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Abstract

Background: Care bundles, comprising a set of evidence-based practices, have been widely adopted to
improve patient outcomes in various clinical settings. However, their specific impact on mortality and
complication rates in emergency abdominal surgical settings remains to be thoroughly quantified.

Study Aim: This meta-analysis aims to evaluate the efficacy of care bundles in reducing mortality and
complication rates in patients undergoing emergency abdominal surgeries.

Methodology: A comprehensive literature search was conducted across PubMed, Embase, and Cochrane
Library databases to identify studies evaluating the impact of care bundles on emergency abdominal surgical
outcomes. Studies were included if they reported on mortality or complication rates in patients undergoing
emergency surgery with and without the implementation of care bundles. Data were extracted and pooled
using a fixed-effects model to calculate the overall odds ratios (ORs) and 95% confidence intervals (Cls) for
mortality and complication rates.

Results: Fifteen studies were included in the meta-analysis. The pooled analysis revealed a significant
reduction in mortality rates in the bundle group compared to the control group, with an OR of 0.76 (95% CI:
0.68 to 0.85). Similarly, the complication rates were significantly reduced in the bundle group, with a pooled
OR of 0.77 (95% CI: 0.68 to 0.89). The heterogeneity for mortality (I*> = 33%) and complication rates (I> =
29%) was low, indicating consistent findings across the studies.

Conclusion: The implementation of care bundles in emergency abdominal surgical settings is associated
with a significant reduction in both mortality and complication rates. These findings support the broader
adoption of care bundles to enhance patient outcomes in high-risk emergency surgeries. Future research
should focus on conducting randomized controlled trials and evaluating the cost-effectiveness of care
bundles in diverse healthcare settings.

Keywords: care bundles, emergency surgery, mortality, complication rates, systematic review, meta-
analysis, evidence-based practices, patient outcomes

Background

Emergency surgery is a critical component of
healthcare, addressing urgent and often life-
threatening conditions that require immediate
surgical intervention [1]. These surgeries

encompass a wide range of procedures, including
emergency laparotomies, appendectomies, and
surgeries for perforated wulcers or bowel
obstructions. The urgency and complexity of these
cases pose significant challenges, both in terms of
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surgical outcomes and postoperative recovery
[2,3]. High rates of mortality and complications,
such as surgical site infections (SSIs), sepsis, and
organ failure, are common, making it imperative
to explore strategies that can improve patient
outcomes in these high-stakes scenarios [4,5].

In recent years, the concept of care bundles has
gained traction as a means to enhance the quality
of care and improve outcomes in various clinical
settings [6]. Care bundles are structured sets of
evidence-based practices that, when implemented
together, are designed to improve patient
outcomes. The idea is that the collective
application of these practices can have a
synergistic effect, leading to better results than if
each practice were applied individually. Initially
developed for use in intensive care units (ICUs) to
prevent ventilator-associated pneumonia and
central line-associated bloodstream infections,
care bundles have since been adapted for use in
surgical settings [6,7].

The implementation of care bundles in emergency
abdominal surgery aims to standardize care
processes, reduce variability, and ensure that all
patients receive a high standard of care.
Components of these bundles often include
measures such as timely administration of
antibiotics, maintenance of normothermia, proper
surgical hand antisepsis, and optimal perioperative
fluid management. These measures are supported
by strong evidence indicating their effectiveness
in reducing complications and improving surgical
outcomes [6,8].

The Enhanced Recovery After Surgery (ERAS)
program is one of the most well-known examples
of a care bundle in the surgical field. Originally
developed for elective colorectal surgery, ERAS
protocols have been adapted for emergency
surgeries and other surgical specialties [9,10].
ERAS protocols typically include preoperative,
intraoperative, and postoperative components
designed to minimize the surgical stress response,
maintain physiological function, and facilitate
early recovery. Studies have shown that ERAS
programs can significantly reduce hospital length
of stay, complication rates, and healthcare costs
[10].

Despite the promise of care bundles, their
implementation in emergency surgery is not
without challenges. The acute nature of
emergency surgeries means that there is often
limited time for preoperative optimization, and

patients may present with a range of comorbidities
and varying levels of physiological stability [6,8].
Additionally, the heterogeneity of emergency
surgical procedures adds complexity to the
standardization of care processes. Nevertheless,
the potential benefits of care bundles in improving
outcomes and reducing healthcare costs make
them an important area of research and clinical
practice [7].

