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Abstract

Purpose The purpose of this review was to determine the association between frailty and mortality among adults > 65 years
old undergoing emergency general surgery (EGS).

Methods This systematic review followed the PRISMA guidelines (CRD42020172482 on PROSPERO). A search in MED-
LINE, PubMed, EMBASE, Scopus, Web of Science, and the Cochrane Database of Systematic Reviews was conducted from
inception to March 5, 2020. Studies with patients > 65 years undergoing EGS were included. The primary exposure was
frailty, measured using the Clinical Frailty Scale or the Modified Frailty Index. The primary outcome was 30-day mortality.
Secondary outcomes were 90-day and 1-year mortality, length of stay, complications, change in level of care at discharge,
and loss of independence. Two independent reviewers screened articles and extracted data. Risk of bias was assessed accord-
ing to the Newcastle—Ottawa Scale and quality of evidence was assessed using the GRADE approach. A meta-analysis was
performed for 30-day mortality using a random-effects model.

Results Our search yielded 847 articles and six cohort studies were included in the systematic review. There were 1289
patients, 283 being frail. The pooled OR from meta-analysis for frail compared to non-frail patients was 2.91 (95% CI 2.00,
4.23) for 30-day mortality. Frailty was associated with increased odds of all secondary outcomes.

Conclusion Frailty is significantly associated with worse outcomes after emergency general surgery in adults > 65 years of
age. The Clinical Frailty Scale could be used to improve preoperative risk assessment for patients and shared decision-making
between patients and healthcare providers.

Registration number CRD42020172482 (PROSPERO).

Keywords Systematic review - Frailty - Clinical frailty scale - Emergency general surgery

Introduction

In 2050, approximately one-quarter of the population in
western countries will be over the age of 65 [1]. The num-
ber of unscheduled emergency department visits by this
population has increased by 30% during the last 10 years
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[2]. Aging populations have increased the number of older
patients presenting for emergency surgery, with patients over
60 representing greater than 30% of all emergency general
surgery cases [3]. Given the significant proportion of older
patients in the population, it is important to determine the
impact of older age on healthcare outcomes.

Overall, 11% of general surgery cases are emergency
general surgeries. Compared to elective surgery, emergency
general surgery is associated with a fivefold higher mortality
rate and a threefold higher complication rate [4]. In older
patients, improvements and advancements in anaesthesio-
logic care and surgical techniques resulted in a decrease in
mortality and post-operative complications in recent years.
However, this remains an important issue, as their risk of
death after emergency laparotomy is more than twice than
that of patients less than 70 years old [5]. The predictors of
mortality in older patients who undergo emergency general
surgery warrant further investigation.

Frailty can be defined as “a condition or syndrome which
results from a multisystem reduction in reserve capacity to
the extent that a number of physiological systems are close
to, or past, the threshold of symptomatic clinical failure”’[6].
More than 50 tools have been developed to measure frailty
[7]. Several studies have shown that frailty is associated
with poorer outcomes: in the emergency department, frail
patients are at increased risk of death or complications
for several pathologies, such as acute coronary syndrome,
trauma, pneumonia, and acute cardiac failure [8—12]. Con-
cerning surgery, frailty was also associated with mortality,
complications, and length of stay, independent of the type
of surgery [13-15]. To our knowledge, there is no prior sys-
tematic review specifically assessing the impact of frailty
on mortality among older patients who undergo emergency
general surgery.

Objectives

The primary objective of this systematic review was to
assess the association between frailty and 30-day mortality
after emergency general surgery in patients aged > 65 years.
Our secondary objectives were to summarize the association
between frailty and 90-day mortality, 1-year mortality, com-
plications, hospital length of stay, change in level of care at
discharge, and loss of independence at any time.

