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Abstract

Background: The COVID-19 pandemic, which originated
in Wuhan, China, has caused widespread human distress, eco-
nomic instability, and health system disruptions worldwide and
is responsible for the 2019-20 pandemic. SARS-CoV -2 affects
the respiratory tract, organs and systems, causing symptoms
ranging from asymptomatic to severeillness.

Aim of Sudy: To evaluate the impact of COVID-19 on
surgical emergencies(admissions) and surgical outcomes (mor-
tality rates, post-operative complications, ICU admissions and
length of stay).

Material and Methods: A literature search was conducted
between March 2020 and August 2022 and yielded 512 articles
after ranking articles by authors and year of publication. For
further steps of data collection, analysis and reporting, only ar-
ticles that met the inclusion criteria were included (18 articles
in total).

Results: The results showed that the COVID-19 pandemic
resulted in a significant increase in the complication rate among
the pandemic group in comparison with the pre-pandemic
group (RR 1.60, 95% Cl 1.39-1.85), including a surge in mor-
tality rate (RR 1.513, 95% CI: 1.137-2.014), and a decline
by almost (22.8%) in admission number to the ED among the
pandemic group. However, it has no influence on the following
surgical patient outcomes: LOS in the hospital or ICU admis-
sion. Furthermore, a subgroup analysis among patients infected
with COVID-19 vs. COVID-negetive patients also shows an
increase in mortality rate (RR 3.895, 95% CI 1.490-10.183)
and a higher median length of stay during hospitalization.

Conclusion: The COVID-19 pandemic has had asig-
nificant impact on surgical outcomes. This unfavorable effect
could play acrucia role in improving the proper implemen-
tation of strategies and safety precautions during a pandemic,
which could contribute to a better diagnosis in these patients.
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Introduction

THROUGHOUT history, there have been numer-
ous outbreaks and global health crises around the
world, impacting the lives of thousands to millions.
Despite advancements in research and medicine, we
continue to face new pathogens that globally threat-
en people’ s lives, economic stability, and health-
care systems. The new coronavirus-related disease
emerged from Wuhan, Hubei Province, China and
was declared in December 2019. Initialy labeled as
the 2019 novel coronavirus (2019-nCoV), it was of-
ficially named later as severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) on February
11 by the WHO [1,2].

On March 11, 2020, COVID-19 was declared as
apandemic by the WHO Subsequently, the COV -
ID-19 cases number has surged significantly [3]. By
September 2022, the cumulative global count of
COVID-19 cases has surpassed 600 million, with
over 6 million reported deaths[4].

The pandemic has massively risked both global
health, aswell as healthcare professionals. In re-
sponse to the COVID-19 pandemic, elective inter-
ventions have been postponed worldwide to make
empty bedsin hospitals and ICU accessible for
COVID-19 infected patients. Nevertheless, it isim-
possible to postpone emergency patients and inter-
ventions|[2].

Early in the epidemic, a Wuhan article reviewed
the outcome of patients who mistakenly underwent
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elective surgery during the virus incubation period.
Their findings indicated that surgery might pro-
gress the COVID-19 infection, resulting in a higher
rate of hospitalizations to intensive care units and
a20.5% mortality rate [5]. Moreover, a published
study reported that hospitalized patients requiring
ICU admission are calculated at around 25% [6].

Asymptomatic carriers of SARS-CoV-2 could
potentially spread the virus during the incubation
period, making it extremely difficult to prevent
COVID-19 infection and resulting in unexpected
clinical presentations and prognosis during surgeries
[7]. Additionally, SARS-CoV-2 infection increases
the risk of surgical death, necessitating the develop-
ment of strategiesto reduce it at all healthcare lev-
els. Surgery may also increase stress by promoting
pathways that enhance the pro-inflammatory state,
highlighting the importance of addressing known
surgical risk factors in decision-making processes
during COVID-19 pandemic[8].

This analysis examines the global response
to the changes in surgical practice linked to the
COVID-19 pandemic to assess surgical emergen-
cies and outcomes, provide important data to help
with emergency medical care management, policy
improvements and lessons for potential future pan-
demics.