Successful implementation of care bundles
requires multidisciplinary collaboration, adequate
training, and continuous monitoring and feedback.
Barriers to implementation, such as resistance to
change, resource limitations, and varying levels of
staff engagement, must be addressed to ensure the
sustainability of care bundle initiatives [11-14].
Overall, the implementation of care bundles in
emergency surgery represents a promising
strategy for improving patient outcomes.
However, the current body of evidence is mixed,
and further research is needed to establish best
practices and optimize the components of these
bundles. A systematic review and meta-analysis of
existing studies can provide valuable insights into
the effectiveness of care bundles, guiding future
clinical practice and research in this critical area
of healthcare.

Study Aim

The aim of this meta-analysis is to evaluate the
impact of care bundle implementation on
mortality and complication rates in patients
undergoing emergency surgery.

Objectives

1. To assess the overall effect of care bundles
on mortality rates in emergency surgical
patients compared to standard care.

2. To determine the impact of care bundles
on the incidence of postoperative
complications in emergency surgical
patients.

3. To explore the heterogeneity among
studies regarding the effect of care bundles
on surgical outcomes.

4. To identify specific components of care
bundles that are associated with improved
outcomes in emergency surgery.

Methodology

Study Design
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The reporting of this systematic review and meta-
analysis followed the PRISMA guidelines to
ensure comprehensive and transparent reporting of
the methodology and findings [15].

Search Strategy

A comprehensive and systematic search strategy
was developed to identify relevant studies
evaluating the impact of care bundles on outcomes
in emergency surgical settings. The search was
conducted across multiple databases, including
PubMed, Web of Science, Scopus, Medline, and
the Cochrane Library. Additionally, Google
Scholar was searched to capture any potentially
missed studies. The search terms were tailored to

each  database  but  generally included
combinations of keywords such as "care bundle,"
"emergency surgery," "mortality,"
"complications," and '"systematic review."

Boolean operators (AND, OR) were used to
combine terms, and the search was limited to
human studies published in English. The initial
search was performed in January 2024, with no
restrictions on the publication date to ensure
comprehensive coverage.

Inclusion and Exclusion Criteria

Studies were included if they met the following
criteria: (1) 1involved patients undergoing
emergency surgeries; (2) compared outcomes
between groups that received a care bundle
intervention and those that did not (control group);
(3) reported on at least one of the primary
outcomes of interest (mortality or complication
rates); (4) provided sufficient data to calculate
odds ratios (ORs) and 95% confidence intervals
(CIs). Exclusion criteria included: (1) studies that
did not involve an emergency surgical setting; (2)
studies that did not use a care bundle as the
intervention; (3) reviews, editorials, case reports,
and non-original research articles; (4) studies with
insufficient data for meta-analysis. Duplicate
records were identified and removed prior to
screening.

Study Selection

Two reviewers independently screened the titles
and abstracts of all retrieved records to identify
potentially eligible studies. Full texts of
potentially relevant articles were obtained and
assessed for eligibility based on the inclusion and
exclusion criteria. Any discrepancies between the
reviewers were resolved through discussion and

consensus or by consulting a third reviewer. The
selection process was documented using the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) flow diagram to
ensure transparency and reproducibility.

Data Extraction

Data were independently extracted by two
reviewers using a standardized data extraction
form. The extracted data included study
characteristics (author, year, country, study design,
duration), details of the intervention (description
of the care bundle), population characteristics
(sample size, type of surgery), and outcomes
(mortality and complication rates for both the
intervention and  control  groups). Any
disagreements in data extraction were resolved
through discussion or by consulting a third
reviewer. Authors of the included studies were
contacted for additional information if necessary.

Data Synthesis and Analysis

The primary outcomes of interest were the
mortality and complication rates in patients
undergoing emergency surgery with and without
the implementation of care bundles. A meta-
analysis was conducted using Review Manager
(RevMan) software version 5.4. Pooled ORs and
95% Cls were calculated for each outcome using a
fixed-effects model, as the heterogeneity among
studies was low to moderate. The I* statistic and
Chi? test were used to assess heterogeneity, with I
values of 25%, 50%, and 75% considered as low,
moderate, and high heterogeneity, respectively.
Forest plots were generated to visualize the effect
sizes across studies.

Publication Bias

Publication bias was assessed using funnel plots,
where the log of the ORs was plotted against the
standard error for each study. Symmetry of the
funnel plot was visually inspected to detect any
evidence of publication bias.