Methods

This study was submitted to PROSPERO on March, 6th
2020 and registered on April, 28th 2020. The protocol was
not published, but is available upon request. It was amended
on March 7th (regarding the requirement for 80% of patients
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to meet inclusion criteria in mixed studies) and April 5th
(major complications being Clavien-Dindo >3, i.e., compli-
cations requiring intervention, life-threatening complications
requiring admission to intensive-care unit, death) [16]. We
conducted this systematic review and meta-analysis accord-
ing to the preferred reporting items for systematic reviews
and meta-analyses (PRISMA) guidelines (Online Appendix
D[17].

Eligibility criteria

We included English-only studies reporting human-only
original research (randomized-controlled trials, prospec-
tive or retrospective comparatives cohorts, and case—control
studies). We included studies examining adults > 65 years of
age who underwent emergency general surgery. The age cri-
terion was a firm cut-off and all study subjects were required
to be > 65 years of age. Emergency general surgery was
defined as any of the following procedures: appendectomy,
cholecystectomy, laparotomy, lysis of adhesions, large bowel
resection, small bowel resection, and peptic ulcer repairs,
performed on a non-elective basis [18]. Studies were eligible
if they reported stratified data for emergency general surgery
or if 80% or more of the patients had emergency general
surgery. Studies were included if frailty was measured by the
Clinical Frailty Scale (CFS) or the Modified Frailty Index
(mFI) [19, 20]. Frailty was studied as a dichotomous vari-
able (frail versus non-frail); patients with a Clinical Frailty
Scale>5 or a Modified Frailty Index > 3/11 were considered
as frail (Online Appendix II, S1 and S2). These cut-offs are
most commonly used [19, 21].

The primary outcome was 30-day mortality, defined as
death during the 30-day period following emergency general
surgery. Secondary outcomes included 90-day and 1-year
mortality, defined as death at any time during the 90-day
period or 365 day period following emergency general sur-
gery, respectively; hospital length of stay, defined as either
(a) the number of days between admission and discharge
or (b) the number of days between surgery and discharge;
major post-operative complications at any time, defined as
a Clavien—Dindo score of 3 to 5, compared to 0-2 (Online
Appendix II, S3) [16]; an increase in level of care at dis-
charge; and loss of independence at any time. We originally
defined major complications as a Clavien—Dindo score of
3 or 4 [excluding 5 (death)]; however, since all included
studies presented complications with a Clavien—Dindo score
of 5, we re-defined this outcome to include death. Letters,
editorials, review articles, case reports, and case series
(£ 10 patients) were excluded. We excluded studies with
patients aged < 65, patients who were followed up for less
than 30 days following the surgery, and if the scores from
the Clinical Frailty Scale or Modified Frailty Index were not
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presented as an absolute value or a dichotomous variable
with our pre-specified cut-offs.

Information source and search strategy

Our literature search strategy was developed using medical
subject headings (MeSH) and text words related to emer-
gency general surgery and frailty. We searched MEDLINE,
PubMed, EMBASE, Scopus, Web of Science, and the
Cochrane Central Register of Controlled Trials from incep-
tion until March 5, 2020. We also scanned the reference lists
of included studies and relevant reviews identified through
the search. The search strategy was developed with a medi-
cal librarian. Search terms related to emergency, surgery,
and frailty scores were included. Emergency terms included
terms such as expedited OR urgent OR emerg*. Surgical
terms included terms such as surgery OR laparotomy OR
cholecystectomy OR colectomy OR hernia OR adhesion OR
incision OR drainage. Frailty terms included terms such as
frail*. The full search strategy can be found in online Appen-
dix III.

Study selection

The results of the literature search were uploaded to Cov-
idence Software [22]. Titles and abstracts yielded by the
search were independently screened by CF and another
reviewer (DP or JM). Discrepancies were resolved by the
third reviewer. Full-text reports meeting inclusion criteria
were reviewed by CF and another reviewer (DP or JM).
Discrepancies were resolved by the other reviewer. Dupli-
cates were removed either electronically during the search or
manually during screening. If two or more papers reported
the results for the same outcomes in the same study, only
the study with the larger sample size was selected. Authors
were contacted if study data were not stratified by frailty
scale or not stratified by surgery type to determine if they
met eligibility criteria.

