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Abstract: Objectives: Elderly patients requiring emergency general surgery (EGS) are at high risk for
complications due to preexisting malnutrition. Thus, correcting nutritional deficits perioperatively is essential
to improve outcomes. However, even in patients unable to tolerate enteral nutrition, initiation of parenteral
nutrition (PN) is often delayed due to concerns of associated complications. In this study, we hypothesized that
in elderly EGS patients with relative short-term contraindications to enteral nutrition, early administration of PN
is as safe as delayed administration. Furthermore, early PN may improve outcomes by enhancing caloric intake
and combatting malnutrition in the immediate perioperative period. Design and Setting: A single-institution,
retrospective review was performed at a quaternary academic medical center. Participants: Participants consisted
of 58 elderly patients >65 years of age admitted to the EGS service who required PN between July 2017 and July
2020. Measurements: Postoperative outcomes of patients started on PN on hospital day 0-3 (early initiation) were
compared to patients started on PN on hospital day 4 or later (late initiation). Bivariate analysis was conducted
using the Chi-square or Fisher’s exact test for categorical variables and the Wilcoxon-Mann-Whitney test and
F-test for continuous variables. Results: Fifty-eight patients met inclusion criteria, with 27 (46.6%) patients
receiving early PN and 31 (53.4%) receiving late PN. Both groups shared similar baseline characteristics,
including degree of frailty, body mass index, and nutritional status at time of admission. Complications
associated with PN administration were negligible, with no instances of central venous catheter insertion-related
complications, catheter-associated bloodstream infection, or factors leading to early termination of PN therapy. A
significantly higher proportion of patients in the early administration group met 60% of their caloric goal within
72 hours of admission (62.9% versus 19.5%, p=0.0007). Patients receiving late PN demonstrated a significantly
higher rate of unplanned admission to the intensive care unit (38.7% versus 14.8%, p=0.04). Moreover, there
was a 21.5% reduction in mortality among patients in the early initiation group compared to patients in the
late initiation group (33.3% versus 54.8%, p=0.10). Conclusions: Early initiation of PN in hospitalized elderly
EGS patients was not associated with increased adverse events compared to patients undergoing delayed
PN administration. Furthermore, patients receiving early PN demonstrated a 2.6-fold decrease in the rate of
unplanned admission to the intensive care unit and trended toward improved mortality. Based on these results,
further prospective studies are warranted to further explore the safety and potential benefits of early PN
administration in elderly surgical patients unable to receive enteral nutrition.
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Introduction

Following emergent surgery, adequate nutritional status
is fundamental to a patient’s successful recovery. The added
stress of the perioperative period and critical illness increase
caloric demands and subsequent risks for malnutrition, immune
system dysfunction, and poor healing (1). Moreover, due to
the nature of their disease process, most patients requiring
emergency general surgery (EGS) frequently present at
admission with a recent history of inadequate food intake,
thus increasing their risk of prolonged undernutrition and
concomitant surgical complications.

Although enteral nutrition (EN) remains the preferred
route of dietary support in hospitalized patients, EGS patients
frequently exhibit relative contraindications or poor tolerance
to EN in the perioperative period. In the postoperative adult
patient unable to receive EN, current guidelines by the
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American Society of Parental and Enteral Nutrition (ASPEN)
favor waiting 5-7 days prior to the initiation of parenteral
nutrition (PN), and only if the duration of therapy is anticipated
to exceed at least 7 days (2). Even in critically ill patients
with contraindications to enteral feeding for the indeterminate
future, administration of PN is commonly delayed due to
historical concerns over accompanying complications, such
as infections, metabolic derangements, and liver dysfunction
(3). While an average, previously healthy adult may tolerate
delayed nutritional supplementation, the elderly population
represents a unique cohort at high risk for poor postoperative
outcomes due to increased rates of preexisting malnutrition,
decreased baseline functional status, and diminished ability to
adapt to metabolic stress (4). Consequently, these patients may
exhibit a more difficult recovery in the setting of inadequate
nutritional intake.