Results

Search Results

The systematic search yielded a total of 571
records from databases including PubMed, Web of
Science, Scopus, Medline, the Cochrane Library,
and Google Scholar. After removing 266 duplicate
records, 305 records were screened based on titles
and abstracts. Of these, 247 records were excluded
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as they did not meet the inclusion criteria. We
sought to retrieve 58 full-text articles, but 2
articles were not retrievable, leaving 56 articles
for eligibility assessment. After a thorough
evaluation, 41 articles were excluded for various
reasons such as not meeting the predefined study

criteria or lack of sufficient data. Consequently, 15
studies were included in the quantitative data
synthesis. These studies were diverse in design,
population, and the types of care bundles
implemented (Figure 1).

Figure 1: PRISMA flow chart for the summary of study search and screening process.
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Characteristics and Findings of Included
Studies

The 15 studies included in the meta-analysis
represented a range of geographical locations,
study designs, and surgical procedures. The

countries represented included the UK [16, 18, 19,
25], India [17, 23, 26], Switzerland [20], Thailand
[21], Spain [22, 30], China [27], and Denmark
[24, 28, 29]. The study designs varied, including
retrospective and prospective cohorts, as well as

7500 International Journal of Medical Science and Clinical Invention, Vol. 11, Issue 12, December 2024



Abdulaziz Alghafees et.al Effect of Implementation of Care Bundles on Emergency Abdominal Surgery Outcomes: A
Systematic Review and Meta-Analysis

randomized controlled trials (RCTs). The duration
of the studies ranged from one to nine years,
reflecting both  short-term and long-term
assessments of care bundle effectiveness.

The care bundles implemented in these studies
varied significantly. For example, Aggarwal et al.
utilized a 6-point, evidence-based care bundle for
emergency laparotomy [16], while Ali et al.
applied a bundle with measures including surgical
site painting with chlorhexidine and application of
chlorhexidine-impregnated gauze over the skin
wound for emergency laparotomy [17]. Other
studies, like those by Jurt et al. and Lohsiriwat et
al., focused on specific intraoperative and
postoperative interventions such as antibiotic
prophylaxis and enhanced recovery after surgery
(ERAS) programs [20, 21]. The types of surgeries
analyzed included emergency laparotomy,
emergency appendectomy, urgent abdominal
hernia repair, and colorectal surgeries, among
others.

The sample sizes of the studies varied widely,
from as few as 20 participants in Lohsiriwat et
al.'s study on emergency resection for obstructing

colorectal cancer [21], to over 10,000 participants
in the study by Aggarwal et al. [16]. Mortality and
complication rates were primary outcomes
measured in most studies. For example, mortality
rates in the bundle group ranged from 0% to
17.1%, and in the control group, they ranged from
0% to 27.0%. Complication rates also varied, with
studies reporting both overall complications and
specific types such as surgical site infections (SSI)
and reoperation rates.

Aggarwal et al. reported a mortality rate of 8.3%
in the bundle group compared to 9.8% in the
control group, while Ali et al. reported incisional
SSI rates of 21.9% in the bundle group versus
46.9% in the control group [16, 17]. Studies like
Jurt et al. and Martinez-Serrano et al. reported
specific complication rates such as SSI and
perioperative complications, showing significant
reductions in the bundle groups [20, 22]. Overall,
the included studies consistently demonstrated the
efficacy of care bundles in reducing both mortality
and complication rates across various emergency
surgical settings.

Table 1: Characters and findings of the included studies (n=15).
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Quantitative Data Synthesis

Mortality Rate

The meta-analysis of mortality rates between the
bundle and control groups included 11 studies,
encompassing a total of 15,415 patients (7,201 in

7505

the bundle group and 8,214 in the control group).
The pooled analysis revealed that the
implementation of care bundles significantly
reduced the mortality rate compared to the control
group, with an overall odds ratio (OR) of 0.76
(95% CI: 0.68 to 0.85). The forest plot in Figure 2
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illustrates the individual and combined effects of
the studies.

Aggarwal et al. reported an OR of 0.83 (95% CI:
0.72 to 0.96), indicating a significant reduction in
mortality with the care bundle [16]. Huddart et al.
observed a reduction in mortality with an OR of
0.72 (95% CI: 0.46 to 1.13), although this result
was not statistically significant [18]. Similarly,
Jordan et al. reported an OR of 0.63 (95% CI: 0.36
to 1.12) [19]. Studies by Lohsiriwat et al. [21],
Mohsina et al. [23], and Vinas et al. [30] were not
estimable due to zero events in both groups.
Moller et al. demonstrated a significant reduction

in mortality with an OR of 0.56 (95% CI: 0.33 to
0.94) [24]. Conversely, Shang et al. showed a non-
significant increase in mortality with an OR of
1.50 (95% CI: 0.25 to 9.07) [27]. Tengberg et al.
reported a significant reduction in mortality with

an OR of 0.66 (95% CI: 0.49 to 0.88) [28], and
Trangbak et al. observed a significant reduction
with an OR 0f 0.30 (95% CI: 0.14 to 0.67) [29].
The overall heterogeneity was moderate (I> =
33%, P =0.17), indicating some variability among
the studies, but the test for overall effect was
highly significant (Z = 4.89, P < 0.00001),
suggesting a robust effect of care bundles on
reducing mortality in emergency surgery.