Aim of work:

Perform a systematic review/meta-analysis to
identify the impact of COVID-19 on surgical emer-
gencies (admissions) and surgical outcomes (post-
operative complications, mortality rates, |ICU ad-
missions and length of stay during hospitalization).

Patients and M ethods

Criteria for considering studies for this meta-
analysis:

Types of studies: This review was restricted to
retrospective cohort studies conducted between
March 2020 and August 2022, which evaluated the
impact of COVID-19 pandemic in surgical emer-
gencies in adult human individuals.

Types of outcome measures:
At least one of these outcomes was taken into
consideration:
- Impact of COVID-19 on surgical emergencies (ad-
missions).
- Impact of COVID-19 on surgical outcomes (post-

operative complications, mortality rates, ICU ad-
missions and length of stay during hospitalization).

Inclusion criteria: Studies conducted on both
gender: male and female.

Exclusion criteria: Narrative, opinion review,
case reports and studies carried out on animals.

Search strategy for identification of studies:

A comprehensive search of electronic data-
bases such as PubMed (https://pubmed.ncbi.nim.
nih.gov/). ScienceDirect (www.sciencedirect.com),
ISI Web of Knowledge (http://www.isiwebof-
knowledge.com), and CENTRAL (Cochrane Cen-
tral Register of Controlled Trials) will be used to
identify published studies and abstracts concerning
the impact of COVID-19 on surgical emergencies.
Using a combination of the following keywords:
“COVID-19” “Emergency surgery” “Emergency
general surgery” “Surgical Outcomes’ “Morbidity
and Mortality”.

Locating and selecting studies:

Abstracts were identified using the above search
strategy and examined, and articles that appeared
to meet the inclusion criteriawere retrieved in full.
The study included data on a minimum of one out-
come measure.

The literature was reviewed between March
2020 and August 2022 and yielded 512 articles after
ranking articles by authors and year of publication.
For further steps of data collection, analysis and re-
porting, only articles that met the inclusion criteria
were included (18 articlesin total) and the process
was presented in a PRISMA flow chart, according
to the PRISMA statement. The available studies
were all published in English; none were available
in Italian, French, or Spanish.

Data extraction:

A copy of each identified article was acquired,
and relevant information was extracted in a stand-
ardized sheet prepared by Microsoft excel for a
quantitative analysis. From full-text papers, we
retrieved the following research data: First author
name, year of publication, study design, sample
size, inclusion criteria, study location, age, gender,
description of study group and control groups and
outcomes.

Satistical considerations:

A risk estimate and its 95% confidence interval
were extracted from each study’ s data. We deter-
mined unadjusted values from the article’s pub-
lished dataif arisk estimate and related 95% CI
were not provided. Statistical heterogeneity was as-
sessed using:

Testing for Heterogeneity:
1- Cochran Q chi square test:

* (p-value <0.1) denoted heterogeneity among
the studies.


https://pubmed.ncbi.nlm.nih.gov/),
http://www.isiwebof-knowledge.com

Rana M. Elsayed, et al.

2- |-squared (I2) index:
* 0% to 40%: Might not be important.
* 30% to 60%: May represent moderate hetero-
geneity.
* 50% to 90%: May represent substantial hetero-
geneity.
* 75% to 100%: Considerable heterogeneity.

By calculating the inverse variance of the ef-
fect measure for each study and using alogarith-
mic scale, pooled estimates of relative risks were
obtained. This method for pooling results assumed
that the study populations being compared were ho-
mogenous, and therefore consistent with afixed ef-
fect analysis.

A violation of this test indicated that there were
discrepancies between the pooled studies. We con-
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ducted arandom effect analysis since thereis sig-
nificant heterogeneity in the effect measure between
the compared studies. Thus, the interstudy variation
was explained by the random effect analysis.

All statistical analyses for study pooling have
been conducted by the Medcal c software version
22.019.