Compared to younger age groups, elderly patients account
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for a disproportionate burden of admissions and health care
spending, presenting with a greater number of comorbid
conditions, more frequent hospitalizations, and longer
durations of stay (5). Furthermore, with an increasingly aging
population, the percentage of people 65 years and older is
expected to nearly double worldwide over the next three
decades, signifying an anticipated parallel increase in health
care needs (6). The need for emergency surgery increases
with age, with numerous EGS diagnoses occurring at a higher
incidence among older age groups (7-9). Notably, nutritional
derangements in elderly patients have been associated with
a broad range of unfavorable outcomes, including longer
hospital stay, pressure ulcers, higher infection rates, increased
falls, and death (10-12). Furthermore, malnutrition is a well-
established but often underreported risk factor for poor surgical
outcomes, with surgical stress creating a catabolic state that
further compounds protein and energy depletion (13). Studies
indicate that nearly 50% of elderly hospitalized patients are
undernourished or malnourished on admission, with current
guidelines recommending initiation of PN as soon as possible
in critically ill patients unable to receive EN who are at high
nutrition risk or severely malnourished (14, 15). However,
despite the wide availability of validated nutrition assessment
tools, routine screening of hospitalized patients is broadly
underutilized in clinical practice (16). In addition, energy goals
are frequently not met among inpatients (16, 17). Therefore,
given the high incidence of preoperative malnutrition in elderly
adults in conjunction with the added physical stress of surgery,
it is likely that patients at high nutritional risk with indications
for early PN remain grossly underestimated. This ultimately
leads to delays in nutrition delivery and the inability to achieve
nutritional intake goals.

Current recommendations guiding the use of PN
in hospitalized patients are based on studies that include a
wide range of ages and may be less pertinent to high-risk
age groups, such as geriatric patients. Furthermore, while
modern therapeutic guidelines, advanced monitoring, and
improvements in medications have significantly decreased the
overall incidence of complications associated with PN use,
hesitancy regarding its initiation continues to exist among
inpatient providers (18-21). Based on these observations, we
hypothesized that in elderly EGS patients with relative short-
term contraindications to EN, early administration of PN is as
safe as delayed administration. Moreover, early administration
of PN may be beneficial in elderly surgical patients by
enhancing caloric intake in the early perioperative period.

Methods

Patient population and outcomes

This study was submitted to the Colorado Multiple
Institutional Review Board (COMIRB) who deemed it
exempt. A single-institution, retrospective review of elderly
adult patients admitted to the EGS service at a quaternary
academic medical center between July 2017 and July 2020 was
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conducted. Patients >65 years of age who required initiation
of PN during admission were included. Early initiation of PN
was defined as within the first 0-3 days of admission, while
late initiation of PN was defined as day 4 or later. Patient data,
including demographics, medical comorbidities, Charlson
Comorbidity Index, protein-calorie malnutrition present on
admission, body mass index, admitting diagnosis, surgical
interventions, hospital length of stay, PN-related complications,
30-day postoperative complications, and 90-day mortality,
were collected from patient medical records. The Charlson
Comorbidity Index predicts 10-year survival based on the
presence of various predefined comorbidities (22). Each
comorbidity category has an associated weight based on the
severity of disease and adjusted risk of mortality, with the
sum of all weights resulting in a single comorbidity score. The
Charlson Comorbidity index was used as an objective measure
to help risk stratify patients and compare severity of illness
across groups. A diagnosis of protein-calorie malnutrition
was established by the consulting dietitian based on criteria
provided in Supplemental Material 1. All data were stored in a
REDCap database.

The primary outcome of the study was adverse events
associated with PN administration, including central venous
catheter insertion-related complications (pneumothorax,
hemothorax, arterial injury, or nerve injury), catheter-
associated bloodstream infection, catheter-associated deep
venous thrombosis, and early termination of PN therapy
due to associated laboratory derangements or other related
complication. Secondary outcomes included hospital length
of stay, days of mechanical ventilation, infection (pulmonary,
non-catheter-associated bloodstream, urinary tract, wound, or
other), wound dehiscence, non-catheter-associated deep venous
thrombosis, pulmonary embolism, renal failure requiring
renal replacement therapy, unplanned intubation, unplanned
admission to the intensive care unit (ICU), unplanned
reoperation, readmission within 30 days of discharge, and
90-day mortality.