Funnel Plot for Mortality Rate

The funnel plot for assessing publication bias in
mortality rate studies (Figure 3) displayed a
symmetric distribution, indicating no significant
publication bias. This symmetry suggests that the
results are not disproportionately influenced by
smaller studies with positive outcomes, supporting
the reliability of the observed reduction in
mortality rates associated with care bundle
implementation.

Figure 2: Forest plot of the mortality rate of bundle group versus controls.

Bundle Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H,Fixed, 95%Cl M-H, Fixed, 95% CI
Agoarwal etal, 2014 T3 44949 f45 BARZ RZA5%  0B3[0.72, 0.96] B
Huddartetal, 2015 45 427 42299 BZ% 072046113 -
Jordan et al,, 2020 arooTiT 17 183 37% 063036117 T
Lohsiriwat etal., 2014 020 0 40 Mot estimahble
Martinez-Serrano et al, 2012 m 244 19 402 18% 091041 201 I E—
Mohsina etal, 2018 [T 0 44 ot estimahle
Maller et al., 2011 w117 138 12 B.0%  056[0.33, 0494 A
Shang etal., 2018 3 38 2 ¥8 03%  1.80[0.259.07]
Tengherg etal., 2017 93 600 13 600 155%  0.GE[0.49, 088 —
Tranghak etal , 2022 B 120 49 258 41%  030[014, 067
Vifiag etal, 2020 024 0 A Mot estimahble
Total {95% Cl) 7201 8214 100.0%  0.76 [0.68, 0.85] L ]
Total events 609 G942
Heterogeneity, ChiF=10.42, df= 7 (F= 0173 F=33% 0?1 0?2 0?5 ,JI? é 110

Testfor averall effect 2= 4.89 (P = 0.00001)

7506

Favours [Bundle] Favours [contral]

International Journal of Medical Science and Clinical Invention, Vol. 11, Issue 12, December 2024



Abdulaziz Alghafees et.al Effect of Implementation of Care Bundles on Emergency Abdominal Surgery Outcomes: A
Systematic Review and Meta-Analysis

Figure 3: Funnel plot for publication bias assessment for the mortality rate of bundle group versus
controls.
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Complication Rate

The meta-analysis of complication rates involved
12 studies, with a total of 5,816 patients (2,044 in
the bundle group and 3,772 in the control group).
The pooled OR was 0.77 (95% CI: 0.68 to 0.89),
demonstrating a  significant reduction in
complications with the use of care bundles (Figure
4).

Ali et al. reported a significant reduction in
complications with an OR of 0.32 (95% CI: 0.11
to 0.94) [17]. Jurt et al. also found a significant
reduction with an OR of 0.57 (95% CI: 0.34 to
0.96) [20]. Lohsiriwat et al. observed a reduction
in  complications, though not statistically
significant, with an OR of 0.37 (95% CI: 0.11 to
1.21) [21]. Martinez-Serrano et al. found a non-
significant effect with an OR of 0.95 (95% CI:
0.69 to 1.32) [22]. Mohsina et al. demonstrated a
significant reduction in complications with an OR
of 0.28 (95% CI: 0.09 to 0.85) [23]. Mgller et al.
showed a  non-significant  increase  in
complications with an OR of 1.16 (95% CI: 0.68
to 2.00) [24]. Phelan et al. reported an OR of 0.92
(95% CI: 0.34 to 2.52), indicating no significant
effect [25]. Saurabh et al. observed a non-
significant reduction with an OR of 0.63 (95% CI:
0.24 to 1.62) [26]. Shang et al. reported a

7507
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significant reduction in complications with an OR
of 0.71 (95% CI: 0.51 to 0.99) [27]. Tengberg et
al. found a significant reduction in major
complications with an OR of 0.78 (95% CI: 0.62
to 0.97) [28]. Trangbzk et al. reported no
significant effect on complications with an OR of
1.02 (95% CI: 0.66 to 1.58) [29]. Finally, Vinas et
al. observed a non-significant reduction in
complications with an OR of 0.42 (95% CI: 0.12
to 1.49) [30].

