-
ference between the other indications and discharge outcome.

Of the 46 patients in the ED group 13 had no co-morbid-
ities; 23 had 1 and 10 had 2. In the LD group of 236 patients
51 had no co-morbidities; 88 had 1; 65 had 2; 31 had 3 and
1 had 4 co-morbid conditions. Ninety-seven patients (41%)
in the LD group had 2 or more co-morbidities compared to
10 patients (22%) in the ED group. These differences were
statistically significant (Chi-square=5.49; DF=1; P=0.019).

Predictor variables: mortality

Female gender, low serum albumin levels and positive
urine cultures proved to be predictors of mortality on uni-
variate analysis (Table 3), a correlation that was confirmed
by the multivariate model (Table 4).

ED LD p
(46) (236)
Age, mean (SD) 75.6+14.3 69.4+16.6 0.017
Gender, n (%)
Male 23 (50%) 133 (56%) 0.428
Female 23 (50%) 103 (44%)
Indications
Stroke, n, (%) 11 (24) 74 (31) 0.3142
Dementia, n, (%) 21 (46) 59 (25) 0.005
Neurosurgery, n, (%) 7 (15) 54 (23) 0.25
S. Albumin, mean (range) 2.53 g/dL (1-4) 2.25 g/dL (1-4.4) 0.007
Ventilator dependency n, (%) 22 (48) 164 (70) 0.005
Blood positive culture, n, (%) 3(6) 33 (14) 0.165
Urine positive culture, n, (%) 16 (34) 91 (39) 0.63
C. difficile, n, (%) 2 (4) 18 (8) 0.43
Co-morbidities (=2) n, (%) 10 (22) 97 (41) 0.019
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Table 2 Discharge variables. Multivariate analysis
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Variable Coefficient SE Odds ratio 95% CI P

Age 0.03605 0.01201 1.0367 1.0126 to 1.0614 0.0027
Albumin 0.72056 0.27117 2.0556 1.2081 to 3.4975 0.0079
Co-morbidity -0.88733 0.37939 0.4118 0.1957 to 0.8661 0.0193
Ventilator -0.27570 0.35367 0.7590 0.3795 to 1.5182 0.4357

SE, standard error; CI, confidence intervals

Complications

Eight patients (2.8%) had PEG related complications.
Bleeding occurred at the PEG site in 4 (1.4%) patients. One
patient required surgical sutures to control the bleeding while
in the remaining 3 patients, local measures like a pressure
bandage and the discontinuation of low-dose anticoagulation
helped control the bleeding.

Peristomal infection was noted in 4 patients (2.8%). Two
patients had a definite purulent discharge at the site of PEG
placement; one patient had erythema and fever while 1 patient
had erythema and a minimal discharge. All peristomal infec-
tions resolved with local wound care and antibiotic therapy.

Discussion

Rates for PEG insertion vary widely in the United States
with rates ranging from 0 to 38.9 per 100 hospitalizations of
nursing home patients [14]. Rates appear to be affected by
hospital characteristics (for-profit vs. government and size) as
well as location. One study [15] reported a national average of
53.6 per 1000 elderly nursing home residents with advanced
dementia, with rates ranging from 2.1 (Utah) to 100.5 (Alabama).

This wide range points to the lack of a standardized ap-

Table 3 Mortality variables

Died Alive at
in-house  discharge P
(26) (258)
Age, mean (SD) 75.4+15.7 70+16.4 0.11

Gender, n (%)

Male 12 (46%) 145 (56%) 0.007
Female 14 (54%) 113 (44%)
Indications
Stroke, n, (%) 6 (23) 79 (31) 0.53
Dementia, n, (%) 10 (38) 71 (28) 0.24
Neurosurgery, n, (%) 6(23) 56 (22) 0.87
S. Albumin g/dL, mean (SD) 2.03+0.47 2.32+0.67 0.03
Ventilator dependency n, (%) 22 (85) 163 (63) 0.71
Blood positive culture, n, (%) 6 (23) 30 (12) 0.31
Urine positive culture, n, (%) 13 (50) 96 (37) 0.015
Co-morbidities (=2) n, (%) 12 (46) 97 (38) 0.65

proach with no uniform guidelines to regulate the process. It
is also a reflection of the subjective factors that play a role in
PEG insertion like patient and family preference and provider
‘threshold’ for placing a PEG.