Frailty Index

Frailty is a multifactorial syndrome prevalent among elderly
adults and associated with various poor health outcomes,
including death (23). There are many definitions and methods
for measuring frailty, including a clinical phenotypic
framework or calculation of a Frailty Index (FI) (24, 25). The
FI is based upon the accumulation of age-related conditions
and calculated by dividing the number of deficits present by the
number of total deficits considered in that particular scale. The
optimal approach to characterizing frailty in the geriatric acute
care surgery population has been inadequately studied. We
pooled deficits from multiple studies to create a list of variables
that were biologically sensible, related to the process of aging,
impactful in the setting of acute illness or emergent surgical
intervention, and relatively easy to glean from the medical
record (26, 27). A FI was calculated for each patient using the
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Table 1

Clinical and laboratory data used to calculate a patient’s Frailty Index

Variable

Definition

Cardiac disease

Peripheral arterial disease
Stroke
Diabetes

Chronic bronchitis or emphysema
Cancer

Arthritis

Hypertension

Stomach or intestinal ulcers
Urinary incontinence

Dementia or memory problem
Needs help with personal care
Mobility problem

Takes >5 medications

Abnormal systolic blood pressure
Abnormal diastolic blood pressure
Abnormal oxygen saturation
Abnormal sodium

Abnormal potassium

Abnormal glucose

Abnormal urea

Abnormal creatinine

Abnormal venous lactate
Abnormal phosphorous
Abnormal total protein
Abnormal albumin

Abnormal alkaline phosphatase

Abnormal aspartate aminotransferase

Abnormal troponin

Abnormal international normalized ratio (INR)

Abnormal white blood cell count
Abnormal hemoglobin

Abnormal platelets

Includes history of coronary artery disease, congestive heart failure, ischemic or non-ischemic
cardiomyopathy, myocardial infarction, previous percutaneous cardiac intervention, and valvular

disorder

History of claudication or revascularization procedure

History of stroke with or without residual deficits

Diagnosis of diabetes mellitus requiring daily dosages of exogenous insulin or a non-insulin anti-diabetic

agent(s)

Active cancer not currently in remission

Diagnosis of high blood pressure requiring treatment

Diagnosed based on endoscopy or discovered intraoperatively

Requires assistance with a walker or wheelchair for some or part of the day

Excludes over-the-counter medication

<90 or >140 mmHg
<60 or >90 mmHg
<90%

<133 or >145 mmol/L
<3.5 or>5.1 mmol/L
<70 or >199 mg/dL
>25 mg/dL

>1.30 mg/dL

>2.2 mmol/L

<2.5 or >5.0 mg/dL
<6.4 or >8.9 g/dL
<3.50r>5.7 g/dL
>117 U/L

>39 U/L

>0.04 ug/L
<09or>1.2
<4.0or>11.1 109/L
<143 or>18.1 g/dL.
<150 or >400 109/L

Modified from Cheung A, Haas B, Ringer TJ, McFarlan A, Wong CL. Canadian Study of Health and Aging Clinical Frailty Scale: Does It Predict Adverse Outcomes among Geriatric

Trauma Patients? ] Am Coll Surg. 2017;225(5):658-65.e3

variables provided in Table 1. Vitals and laboratory variables
were documented based on the first available values within 48
hours of presentation to the hospital. Based on prior reports,
patients with a FI >0.25 were considered to be frail, while
patients with a score of <0.08 were deemed to be non-frail (26,

27).