The overall heterogeneity was low (I> = 29%, P =
0.17), indicating minimal variability among the
studies. The test for overall effect was significant
(Z =3.75, P=0.0002), supporting the efficacy of
care bundles in reducing complication rates in
emergency surgery.

Funnel Plot for Complication Rate

The funnel plot for assessing publication bias in
complication rate studies (Figure 5) also displayed
a symmetric distribution, suggesting no significant
publication bias. This symmetry further reinforces
the credibility of the observed reduction in
complication  rates  with  care  bundle
implementation.
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Figure 4: Forest plot of the complication rate of bundle group versus controls.
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Figure 5: Funnel plot for publication bias assessment for the complication rate of bundle group versus
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higher due to the urgent nature of the procedures,
Discussion the application of care bundles becomes even

The implementation of care bundles in surgical
settings has been advocated as an effective
strategy to improve patient outcomes. Care
bundles are a set of evidence-based practices that,
when performed collectively and consistently,
have been shown to enhance patient care quality
and reduce complications [6-8]. In emergency
surgeries, where the risk of adverse outcomes is

7508

more critical [2,4]. Despite the growing body of
evidence supporting their use, the specific impact
of care bundles on mortality and complication
rates in emergency surgery remains to be
thoroughly quantified. This meta-analysis aimed
to fill this gap by synthesizing data from multiple
studies to evaluate the efficacy of care bundles in
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reducing mortality and complication rates in
emergency surgical patients.

This meta-analysis included 15 studies that
collectively evaluated the impact of care bundles
on mortality and complication rates in emergency
surgery [16-30]. The pooled analysis revealed a
significant reduction in mortality rates in the
bundle group compared to the control group, with
an overall odds ratio (OR) of 0.76 (95%
confidence interval [CI]: 0.68 to 0.85). Similarly,
the complication rates were significantly reduced
in the bundle group, with a pooled OR of 0.77
(95% CI: 0.68 to 0.89). These findings suggest
that care bundles are effective in improving
patient outcomes in emergency surgical settings.
The significant reduction in mortality rates
observed in our meta-analysis aligns with the
findings of several individual studies included in
the analysis. For instance, Aggarwal et al. [16]
reported a significant reduction in mortality with
the implementation of a 6-point evidence-based
care bundle in emergency laparotomy, with an OR
of 0.83 (95% CI: 0.72 to 0.96). Similarly,
Tengberg et al. [28] demonstrated a significant
reduction in mortality with an OR of 0.66 (95%
CI: 049 to 0.88) in patients undergoing
emergency surgery. These findings highlight the
potential of care bundles to enhance survival rates
in high-risk surgical procedures.

Our findings are also supported by the broader
literature on care bundles. Previous meta-analyses
have shown that care bundles can significantly
reduce mortality in various clinical settings,
including intensive care units and surgical wards
[8,31,32]. The mechanisms by which care bundles
reduce  mortality are  multifaceted. By
standardizing care processes, care bundles ensure
that all patients receive the critical interventions
necessary to optimize outcomes. This includes
timely administration of antibiotics, appropriate
surgical techniques, and effective postoperative
care, which collectively contribute to improved
survival rates [8].

Moreover, the reduction in mortality can be
attributed to the adherence to evidence-based
practices encompassed in the care bundles.
Studies have shown that adherence to guidelines
and protocols is associated with better patient
outcomes [33,34]. In emergency surgery, where
rapid and effective decision-making is crucial, the
structured approach provided by care bundles
ensures that all essential steps are followed,

thereby reducing the likelihood of errors and
improving overall patient care.

The reduction in complication rates observed in
our meta-analysis further underscores the
effectiveness of care bundles in emergency
surgical settings. Ali et al. [17] reported a
significant reduction in incisional surgical site
infections (SSI) with an OR of 0.32 (95% CI: 0.11
to 0.94) following the implementation of a care
bundle for emergency laparotomy. Similarly,
Shang et al. [27] demonstrated a significant
reduction in complications with an OR of 0.71
(95% CI: 0.51 to 0.99) in a study involving
emergency surgeries.

The findings of our meta-analysis are consistent
with the existing literature on the impact of care
bundles on complication rates. Previous studies
have shown that care bundles can significantly
reduce the incidence of  postoperative
complications, including SSIs, pneumonia, and
venous thromboembolism [8,31]. The structured
nature of care bundles ensures that all necessary
preventive measures are implemented
consistently, thereby reducing the risk of
complications.

One of the key components of many care bundles
is the use of prophylactic antibiotics. The timely
administration of antibiotics has been shown to be
highly effective in preventing SSIs, which are a
major cause of morbidity and mortality in surgical
patients [12,33,34]. By incorporating antibiotic
prophylaxis into the care bundle, the likelihood of
infection is significantly reduced, leading to better
patient outcomes.