Data extraction

A pre-designed, standardized data extraction sheet was cre-
ated using Excel®. Two reviewers independently collected
the pre-specified data. Disagreements were resolved by the
third reviewer (DP or JM). For each study, we collected pub-
lication details (author, year of publication, country, jour-
nal), study details (study design, eligibility criteria, number
of patients included, funding resource), type of frailty meas-
ure, and sample size of frail and non-frail. The pre-specified
outcomes (including 30-day, 90-day, and 1-year mortality,
complications, hospital length of stay, change in level of care
at discharge, and loss of independence at any time) were
extracted according to frail and non-frail for each group,

in each study. Unadjusted and adjusted odds ratios were
also collected. If essential data such as outcomes stratified
by frailty scores, used for computing odds ratios, were not
reported, study authors were contacted.

Risk of bias in individual studies

Risk of bias was evaluated using the Newcastle-Ottawa
Scale (NOS) for cohort studies [23]. For our review, bias
was only assessed for the main outcome of interest that
was extracted. If there was insufficient detail reported, we
judged the risk of bias as ‘unclear’. Bias was evaluated inde-
pendently by two review authors and disagreements were
resolved by consulting the third reviewer (DP or IM).

Data synthesis

Clinical heterogeneity was evaluated based on study popula-
tion, design, and assessment of the outcomes. When at least
two studies were judged to be sufficiently clinically homo-
geneous, a meta-analysis was conducted using a random-
effects model. We pooled dichotomous data and reported
odds ratios and 95% confidence intervals. Statistical hetero-
geneity was then evaluated through the /* statistic. If this
statistic was greater than 75%, we planned to explore pos-
sible sources of heterogeneity. When, for some outcomes,
there were not enough data to effectuate a meta-analysis,
results were reported descriptively. We planned to assess
for potential publication bias by visual inspection of fun-
nel plots. Review Manager 5.1 (Copenhagen: The Nordic
Cochrane Centre, The Cochrane Collaboration, 2014) was
used for all statistical analyses [24].

Confidence in cumulative evidence

We planned to assess the quality of evidence for every out-
come with a meta-analysis using the GRADE (grading of
recommendations assessment, development, and evaluation)
approach [25]. Only studies included in the meta-analysis
were used for the assessment of the strength of evidence.
Since a meta-analysis was only possible for the primary
outcome, the GRADE approach was not used for secondary
outcomes.

Results

Study selection

The search strategy identified 847 titles and abstracts, 19
duplicates were removed, 828 titles and abstracts were

screened, and 651 studies were excluded yielding 177 full
texts for review (Fig. 1). Six studies from five cohorts were
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Fig. 1 Flowchart of search strat-
egy and studies selection

screening

847 studies imported for

19 duplicates removed

v

828 studies screened

v

651 studies irrelevant

\ 4

177 full-text studies
assessed for eligibility

171 studies excluded
71 No CFS / MFI*
45 Abstract only
18 Not original research
12 <80% of patients with criteria

v

11 <65 years old

5 Duplicate

5 Wrong outcomes
3 Not in english

1 No stratified data

6 studies included

* CFS = Clinical Frailty Scale, MFI = Modified Frailty Index

included (five full studies and partial data from one study
including colorectal and upper gastrointestinal surgery only)
[26-31]. The main reason for the exclusion of full texts was
if frailty was measured by alternative methods other than
the Clinical Frailty Scale or Modified Frailty Index, or not
measured at all.