Statistical Analysis

Bivariate analysis was conducted using the Chi-square or
Fisher’s exact test for categorical variables and the Wilcoxon-
Mann-Whitney test and F-test for continuous variables.
Composite morbidity was defined as the presence of one or
more of the following: infection, wound dehiscence, renal
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failure requiring renal replacement therapy, unplanned
intubation, and unplanned admission to the ICU. Multivariable
logistic regression analysis was used to determine variables
independently associated with 90-day mortality or composite
morbidity, with candidate variables including early versus late
initiation of PN, age, gender, FI, body mass index, Charlson
Comorbidity Index, and the number of operations.

Descriptive statistics are presented as absolute numbers
and percentages for categorical variables and median and
interquartile range (IQR) for continuous variables. A two-sided
p-value of <0.05 was considered statistically significant. All
analyses were performed using Stata version 15.1 (StatCorp,
College Station, TX) and SAS version 9.4 (SAS Institute Inc,
Cary, NC).

Results

Patient characteristics

A total of 58 elderly patients were admitted to the EGS
service at a quaternary academic medical center and required
PN initiation during the study period. Admitting diagnoses
are summarized in Table 2. Intestinal obstruction (36.2%),
perforated viscus (19.0%), and mesenteric ischemia (17.2%)
were the three most common reasons for admission, accounting
for over 70% of all diagnoses. During hospitalization, 27
(46.6%) patients received early PN, and 31 (53.4%) received
late PN. Baseline characteristics of patients in the early versus
late initiation groups are summarized in Table 3. Bivariate
analysis revealed no significant differences between groups.
The median age of the entire cohort was 71.7 years, with a
relatively equal distribution of males (53.4%) and females
(46.6%). The median Charlson Comorbidity Index of the entire
cohort was 4, correlating to a 10-year survival of approximately
53%. Additionally, the median FI score was 0.27, suggesting a
significant degree of frailty among all patients studied.

Table 2
Summary of admitting diagnoses

Admitting Diagnosis Frequency (N=58)

Intestinal obstruction 21 (36.2)
Perforated viscus 11 (19.0)
Mesenteric ischemia 10 (17.2)
Hernia 6(10.3)
Diverticulitis 5(8.6)
Appendicitis 1(1.7)
Other 4(6.9)

Values are presented as N (%)

At the time of admission, a consulting dietitian screened
patients for the presence of protein-calorie malnutrition.
Screening was completed in 67.2% of the study cohort, with
the remaining patients unable to be adequately assessed. Of
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those screened, 46.2% of patients met criteria for moderate or
severe malnutrition. There were no significant differences in
malnutrition rates (44.4% versus 47.6%, p=0.84) or median
body mass index (27.9 kg/m2 versus 23.4 kg/m2, p=0.08)
between early and late administration groups.

Most patients (91.4%) required 1 or more operations, while
the remaining 8.6% of patients were admitted to the EGS
service for observation and non-operative management. Of
those undergoing surgery, 64.2% required a small and/or large
bowel resection, and 41.5% were left with an open abdomen
after the initial operation with return to the operating room at a
later date for abdominal closure.

Outcomes following early versus late initiation of
parenteral nutrition

The incidence of adverse events explicitly associated with
PN administration was overall rare. There were no instances
of central venous catheter insertion-related complications,
including pneumothorax, hemothorax, arterial injury, or nerve
injury, or catheter-associated bloodstream infections in either
the early or late initiation groups. In addition, there were no
cases requiring early termination of PN therapy for any reason.
The rate of catheter-associated deep venous thrombosis was
similar between early and late initiation groups (14.8% versus
9.7%, p=0.69). Notably, a significantly higher proportion of
patients in the early administration group met 60% of their
caloric goal within 72 hours of admission (62.9% versus
19.5%, p=0.0007).

Other postoperative complications, including infection
(40.7% versus 48.4%, p=0.56), wound dehiscence (11.1%
versus 12.9%, p=1.0), renal failure (11.1% versus 6.5%,
p=0.66), unplanned intubation (18.5% versus 12.9%, p=0.72),
unplanned reoperation (14.8% versus 16.1%, p=1.0), and
30-day readmission (3.7% versus 3.2%, p=1.0) were similar
between early and late initiation groups (Table 4). Likewise,
length of stay (18 days versus 19 days, p=0.28) and days of
mechanical ventilation (1 day versus 1 day, p=0.62) did not
significantly differ. The early initiation group demonstrated
a significant decrease in critical care needs, with a 23.9%
reduction in the rate of unplanned admission to the ICU (14.8%
versus 38.7%, p=0.04). Moreover, there was a 21.5% reduction
in mortality rate among patients in the early initiation group
compared to patients in the late initiation group (33.3% versus
54.8%, p=0.10).