Another important aspect of care bundles is the
emphasis on optimal perioperative care. This
includes measures such as maintaining
normothermia, appropriate fluid management, and
early mobilization, all of which have been shown
to reduce postoperative complications [38,39].
The implementation of these measures as part of a
care bundle ensures that patients receive
comprehensive and consistent care, thereby
reducing the incidence of complications [35,35].
Our meta-analysis adds to the existing literature
by specifically focusing on emergency surgical
settings, where the implementation of care
bundles poses unique challenges. The urgent
nature of emergency surgeries often results in
variations in practice and deviations from standard
protocols, which can negatively impact patient
outcomes. By demonstrating the significant
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reduction in mortality and complication rates with
the use of care bundles, our findings highlight the
importance of standardizing care processes in
emergency surgical settings [11-13].

Implications for Clinical Practice

The findings of our meta-analysis have important
implications for clinical practice. The significant
reduction in mortality and complication rates
associated with the implementation of care
bundles underscores the need for their broader
adoption in emergency surgical settings. Hospitals
and surgical teams should prioritize the
development and implementation of evidence-
based care bundles tailored to their specific patient
populations and surgical procedures.

The success of care bundles relies on several
factors, including multidisciplinary collaboration,
adherence to protocols, and ongoing monitoring
and feedback. It is essential that all members of
the surgical team, including  surgeons,
anesthesiologists, nurses, and other healthcare
professionals, are trained in the principles and
components of the care bundle. Regular audits and
feedback mechanisms can help ensure adherence
to the bundle and identify areas for improvement
[31-33].

Moreover, the implementation of care bundles
should be accompanied by robust data collection
and analysis to monitor their impact on patient
outcomes. This includes tracking key performance
indicators such as mortality rates, complication
rates, and adherence to bundle components. By
continuously evaluating the effectiveness of care
bundles, hospitals can make data-driven decisions
to optimize patient care and improve outcomes.

Conclusion

In conclusion, our meta-analysis provides robust
evidence supporting the efficacy of care bundles
in reducing mortality and complication rates in
emergency surgical settings. The significant
reduction in both mortality (OR: 0.76, 95% CI:
0.68 to 0.85) and complication rates (OR: 0.77,
95% CI: 0.68 to 0.89) highlights the potential of
care bundles to improve patient outcomes in high-
risk surgical procedures. The findings underscore
the importance of standardizing care processes
and adhering to evidence-based practices to
enhance the quality of care in emergency surgery.
Future research should focus on conducting well-
designed RCTs, evaluating the cost-effectiveness

of care bundles, and identifying the key
components that contribute most significantly to
improved outcomes. By addressing these gaps, we
can further optimize the implementation of care
bundles and continue to improve patient care in
emergency surgical settings.

Acknowledgement

The authors would like to thank Dr. Abdalla
Mohamed Bakr Ali (Faculty of Medicine, Sohag
University) for his assistance in different steps of
data management and statistical analysis.

References

1. Mullen MG, Michaels AD, Mehaffey JH,
Guidry CA, Turrentine FE, Hedrick TL,
Friel CM. Risk associated with
complications and mortality after urgent
surgery vs elective and emergency surgery:
implications for defining “quality” and
reporting outcomes for urgent surgery.
JAMA surgery. 2017 Aug 1;152(8):768-
74.

2. Aucoin S, Mclsaac DI. Emergency general
surgery 1in older adults: a review.
Anesthesiology  Clinics. 2019  Sep
1;37(3):493-505.

3. Aggarwal G, Peden CJ, Quiney NF.
Improving outcomes in emergency general
surgery patients: what evidence is out
there?. Anesthesia & Analgesia. 2017 Oct
1;125(4):1403-5.

4. Merani S, Payne J, Padwal RS, Hudson D,
Widder SL, Khadaroo RG. Predictors of
in-hospital mortality and complications in
very  elderly  patients  undergoing
emergency surgery. World Journal of
Emergency Surgery. 2014 Dec;9:1-7.

5. Havens JM, Peetz AB, Do WS, Cooper Z,
Kelly E, Askari R, Reznor G, Salim A. The
excess morbidity and mortality of
emergency general surgery. Journal of
Trauma and Acute Care Surgery. 2015 Feb
1;78(2):306-11.

6. Turner M, Barber M, Dodds H, Murphy D,
Dennis M, Langhorne P, Macleod MJ.
Implementing a simple care bundle is
associated with improved outcomes in a
national cohort of patients with ischemic
stroke. Stroke. 2015 Apr;46(4):1065-70.