Results

In four databases, we identified 512 articles;
236 duplicates were removed. Out of the remain-
ing 246 abstracts, we excluded 216 after screening.
Thus, 30 full-text studies were assessed for €ligibil-
ity and 12 were excluded. Finally, 18 studies were
included for further qualitative and quantitative
analyses (Fig. 1).

leentification of studies via databases and registers |

Records removed before screening:

- Duplicate records removed (n=236)

- Records marked as ineligible by automation tools (n=0)
- Records removed for other reasons (n=0)
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.
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Fig. (1): PRISMA flow diagram with study selection (PRISMA; Preferred Reporting Items for Systematic

Reviews and Meta-Analyses).

Characteristics of the included studies:

Eighteen retrospective studies were included,
with 82658 of the total number of casesin the pre-

pandemic period and 64403 of the total number of
cases in the COVID-19 pandemic period as shown
in(Table 1).
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Table (1): Characteristics of the included studies evaluating the impact of the COVID-19 pandemic on surgical emergencies.

P Participants -
Publication Type of Study . Participants Control
Authors Year study population szaggneénelrgilc) (Pandemic) (Pre-pandemic) Outcomes
1 Tlhanetal. [9] 2022 RCS Adult Patients 592/ 1505 land 30 Apr2020 Samedatesin2019 - Admission Rate
inED -
- ICU Admission
2 Turaneta.[10] 2022 RCS Adult Patients  41/24 11 Mar 2020 to 11 Mar 2019 to -LOS
inED 25 Jan 2021 25 Jan 2020 - Complications
- Mortality
- ICU Admission
3 Frankcombe 2022 RCS Adult Patients 723/ 833 1 Mar 2021 to Same datesin - Admission Rate
etal. [11] inED 31 Mar 2022 2019-2020 -LOS
- Complications
- ICU Admission
4 Khalaf et al. [12] 2022 RCS Adult Patients 180/ 590 2020 and 2021 2019 - Admission Rate
inED - Complications
- Mortality
5 Cdiketa.[13] 2022 RCS Adult Petients 369/ 392 11 Mar to Samedatesin 2019 - Admission Rate
inED 11 Sept 2020 -LOS
6 Dongetal.[14] 2021 RCS Adult Petients 1376/ 1668 Jan to May 2020 2019 - Admission Rate
inED -LOS
- Mortality
7 Hicklandetal.[15] 2021 RCS Adult Petients 118/ 221 29 Mar to 31 Mar to - Admission Rate
inED 25 Apr 2020 27 Apr 2019 -LOS
- Mortality
8 Saetd.[16] 2021 RCS Adult Patients 457/ 643 1 Mar to Samedatesin 2019 - Admission Rate
inED 2 May 2020 - Mortality
9 Colmenareetal. 2021 RCS Adult Patients 59/ 45 11 Mar to Same datesin 2019 - LOS
[17] inED 8 June 2020 - Complications
10 Sureketal.[18] 2021 RCS Adult Patients 103/ 252 14 Mar to Samedatesin 2019 - Admission Rate
inED 15 May 2020 - Complications
- Mortality
11 Ciarleglioetal.[19] 2021 RCS Adult Patients 109/ 137 Mar to May 2020  Samedatesin 2019 - Admission Rate
inED -LOS
- Complications
- Mortality
- ICU Admission
12 Lazzatietal. [20] 2021 RCS Adult Petients  57589/72819 17 Marto11May Samedatesin2019 - Admission Rate
inED 2020 - Mortality
13 Pikoulisetal. [21] 2021 RCS Adult Patients 1819/ 2839 1 Marto Samedatesin 2019 - Admission Rate
in ED 15 Dec 2020 -LOS
- Mortality
- ICU Admission
14 Taimetal.[2] 2021 RCS Adult Patients 132/ 195 15Marto15May Samedatesin2019 - Admission Rate
inED 2020 -LOS
- Complications
- Mortality
15 Karlafti et al. [22] 2021 RCS Adult Patients 223/ 456 Mar 2020 to Samedatesin 2019 - Admission Rate
in ED Feb 2021 -LOS
- Mortality
- ICU Admission
16 Yesiltas. [23] 2021 RCS Adult Petients 77/ 100 MartoJuly 2020  Samedatesin2019 - Admission Rate
inED -LOS
17 D'Urbanoeta.[24] 2020 RCS Adult Patients 27/ 46 9 Mar to 9 Apr Samedatesin 2019 - Admission Rate
inED 2020 -LOS
- Complications
- Mortality
18 Cano-Vaderrama 2020 RCS Adult Patients 117/ 285 16 Mar to 11 Mar to - Admission Rate
etal. [25] inED 26 Apr 2020 21 Apr 2020 -LOS
- Complication
- Mortality
- ICU Admission

RCS: Retrospective Cohort Studies.
LOS: Length of Stay.