In a multivariable logistic regression model, timing of
initiation of PN was not a significant predictor of 90-day
mortality (Table 5). Charlson Comorbidity Index and number
of operations were the only factors independently predictive of
mortality. Specifically, for each 1-point increase in Charlson
Comorbidity Index, a patient’s chance of death doubled
(OR 2.09, 95% CI 1.24-3.51, p=0.006). Likewise, for each
additional operation endured, a patient’s chance of death
increased 2.5 times (OR 2.56, 95% CI 1.28-5.15, p=0.001). A
multivariable logistic model for overall morbidity, including
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Table 3
Baseline patient characteristics of elderly patients receiving early versus late parenteral nutrition

Full Cohort Early Initiation Late Initiation  p-value

N 58 27 31 -
Age 71.7(674-77.3)  71.1(67.0-76.8)  71.9 (68.5-79.1) 0.38
Gender 0.82

Female 27 (46.6) 13 (48.1) 14 (45.2)

Male 31(534) 14 (51.9) 17 (54.8)
Presence of malnutrition (N=39 patients screened) 18 (46.2) 8(444) 10 (47.6) 0.84
Body mass index (kg/m2) 253 (21.3-30.1) 279(214-328) 234 (20.2-28.7) 0.08
Charlson Comorbidity Index 4 (3-5) 4 (3-5) 3 (4-5) 0.74
Frailty Index 0.27 (0.18-0.32)  0.28(0.18-0.32)  0.25(0.18-0.32) 0.78
Number of operations 1(1-2) 1(1-2) 1(1-2) 0.71
Values are presented as N (%) or median (IQR).

Table 4
Outcomes of patients receiving early versus late parenteral nutrition
Early Initiation Late Initiation p-value

N 27 31 ---
Length of stay (days) 18 (12-24) 19 (13-30) 0.28
Mechanical ventilation (days) 1 (0-7) 1 (0-5) 0.62
Any infection 11 (40.7) 15 (48.4) 0.56

Pulmonary 4(14.8) 3(9.7) 0.69

Bloodstream (non-catheter associated) 2(74) 3(09.7) 1.0

Urinary tract 2(74) 4(12.9) 0.68

Wound 0(0.0) 2 (6.5) 0.49

Other 6(22.2) 10 (32.3) 0.39
Wound dehiscence 3(11.1) 4(12.9) 1.0
Deep venous thrombosis (non-catheter associated) 2(74) 7(22.6) 0.15
Pulmonary embolism 0(0.0) 1(3.2) 1.0
Renal failure 3(11.1) 2(6.5) 0.66
Unplanned intubation 5(18.5) 4(12.9) 0.72
Unplanned admission to intensive care unit 4(14.8) 12 (38.7) 0.04
Unplanned reoperation 4(14.8) 5(16.1) 1.0
30-day readmission 1(3.7) 1(3.2) 1.0
90-day mortality 9(33.3) 17 (54.8) 0.10
Values are presented as N (%) or median (IQR).
aggregated events of any infection, wound dehiscence, renal Discussion

failure, unplanned intubation, or unplanned admission to the
ICU, revealed no significant predictors. EGS patients frequently demonstrate relative
contraindications to EN in the perioperative period, and thus,
administration of PN is often a consideration. However,

controversy and variation in clinical practice persist regarding
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the optimal timing of initiation of PN in the postoperative
patient. Elderly surgical patients represent a particularly
vulnerable cohort of patients at increased risk for malnutrition
and postoperative outcomes. PN is frequently delayed due to
concerns regarding PN-associated complications. The goal
of this study was to evaluate whether early administration
of PN in hospitalized elderly EGS patients was associated
with increased adverse events compared to patients receiving
delayed PN. Our results indicate that early initiation of PN is
as safe as delayed initiation in elderly surgical patients with
short-term contraindications to enteral feeding. Furthermore,
patients receiving early PN demonstrated a 2.6-fold decrease in
the rate of unplanned admission to the ICU and trended toward
improved mortality, indicating decreased critical care needs and
potentially reduced severity of illness.