Study characteristics

Information of included studies is presented in Table 1. Five
were prospective cohort studies and one was a retrospective
cohort. Study patients were enrolled between June 2012 and
April 2019. They were conducted in the United Kingdom
[26, 28, 29, 31], Singapore [27], and Spain [30]. Five of
them reported frailty measured by the Clinical Frailty Scale
[26, 28-31] and only one by the Modified Frailty Index [27].
Inclusion criteria were 65 for four studies [26—29], and 70
and 75 for the two other studies [30, 31].

@ Springer

Patient characteristics

Patient characteristics and outcomes are shown in Table 2.
The six included studies were comprised of 1289 differ-
ent patients (718 females, 283 frail patients). The smallest
study sample size was 38 patients [26] (stratified data from
a larger study) and the largest was 937 patients [28]. Half of
the patients of each study were female, and the prevalence
of frailty was between 20 and 32%. Clinical heterogeneity
in reporting of demographic data in the studies precluded
pooling of all other demographic variables of interest except
gender.

Primary outcome

Three studies reported 30-day mortality [26, 28, 30]. Based
on the stratified data of the first one, we computed an
unadjusted OR of 5.78 [26]. The second one reported an
unadjusted OR of 2.71 [28]. There was also an increase in
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g the adjusted OR with the increase in Clinical Frailty Scale
g (2.05, 3.11, 7.49, 9.79, and 10.40 for CFS 2, 3, 4, 5, and
=] . . . .
g 6-7, respectively). The third, conducted in patients over 75,
o £ reported an unadjusted OR of 5.74[30]. The pooled OR,
‘-g e § using random-effect models, was 2.91 (95% CI 2.00, 4.23).
5|2 - . .. .
= |z 0 We did not observe any statistical heterogeneity between the
, W i:: studies. (Tau=0.00, I>=0%) (Fig. 2). Based on the GRADE
§ - >,§ ° §g g 5 approach, the quality of this evidence is high (low risk of
= =3 £ 22 h=i . .
N § g EE g ._.%cz2¢% 5 bias, large effect, and dose-response gradient).
o= > A m S 0 g —
S|BEESESEnS 5
S |ES S &HE QS b= S
5|59 5 E =2 B 19)
E i,;’g Z Z 2 ggg E o g Secondary outcomes
= ) < g8 s 3 =
Flagss~~85="° 8 © One study reported 90-day mortality, with an unadjusted OR
g of 2.50 for frail patients compared to non-frail patients [28].
g There was an increase in the adjusted OR with an increase in
= § Clinical Frailty Scale (2.05, 3.11, 7.49, 9.79, and 10.40 for
% % é CFS 2, 3, 4, 5, and 6-7, respectively). One study reported
g = 5 1-year mortality, with an unadjusted OR of 3.60 [31]. Two
=] .
8§ [ g 2 g studies from the same cohort reported length of stay as
ER I g 2 8 an outcome [28, 29]. There was a significant association
on 7] «\ . .
= [<@ = between frailty and length of stay (adjusted ORs were 1.21,
g E 1.26, 1.48, 1.44, and 1.62 for CFS 2, 3, 4, 5, and 6-7).
g b Major complications (Clavien—Dindo > 3) were reported
L
i & in only one study [30]. There was a positive association
% % ki between frailty and major post-operative complications, with
il 5 an unadjusted OR of 3.39.
= .
= = One study reported increased level of care as outcome
g Sﬂ] E and another study reported loss of functional independence
i % ;8 at 1 year, defined as a Modified Barthel’s Index < 80/100
§ gy [27, 29]. Compared to non-frail patients, frailty was associ-
E zZ f ated with both outcomes, with an unadjusted odds ratio 2.30
2|5 ?é for increased level of care and of 4.42 for loss of functional
E E- & = g independence at 1 year [27, 29]. For the increased level of
o g_ 2 care, the adjusted odds ratio was also progressively increas-
S 2 g ing for the different levels of frailty scores above 3 (4.48 for
Eﬂ g 5 CFS 4, 5.94 for CFS 5, and 7.88 for CFS 6 or 7) [29].
g 2 &
S |5 bR Quality assessment
2 ES
E E“ z ; Table 3 presents the quality assessment of the six studies,
3 3 £ é based on the Newcastle-Ottawa Scale, where ‘high’ quality
[} Y
3 g ° °E‘ choices are given a star from a minimum of 0 to a maximum
Q | =1 . . . . .
& 2 g g8 of 9; more stars indicate less risk of bias and a higher study.
g £ 3 § 8 Scores from the six studies ranged from 5 to 9. Exposed and
- § 2 é non-exposed patients were from the same cohort and were
gl . g = § o representative of the community. In one study, the exposure
3 -_% = 'g Z % % 5 was measured differently during the study (prospectively and
HE ;0“8 é =2 § retrospectively)[31]. Three studies did not present adjusted
£|58 |5 EE E 2 § estimates [26, 27, 30]. The outcomes were mostly obtained
) o—
= : % (;LE R ) by record linkage. Finally, the overall follow-up was judged
— B 5] = . . .
PEEREES) ge= E j El as sufficient, with an important (31%) loss of follow-up for
D | |E<d & S o
e l< > = Fs only one study [27].
A Springer
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Table 2 Patient demographics and relevant outcomes for included studies