Percutaneous endoscopic gastrostomy is usually performed
in patients with serious disease conditions who are usually
elderly and closer towards the end of their life span. The
median age of patients undergoing PEG in our study was 74
years. Several studies [16-19] have reported similar findings
with the mean age ranging from 66 to 80 years.

In our study, stroke was the commonest indications for
PEG placement accounting for 30% of patients. Other studies
[18,20] have also noted stroke to be the commonest indica-
tion with figures ranging from 42-49%. Dementia is another
important indication [18-20]. In one study [18] dementia
was the dominant indication making up 59% of hospitalized
patients and 70% of nursing home patients undergoing PEG
placement. Twenty nine percent of our patients had dementia.
Our cohort of patients was unique in that we had 21% of patients
with neurosurgical causes like head trauma as the indication.

Peristomal infection was observed in 4 (2.8%) of our
patients similar to previous studies [21].

The in-house mortality post-PEG placement was 9% in
our study. Two studies [16,17] reported slightly higher rates
of 11%. Another study [22] indicated that in-house mortality
was possibly as high as 15%.

Sixty-five percent of in house mortalities in our study
occurred within 31 days. Smith et al [16] reported that 40
(50%) of 80 patients who died prior to discharge, died within
one week of PEG placement.

When discharged patients are included in the analysis
the mortality rate is even more concerning. While we were
unable to address this issue in our study because of insuffi-
cient data on discharged patients, reports from other studies
[16,18,20,23] indicate an overall 30-day mortality rate (inclusive
of discharged patients) ranging from 22-26%. The combined
90-day mortality rate exceeds 40% [18,20] and the cumulative
one-year mortality rates may be as high as 61-67% [20,24,25].

Researchers have attempted to delineate markers that
would predict early mortality in order to stratify patients re-
ferred for PEG placement. Light et al [23] found old age (>75
years), urinary tract infection and previous aspiration to be
associated with a high 30-day mortality. Stroke patients with
PEGs did poorly when compared to other indication groups
[25]. In one study [20] although the 30-day mortality between
the indication groups was not significantly different, the one
year mortality after PEG was 67% in stroke patients compared
to 58% in dementia patients. Mechanical ventilation is also
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Table 4 Mortality variables. Multivariate analysis

Variable Coefficient SE QOdds ratio 95% CI P

Albumin -0.8111 0.3709 0.4443 0.2156 to 0.9159 0.0288
Sex -1.4329 0.4432 0.2386 0.1005 to 0.5663 0.0012
Urine positive culture 0.9371 0.4384 2.5524 1.0857 to 6.0006 0.0325

SE, standard error; CI, confidence intervals

associated with a poor prognosis [16]. Co-morbidities like
diabetes mellitus and chronic obstructive pulmonary disease
also contribute to early mortality [19,26].

Several studies have consistently shown a low serum albumin
level to be a marker of early mortality [19,27,28]. Prealbumin is
areliable indicator of in-house mortality in elderly hospitalized
patients and could be a better indicator than albumin because of
its short half-life (2 days) in patients requiring PEGs [29]. So far
there are no studies that have evaluated the role of prealbumin
in patients undergoing PEG placement.

In addition to positive urine cultures and low serum
albumin levels which have shown to be independent predic-
tors of mortality in other studies [19,23,27,28] we also found
female sex to be an independent predictor as well. Other
studies have reported a male predisposition [26] or no dif-
ference at all [16,19,30]. Co-morbidities did not prove to be
an independent predictor of mortality in our study, similar
to that found by Blomberg et al [28].