Table 5
Multivariable logistic regression model of variables
independently associated with 90-day mortality

Variable OR (CI) p-value
Age (per 10 years) 0.90 (0.66-1.22) 049
Gender 1.28 (0.33-4.96) 0.72
Body mass index 2.56 (1.28-5.15) 0.10
Frailty Index 1.22 (<0.01-999) 0.96
Charlson Comorbidity Index 2.09 (1.24-3.51) 0.006
Early versus late initiation of parenteral nutrition 0.46 (0.12-1.79) 0.26
Total number of operations 2.56 (1.28-5.15) 0.001

OR: odds ratio; CI: confidence interval.

While the timing of initiation of PN in adult patients has
been frequently debated in the literature, there is continued
controversy over optimal administration practices and a
lack of data specifically addressing PN use in the elderly.
Consequently, this scarcity of evidence and assortment of
opinions amongst practitioners has resulted in a wide variance
in practice patterns and general discomfort surrounding PN
administration and timing of initiation. Two randomized
controlled trials, the EPaNIC trial and the Early PN Trial,
evaluated the timing of PN administration in critically ill
patients admitted to the ICU, with adults >18 years of age
eligible for inclusion (28, 29). Neither study found a reduction
in mortality or infection rates with early PN. In the EPaNIC
trial, late initiation of PN was associated with several benefits,
including shorter duration of mechanical ventilation, shorter
duration of renal replacement therapy, shorter ICU stay, shorter
hospital stay, and reduced health care costs (28). Importantly,
this trial enrolled critically ill adults to begin PN regardless of
the adequacy of enteral intake, with the dose of PN targeted to
meet 100% of a patient’s caloric goal through combined PN
and EN. In contrast, our study primarily focused on patients
with contraindications or intolerance to EN, with only 3 of
the 58 patients receiving EN simultaneously with PN. The
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Early PN Trial also focused on this subset of patients unlikely
to receive any early EN. Both medical and surgical patients
were included, with 65% of patients requiring surgery. Results
demonstrated that early administration of PN was protective
against both muscle wasting and fat loss, although this did not
translate into improvements in physical function or mortality at
60 days (29).

EGS patients frequently present with complex
intraabdominal processes that prevent the immediate use
of the gastrointestinal tract. Therefore, PN is often the only
option for many EGS patients presenting with intestinal
obstruction, perforation, or other pathology that prohibits
adequate oral or enteral intake (30). Historically, concerns
regarding PN-associated complications were commonly cited
reasons for delaying PN initiation or avoiding its use altogether.
However, much of the data outlining these risks are derived
from dated studies conducted in the 1980s to early 2000s
(21). Studies performed within the most recent decade have
failed to demonstrate the same rates of infection, potentially
due to improved glycemic control as well as improved
sterile technique and central line care (18, 20). Likewise,
increasing access to inpatient nutrition consult services and
better education amongst healthcare providers have assisted
in proper management and avoidance of PN-related metabolic
disturbances and nutritional derangements. Furthermore, some
of the more feared risks, such as metabolic bone disease, liver
failure, and central venous access complications, are more
frequently associated with long-term, chronic use of PN and
less likely to occur in inpatients requiring short-term therapy
(31). In the present study, complications related to PN were
negligible following a median duration of use of 10 days.
Additionally, no patients in this cohort demonstrated metabolic
or electrolyte derangements that necessitated premature
cessation of PN therapy. Therefore, in the setting of short-term,
in-hospital use, PN-associated complications may be less of a
concern than initially suggested.