7. Horner DL, Bellamy MC. Care bundles in
intensive care. Continuing education in

7510 International Journal of Medical Science and Clinical Invention, Vol. 11, Issue 12, December 2024



Abdulaziz Alghafees et.al Effect of Implementation of Care Bundles on Emergency Abdominal Surgery Outcomes: A
Systematic Review and Meta-Analysis

10.

11.

12.

13.

14.

15.

16.

7511

anaesthesia, critical care & pain. 2012 Aug
1;12(4):199-202.

Lavallée JF, Gray TA, Dumville J, Russell
W, Cullum N. The effects of care bundles
on patient outcomes: a systematic review
and meta-analysis. Implementation
Science. 2017 Dec;12:1-3.

Henrik Kehlet MD. Enhanced Recovery
After Surgery (ERAS): good for now, but
what about the future?. Canadian Journal
of Anesthesia. 2015 Feb 1;62(2):99.
Eskicioglu C, Forbes SS, Aarts MA,
Okrainec A, McLeod RS. Enhanced
recovery after surgery (ERAS) programs
for patients having colorectal surgery: a
meta-analysis of randomized trials. Journal
of gastrointestinal surgery. 2009 Dec
1;13(12):2321-9.

Tanner J, Kiernan M, Hilliam R, Davey S,
Collins E, Wood T, Ball J, Leaper D.
Effectiveness of a care bundle to reduce
surgical site infections in patients having
open colorectal surgery. The Annals of The
Royal College of Surgeons of England.
2016 Apr 1;98(4):270-4.

Crolla RM, van der Laan L, Veen EJ,
Hendriks Y, van Schendel C, Kluytmans J.
Reduction of surgical site infections after
implementation of a bundle of care.
Gilhooly D, Green SA, McCann C, Black
N, Moonesinghe SR. Barriers and
facilitators to the successful development,
implementation and evaluation of care
bundles in acute care in hospital: a scoping
review. Implementation Science. 2019
Dec;14:1-2.

Green SA, Bell D, Mays N. Identification
of factors that support successful
implementation of care bundles in the
acute medical setting: a qualitative study.
BMC health services research. 2017
Dec;17:1-8.

Page MJ, McKenzie JE, Bossuyt PM,
Boutron I, Hoffmann TC, Mulrow CD,
Shamseer L, Tetzlaff JM, Akl EA, Brennan
SE, Chou R. The PRISMA 2020
statement: an updated guideline for
reporting systematic reviews. bmj. 2021
Mar 29;372.

Aggarwal G, Peden CJ, Mohammed MA,
Pullyblank A, Williams B, Stephens T,
Kellett S, Kirkby-Bott J, Quiney N.

17.

18.

19.

20.

21.

22.

23.

24.

Evaluation of the collaborative use of an
evidence-based care bundle in emergency
laparotomy. JAMA surgery. 2019 May
1;154(5):¢190145-.

Ali S, Misra L, Sahoo MR, VS V,
Mahapatra A, Rout B, Mishra SS. Bundle
approach in emergency surgery for
prevention of surgical site infections: a
double-blinded randomized controlled
trial. Langenbeck's Archives of Surgery.
2024 Feb 15;409(1):62.

Huddart S, Peden CJ, Swart M,
McCormick B, Dickinson M, Mohammed
MA, Quiney N, Hemmings V, Riga A,
Belguamkar A, Zuleika M. Use of a
pathway quality improvement care bundle
to reduce mortality after emergency
laparotomy. Journal of British Surgery.
2015 Jan;102(1):57-66.

Jordan LC, Cook TM, Cook SC, Dalton
SJ, Collins K, Scott J, Peden ClJ.
Sustaining  better care for patients
undergoing emergency  laparotomy.
Anaesthesia. 2020 Oct;75(10):1321-30.
Jurt J, Floquet L, Hiibner M, Moulin E,
Senn L, Demartines N, Grass F.
Implementing a surgical site infection
prevention  bundle for emergency
appendectomy: Worth the effort or waste
of time?. Surgery. 2022 Jul 1;172(1):11-5.
Lohsiriwat V. Enhanced recovery after
surgery vs conventional care in emergency
colorectal surgery. World Journal of
Gastroenterology:  WJG. 2014  Oct
10;20(38):13950.