Authors

Sample size Frailty measure Female N (%) Frail N (%) Relevant outcomes

McGuckin et al. [26]

Tan et al. [27]

Parmar et al. [28]

Carter et al. [29]

Arteaga et al. [30]

38

109

937

934

92

CFS

MFI

CFS

CFS

CFS

18 (47)

51 (47)

540 (58)

538 (58)

49 (53)

11 (29)

22 (20)

190 (20)

189 (20)

23 (25)

30-day mortality

Frail patients: 2/11 (18.2%)

Non-frail patients: 1/27 (3.7%)

Unadjusted OR=5.78

Length of stay

Frail patients: mean 54.2 days (SD=77.3)
Non-frail patients: mean 38.3 days (SD=54.0)

Loss of functional independence at 1 year

Compare to patients with MFI 1-2, patients with
MFI > 3 has an unadjusted OR 4.42 for the outcome

Complications

Frail patients: 1/22 (4.5%)

Non-frail patients: 6/87 (6.9%)

Unadjusted OR=0.64

Length of stay

Frail patients: mean 15.5 days (SD=9.6)

Non-frail patients: mean 14.3 days (SD=9.7)

90-day mortality

Frail patients: 62/189 (32.8%)

Non-frail patients:121/741 (16.3%)

Unadjusted OR =2.50

Compare to patients with CFS =1, the adjusted ORs
were 0.84, 1.38, 3.15, 3.18, 6.10 for CFS 2, 3,4, 5
and 6-7(adjusted for age and sex)

30-day mortality

Frail patients: 50/190 (26.3%)

Non-frail patients: 87/747 (11.6%)

Unadjusted OR=2.71

Compare to patients with CFS =1, the adjusted ORs
were 2.05, 3.11, 7.49, 9.79 and 10.40 for CES 2, 3, 4,
5 and 6-7 (adjusted for age and sex)

Length of stay

Compare to patients with CFS =1, the adjusted ORs
were 1.21, 1.26, 1.48, 1.44 and 1.62 for CFS 2, 3, 4,
5 and 6-7

Increased level of care

Frail patents: 101/189 (53.4%)

Non-frail patients: 248/745 (33.3%)

Unadjusted OR 2.30

Compare to patients with CFS =1, the adjusted ORs
were 2.14, 1.84, 4.48, 5.94 and 7.88 for CFS 2, 3, 4,
5 and 6-7 (adjusted for sex, age and care level before
admission)

Length of stay

Compared to patients with CFS =1, the adjusted HRs
were 0.74, 0.66, 0.50, 0.52 and 0.55 for CFS 2, 3, 4,
5 and 6-7 (adjusted for sex, age and care level before
admission)