The majority of patients, 84% in our study, had a pro-
longed stay in the hospital post-PEG placement. Only 16%
of patients were discharged from the hospital within 3 days
of PEG insertion (Fig. 1).

Therefore to aid in better patient selection our study
attempted to determine whether markers of early mortality
after PEG insertion could also be used to predict the length
of hospital stay post-PEG placement.

Univariate analysis identified mechanical ventilation, low
albumin levels and presence of 2 or more co-morbidities as
predictors of late discharge, but only two of these low albumin
levels and presence of 2 or more co-morbidities proved to be
valid on multivariate analysis. A diagnosis of dementia was
more likely to result in an early discharge when compared
to the other categories.

In our study interestingly, the LD patients had a mean
age that was lower than the ED patients which was statisti-
cally significant. We attribute this to the significantly higher
proportion of dementia patients in the ED category who had
a higher mean age.

In view of the significant post-PEG mortality, patient
selection must be prudent to avoid PEG placement in futile
cases [30]. Some researchers [7,30] have proposed a ‘cooling’
period or a wait period as a strategy to prevent early deaths.

One study [7] compared mortality rates after PEG inser-
tion in two hospitals, one which had a one week waiting list
policy and one which did not. The hospital with a one-week
waiting policy inserted fewer PEGs and had a lower one-month
post-PEG mortality when compared to the hospital with no
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waiting policy. In the hospital with a one-week waiting policy
there were nine deaths after referral for a PEG but prior to
PEG insertion indicating that a significant number of patients
will die prior to PEG insertion after a referral is made.

In our study 17 patients died in-house after PEG inser-
tion within 31 days and at least 2 patients died after discharge
within the same period (complete data on discharged patients
was not available). None of these deaths were related to the
procedure and were the consequence of the patient overall
medical condition. A hypothetical one-month waiting period
would have resulted in at least 6% less PEGs being inserted.
During this waiting period the patient maybe fed with other
means like a nasogastric tube as some researchers have sug-
gested [30]. The FOOD trial [5] indicated that in the first 2-3
weeks after an acute stroke, a better outcome is reached by
nasogastric tube feeding as opposed to a PEG.

Summary Box

What is already known:

« Beneficial effects of percutaneous endoscopic gas-
trostomy (PEG) are uncertain; nevertheless over
200,000 PEGs placed annually in the United States

o There is a significant mortality post-PEG placement

o Markers of mortality in post-PEG placement patients
like old age, co-morbidities and serum albumin
levels are well known

What the new findings are:

o The study identifies markers that predict early dis-
charge in post-PEG patients who survive

o We suggest that these markers should be taken
into account in decision making and timing of
PEG-placement

o The high mortality post-PEG placement is re-
emphasized

o The study raises an important question of a waiting
period to preclude unnecessary PEGs in patients
likely to die in the immediate post-PEG placement
period




Approximately 200,000 PEGs are placed in the United States
every year. A waiting period of 30 days would result in nearly
20,000 less PEGs being inserted if we use a conservative 10%
rate for the 30-day mortality post-PEG placement. Some studies
have indicated the overall 30-day mortality rate (inclusive of
deaths post discharge) to be as high as 22-26% [16,18,20,23].

One study [31] indicated that the cost of a PEG placement
is $1870. Using this figure, the amount of savings netted by
a wait and watch strategy would be of the tune of 37.4 mil-
lion dollars, a significant amount in these cost-cutting days.

A waiting period also allows adequate time for recovery
of swallowing function after a stroke or to assess any signs
of improvement. Studies indicate that 37% of patients with
dysphagia after a stroke recover swallowing function within
8 days and 87% maybe swallowing normally by day 14 [32].

Patient selection and timing of PEG placement must
be guided by prognostic markers of mortality as well early
discharge. Additionally a ‘cooling’ period may decrease post-
PEG mortality, aid in spontaneous recovery of swallowing
function in some patient and result in significant cost saving.
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