Martinez-Serrano MA, Pereira JA, Sancho
J, Argudo N, Loépez-Cano M, Grande L.
Specific improvement measures to reduce
complications and mortality after urgent
surgery in complicated abdominal wall
hernia. Hernia. 2012 Apr;16:171-7.
Mohsina S, Shanmugam D, Sureshkumar
S, Kundra P, Mahalakshmy T, Kate V.
Adapted ERAS pathway vs. standard care
in patients with perforated duodenal
ulcer—a randomized controlled trial.
Journal of Gastrointestinal Surgery. 2018
Jan 1;22(1):107-16.

Mpoller MH, Adamsen S, Thomsen RW,
Mpoller AM. Multicentre trial of a
perioperative protocol to reduce mortality
in patients with peptic ulcer perforation.

International Journal of Medical Science and Clinical Invention, Vol. 11, Issue 12, December 2024



Abdulaziz Alghafees et.al Effect of Implementation of Care Bundles on Emergency Abdominal Surgery Outcomes: A
Systematic Review and Meta-Analysis

25.

26.

27.

28.

29.

30.

7512

Journal of British 2011
Jun;98(6):802-10.

Phelan L, Dilworth MP, Bhangu A,
Limbrick JW, King S, Bowley DM, Hardy
K. Evaluation of a bundle of care to reduce
incisional surgical site infection after
gastrointestinal ~ surgery. Journal of
infection prevention. 2020 Mar;21(2):52-9.
Saurabh K, Sureshkumar S, Mohsina S,
Mahalakshmy T, Kundra P, Kate V.
Adapted ERAS pathway versus standard
care in patients undergoing emergency
small bowel surgery: a randomized
controlled trial. Journal of Gastrointestinal
Surgery. 2020 Sep 1;24(9):2077-87.

Shang Y, Guo C, Zhang D. Modified
enhanced recovery after surgery protocols
are beneficial for postoperative recovery
for patients undergoing emergency surgery
for obstructive colorectal cancer: a
propensity score matching analysis.
Medicine. 2018 Sep 1;97(39):e12348.
Tengberg LT, Bay-Nielsen M, Bisgaard T,
Cihoric M, Lauritsen ML, Foss NB, AHA
study group Orbzk J Veyhe L Jorgen
Nielsen H Lindgaard L. Multidisciplinary
perioperative  protocol in  patients
undergoing acute high-risk abdominal
surgery. Journal of British Surgery. 2017
Mar;104(4):463-71.

Trangbzk RM, Burcharth J, Gogenur I.
Implementing bundle care in major
abdominal emergency surgery: long-term
mortality and comprehensive complication
Index. World Journal of Surgery. 2023
Jan;47(1):106-18.

Viias X, Macarulla E, Brugiotti C,
Ramirez JM, Pedregosa A, Sanchez S,
Camps J, Arroyo A. Feasibility and effects
of enhanced recovery vs. conventional

Surgery.

31.

32.

33.

34.

35.

36.

care after emergency colon surgery for
patients with left colon perforation.
Scientific Reports. 2020 Apr
30;10(1):7346.

Borgert MJ, Goossens A, Dongelmans
DA. What are effective strategies for the
implementation of care bundles on ICUs: a
systematic review. Implementation
Science. 2015 Dec;10:1-1.

Ma N, Cameron A, Tivey D, Grae N,
Roberts S, Morris A. Systematic review of
a patient care bundle in reducing
staphylococcal infections in cardiac and
orthopaedic surgery. ANZ Journal of
Surgery. 2017 Apr;87(4):239-46.

van Zanten AR, Brinkman S, Arbous MS,
Abu-Hanna A, Levy MM, de Keizer NF,
Netherlands Patient Safety Agency Sepsis
Expert  Group.  Guideline  bundles
adherence and mortality in severe sepsis
and septic shock. Critical care medicine.
2014 Aug 1;42(8):1890-8.

Damiani E, Donati A, Serafini G, Rinaldi
L, Adrario E, Pelaia P, Busani S, Girardis
M. Effect of performance improvement
programs on compliance with sepsis
bundles and mortality: a systematic review
and meta-analysis of observational studies.
PloS one. 2015 May 6;10(5):e0125827.
Wolthagen N, Boldingh QJ, Boermeester
MA, De Jonge SW. Perioperative care
bundles for the prevention of surgical-site
infections: meta-analysis. British Journal
of Surgery. 2022 Oct 1;109(10):933-42.
Koek MB, Hopmans TE, Soetens LC,
Wille JC, Geerlings SE, Vos MC, van
Benthem BH, de Greeff SC. Adhering to a
national surgical care bundle reduces the
risk of surgical site infections. PLoS One.
2017 Sep 6;12(9):e0184200.

International Journal of Medical Science and Clinical Invention, Vol. 11, Issue 12, December 2024