ICU: Imtensive Care Unit.

ED : Emergency Department.
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Outcomes:
Complications:
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Turan & Dirim, 2022

Frankcombe et al., 2022

Khalaf et ., 2022

Colmenares et al., 2021

Surek et al., 2021

Ciarleglio et al., 2021

Tarimet al., 2021

D’Irbano et al., 2020

Cano-Vaderramaet al., 2020
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Fig. (2): Forest plot for the impact of COVID-19 in surgical emergencies on complicationsin patients.

The meta-analytical result of the nine retrospec-
tive studies shows a significant difference between

the pandemic and pre-pandemic groups (RR 1.60,
95% CI 1.39-1.85).

Table (2): Meta-analysis on the impact of COVID-19 pandemic in surgical emergencies on compli-

cationsin patients.

Relative s cl Weight (%)
Study Risk Lower limit Upper limit Fixed pvalue
Turan and Dirim, 2022 1.003 0.458 2.199 3.32 -
Frankcombe et al. 2022 1.462 0.883 2421 8.03 -
Khalaf et al. 2022 1.930 1.484 2,510 29.56 -
Colmenares et al. 2021 3.051 0.681 13.675 0.91 -
Surek et al. 2021 1.422 0.919 2201 10.71 -
Ciarleglio et al. 2021 1.843 1.005 3.380 5.55 -
Tarimet al. 2021 4.432 1.223 16.065 123 -
D’Urbano et al. 2020 1.503 0.906 2.494 7.96 -
Cano-Valderramaet al. 2020 1.353 1.054 1737 3273 -
Fixed Effect Model 1.607 1.390 1.859 100.00 <0.001
Random Effect Model 1.580 1.348 1.851 100.00 <0.001

Heterogeneity Test 1> 9.66% p-value: 0.3547

925% Cl: 95% confidence interval.
|”: Observed variance for heterogeneity.

There is no significant heterogeneity among
the studies (Heterogeneity Test | : 9.66%, p-value:
0.3547). The meta-analytical result of the nine ret-

rospective studies shows a significant difference be-
tween the pandemic and pre-pandemic groups (RR
1.60, 95% CI 1.39-1.85).
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Fig. (3): Forest plot for the impact of COVID-19 in surgical emergencies on mortality in patients.

Mortality:

The meta-analysis of all included studies shows pandemic and pre-pandemic groups (RR 1.513,
asignificant difference in mortality between the 95% CI: 1.137-2.014).

Table (3): Meta-analysis on theimpact of COVID-19 pandemic in surgical emergencies on mortality

in patients.
Relative s Weight (%)

Study Risk Lower limit Upper limit Random pvalue
Turan and Dirim. 2022 1171 0.231 5.921 2.76 -
Khalaf et al. 2022 4.214 1.592 11.157 6.38 -
Dong et al. 2021 1114 0.627 1.977 12.35 -
Hickland et al. 2021 1.249 0.359 4.337 4.34 -
Saeta. 2021 1.925 1.290 2.874 16.57 -
Surek et al. 2021 4.078 0.993 16.751 351 -
Ciarleglio et al. 2021 1.508 0.473 43811 4.87 -
Lazzati et al. 2021 1.342 1.233 1.460 24.08 -
Pikouliset al. 2021 8.584 1.905 38.684 314 -
Tarimet a. 2021 0.739 0.188 2.902 3.70 -
Karlafti et al. 2021 1.840 0.759 4.465 7.31 -
D’Urbano et a. 2020 0.568 0.168 1.918 4.50 -
Cano-Vaderramaet al. 2020 0.641 0.245 1.676 6.50 -
Fixed Effect Model 1.368 1.263 1.480 100.00 <0.001
Random Effect Model 1513 1.137 2.014 100.00 0.004

Heterogeneity Test 1% 46.24% p-value: 0.0341

95% CI: 95% confidenceinterval.
| Observed variance for heterogeneity.