In addition to demonstrating a nominal rate of PN-related
complications, this study also revealed a potential benefit
of early PN use in this particular population. Morbidity and
mortality outcomes for patients requiring emergent general
surgery are an estimated 7-fold higher compared to elective
surgery (32). These rates are further amplified in the elderly
population, with mortality increasing every decade beyond
age 50 years, reaching nearly 40-50% in patients 80 years and
older (9). Our cohort demonstrated a similar trend, with an
overall mortality rate of 45% for the entire group. Additionally,
similar to our findings, a study by Joseph et al evaluating
geriatric EGS patients demonstrated that, on average, nearly
half of a patient’s hospital stay was spent in the ICU, indicating
a high degree of acuity and critical care needs among this
population (33). Importantly, our results revealed an impressive
decrease in ICU admissions by 23.9% as well as a reduction
in mortality by 21.5% in patients receiving early PN. A larger
sample size will be necessary to assess whether this mortality
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difference is in fact significant. Additionally, patients in the
early administration group were 3.2 times more likely to reach
60% of their target caloric goal within the first 72 hours of
admission, indicating a positive trajectory to meeting their
overall nutritional needs earlier in their hospital stay. In a study
by Kim et al, critically ill surgical patients who approached
their target calorie intake demonstrated significantly improved
clinical outcomes (34). Harmandar et al confirmed similar
results, with a lower mortality rate and improved nutritional
status in those who achieved their target caloric goal
compared to non-achievers (35). Therefore, given the potential
for improved outcomes with earlier initiation of PN in this
inherently high-risk operative group, future research in this area
is a necessity.

There are several limitations to this study. First, the
small case number and single-institution design limit the
generalizability of our results. Additionally, the findings
must be interpreted with caution due to the methodological
limitations associated with the retrospective, observational
design. While the cohorts were well matched, thus suggesting
minimal selection bias, we recognize that it is impossible
to eliminate residual confounding without prospective
randomization. In regard to the use of the Frailty Index, while
we based the development of this index on several validated
studies in other ageing populations, there is little evidence
evaluating the Frailty Index specifically in the EGS population.
For the purposes of this study, the Frailty Index was intended
to provide an objective measure of health and functional
status among an elderly study cohort. Therefore, while we
acknowledge the limitations of its use and need for further
validation in the acute care setting, we utilized the index as
one potential helpful method to globally compare and risk
stratify patients across the two study groups. Additionally,
it is important to note that despite an increased rate of
ICU admissions among the late PN group, we observed no
difference in specific postoperative outcomes, likely secondary
to the small sample size, a wide assortment of complications
necessitating ICU admission, or complications that were not
captured by our defined outcome variables. Ultimately, a
larger sample size is needed to distinguish differences in these
individual outcomes. We also recognize that information
regarding functional status post-hospitalization is an essential
adjunct for assessing long-term morbidity. However, this
was difficult to consistently ascertain from the medical chart
and, therefore, was not included as an outcome variable.
Although underpowered due to the small sample size, this
initial study suggests that the timing of nutritional support in
elderly surgical patients is an important area for future research
and provides critical groundwork to inform and power future
prospective analyses. Ultimately, large-scale, randomized
studies are needed to validate the theoretical advantages of
early PN in elderly surgical patients to expedite healing and
potentially improve postoperative outcomes.

Elderly patients undergoing emergent general surgery are at

high risk for malnourishment and functional decline, resulting
in substantial morbidity and mortality rates (9, 32). Current
guidelines fail to address PN use specifically in this high-
risk age group, resulting in potentially avoidable delays in
proper nutritional support in elderly surgical patients unable
to receive EN. We have demonstrated that early initiation
of PN in hospitalized elderly EGS patients is safe and not
associated with increased adverse events compared to patients
receiving delayed PN. Furthermore, our findings demonstrate
a significant decrease in critical care utilization and a trend
toward improved mortality among patients receiving early
PN. Based on these findings, and with the lack of existing
recommendations guiding the use of PN in this age group,
larger prospective studies are warranted to further explore
the safety and potential benefits of early PN administration in
elderly surgical patients unable to receive EN.
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