30-day mortality

Frail patients: 6/23 (26.1%)
Non-frail patients: 4/69 (5.8%)
Unadjusted OR=2.71
Complications

Frail patients: 9/23 (39.1%)
Non-frail patients: 11/69 (15.9%)
Unadjusted OR =3.39

@ Springer
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Table 2 (continued)

Authors

Sample size Frailty measure Female N (%) Frail N (%) Relevant outcomes

Vilches-Moraga et al. [31] 113 CFS 60 (53)

37 (33) 1-year mortality

Frail patients: 22/37 (59.5%)

Non-frail patients: 22/76 (28.9)

Unadjusted OR 3.60

Compare to non-frail patients, frail patients had an
adjusted HR of 5.40 (adjusted for ASA, reduced

mobility and, peri-operative geriatric team)

MFI Modified Frailty Index, OR Odds Ratio, CFS Clinical Frailty Scale, HR Hazard Ratio

Frail Non frail Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
McGuckin 2018 2 11 1 27 2.2% 5.78(0.47,71.62) 2018
Parmar 2019 50 190 87 747 90.4% 2.711.83, 4.01] 2019 . 3
Arteaga 2020 6 23 4 69  7.4% 5.74 [1.45,22.64] 2020
Total (95% Cl) 224 843 100.0% 2.91[2.00, 4.23] <&
Total events 58 92

P 2_ AT - - 2= I } t |
Heterogeneity: Tau®*= 0.00; Chi*=1.35, df= 2 (P = 0.51); F=0% 0.01 o1 10 100

Test for overall effect. Z= 5.61 (P < 0.00001)

Frail less atrisk Frail more atrisk

Fig.2 Forest plot for unadjusted OR of 30-day mortality in older patients undergoing emergency general surgery

Table 3 Results of the Newcastle—Ottawa Scale quality assessment

Authors Year Selection (4) Compa- Outcome (3)
rability
@)
McGuckin et al. [26] 2018 *#** kot
Tan et al. [27] 2019 *®kk %
Parmar et al. [28] 2019 kxk* ok sk
Carter et al. [29] 2020 sk ok skok
Arteaga et al. [30] 2020 FEE* Hokok
Vilches-Moraga et al. 2020 *** * .

(31]

Discussion

This systematic review and meta-analysis found that frailty
(measured by Clinical Frailty Scale > 5) increased the odds
of 30-day mortality in frail compared to non-frail older
adults who underwent emergency general surgery. This
systematic review also found increased odds of secondary
outcomes including 90-day mortality, 1-year mortality,
hospital length of stay, complications, and change in level
of care at discharge using the Clinical Frailty Scale. There
was evidence of increased loss of functional independence
in frail patients (>3/11) using the Modified Frailty Index.
Several studies found increased odds of adverse outcomes
for increasing scores on the Clinical Frailty Scale, consist-
ent with dose-response using the Bradford Hill Criteria
[32].

@ Springer

Several recent systematic reviews have assessed the
impact of frailty on mortality in surgical patients [33-36].
Previous systematic reviews have found an association
between frailty, mortality, and adverse functional outcomes
after endovascular procedures for peripheral arterial disease,
and in all vascular surgeries [33, 34]. Another recent sys-
tematic review in all surgical patients aged 60 years or older
used the Fried frailty phenotype to categorize patients as
frail vs not frail and robust vs pre-frail vs frail [35]. They
found that the risk ratio (RR) of post-operative complica-
tions was 1.60 (1.20-2.13) when comparing frail patients to
non-frail patients. Similarly, compared to the robust group,
the risk ratio for complications was 1.77 (1.40-2.25) for
the pre-frail group and 1.45 (1.17-1.80) for the frail group.
Panayi et al. reported on the impact of frailty using the Mod-
ified Frailty Index on all surgical patients for post-operative
complications, re-admission, re-operation, discharge to a
skilled care facility, and mortality [36]. They included 16
studies in their meta-analysis and found that frail patients
were more likely to experience complications (RR 1.48
[1.35-1.61]), major complications (RR 2.03 [1.26-3.29),
wound complications (RR 1.52 [1.47-1.57]), re-admission
(RR 1.61[1.44-1.80]), and discharge to skilled care (RR 2.15
[1.92-2.40]). In this study, the risk of mortality was also
4.19 ([2.96-5.92] p<0.001) times higher in frail patients.
However, emergency general surgery is relatively different
from other surgeries, as mortality is often higher [4]. Our
systematic review expands the understanding of the associa-
tion between frailty and poor outcomes in the emergency
general surgery population specifically.
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The strengths of this systematic review are that this is
the first the authors are aware of that pools’ results of the
Clinical Frailty Scale to predict 30-day mortality in older
adults undergoing emergency general surgery specifically.
We used rigorous methodology according to PRISMA
guidelines and had a strict age criterion for our included
studies where all patients were age > 65 years. This was
evident in our low statistical heterogeneity. Therefore, the
results of this study can be widely applied to emergency
general surgery patients > 65 years. Another strength is that
five of the six included studies were prospective cohorts by
design [27-31], four of which were considered low risk of
bias according to the NOS scale.

This systematic review has several limitations. We only
included studies that reported frailty measured by the Clini-
cal Frailty Scale or the Modified Frailty Index. This decision
was based on a preliminary literature search where studies
we reviewed used these two tools most frequently; how-
ever, many of these studies were later excluded using other
exclusion criteria. During the screening process, we identi-
fied several studies that could have been included, but used
another tool to discriminate frail and non-frail patients. As
we chose these two scores a priori, we continued our system-
atic review accordingly. Another limitation was the specific
population; although many studies included patients over
the age of 65 with emergency general surgery, they were
often mixed with younger patients, patients without surgery,
patients with non-emergency general surgery, or patients
with different types of surgery (such as orthopaedic or vas-
cular surgery). These studies were then excluded, because
the proportion of emergency general surgery patients was
very small or unknown. We attempted to mitigate this by
contacting authors; however, we were not able to obtain
stratified data for our specific population. Another limita-
tion is that the meta-analysis was based on unadjusted esti-
mates. The pooled estimate could therefore be biased due to
confounding. Finally, our systematic review also only found
one study meeting our eligibility criteria using the Modified
Frailty Index.

Our study has several clinical and research implications.
The first is that it can be widely applied to emergency gen-
eral surgery patients > 65 years of age as another tool to help
patients and their families determine the patients’ risk of
30-day mortality based on their score on the Clinical Frailty
Scale. For frail patients, they may choose a non-surgical
option that is in keeping with their stated goals of care. On
the other hand, older patients who score lower on the Clini-
cal Frailty Scale may choose to pursue surgical interventions
if it would improve their quality or quantity of life. It should
be cautioned that the results of this study are not sufficient
to promote the exclusive use of this scale to guide manage-
ment decisions, as only two studies were included in the
meta-analysis. However, the results of this meta-analysis do

provide evidence that the Clinical Frailty Scale can be used
as part of the decision-making process. The Clinical Frailty
Scale can be widely, reliably, and rapidly applied by various
healthcare providers in the acute care setting for geriatric
patients at low cost [37]. Future research should investigate
the use of the Clinical Frailty Scale with other risk factors
for mortality to develop a more robust prognostic score for
emergency general surgery patients > 65 years. Additional
meta-analyses are also required to compare different frailty
scales in emergency general surgery patients > 65 years.

Conclusion

Frailty is significantly associated with worse outcomes after
emergency general surgery in adults > 65 years of age. The
Clinical Frailty Scale could be used to improve preopera-
tive risk assessment for patients and shared decision-making
between patients and healthcare providers. Future research
should explore the utility of the Clinical Frailty Scale in
developing a prognostic score in emergency general surgery.
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