Thereis significant heterggeneity among the shows a significant difference in mortality between
studies (Heterogeneity Test | : 46.24%, p-value: the pandemic and pre-pandemic groups (RR 1.513,
0.0341). The meta-analysis of all included studies 95% ClI: 1.137-2.014).
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Mortality:
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Fig. (4) Funnel plot for theimpact of COVID-19 in surgical
emergencies on mortality in patients.

ICU Admission:

ilhan et al., 2022

Frankcombe et al., 2022

Ciarleglioet al., 2021 ' |

Pikouliset a., 2021

Karlafti et a., 2021

Cano-Vadderramaet a.,
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Total (fixed effects)
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Fig. (5): Forest plot for theimpact of COVID-19 in surgical
emergencies on |CU admissionsin patients.

Table (4): Meta-analysis on the impact of COVID-19 pandemic
in surgical emergencies on ICU admission in patients.
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The meta-analytical result of the six retrospec-
tive studies were insignificant between the pan-
demic and pre-pandemic groups (RR 0.885, 95% ClI
0.661-1.184).

There is no significant hetefogeneity among
the studies (Heterogeneity Test 1: 0.00%, p-value:
0.5498). The meta-analytical results of the six retro-
spective studies were insignificant between the pan-
demic and pre-pandemic groups (RR 0.885, 95% ClI
0.661-1.184).

Length of stay during hospitalization:

Turan et d., 2022

Frankcombe et al.,
2022

Celik et al., 2022
Hickland et al.,
2021
Colmenareset al., i
2021

Karlafti et al., 2021
YeSilta§, 2021 =
D’Urbano et d.,
2020
Cano-Vaderrama
etd., 2020

Total (fixed effects)
Total (random
effects)

] ] ]
01 1 10 100

Relative Rizk

Fig. (6): Forest plot for theimpact of COVID-19 in surgical
emergencies on |CU admissionsin patients.

The meta-analytical results of the nine retro-
spective studies were insignificant between the pan-
demic and pre-pandemic groups (RR 1.292, 95% CI
0.914-1.827).

Table (5): Meta-analysis on the impact of COVID-19 pandemic
in surgical emergencies on the length of stay during

. %%Cl Weight
Study Relative Lower Upper (%)
Risk . -pp‘ ) vaue
limit  limit  Fixed
flhan et al., 2022 0424 00511 3512 1.93 -
Frankcombe et al., 1229 0612 2468 17.74 —
2022
Ciarleglioet a., 0.419 0.116 1510 5.25 —
2021
Pikouliset al., 0936 0341 2572 845 -
2021
Karlafti et al., 2021 1168 0.646 2114 2453 -
Cano-Vaderrama 0750 0477 1179 4211 -
eta., 2020
Tota (fixed effects) 0885 0.661 1184 100.00 0.411
Total (random effects) 0.892  0.665 1.196 100.00 0.445

Heterogeneity Test 1% 0.00% p-value: 0.5498

hospitalization.
. 9B%Cl weight
Study Relative Lower Upper (%)
Risk o -pp. ) vaue
limit limit  Fixed
Turan et al., 2022 0.576 0.225 1477 1333 —
Frankcombe et al., 1152 0239 5544 479 —
2022
Celik et a., 2022 1062 0216 5230 4.65 -
Hickland et a., 2021 1303 0415 4.087 9.05 —
Colmenareset al., 1208 0187 7.786 341 -
2021
Karlafti et al., 2021 2352 0622 889 6.68 —
Ye§iltag, 2021 2221 0293 16.868 2.88 -
D'Urbanoeta., 2020 1332 0.767 2314 38380 —
Cano-Vaderrama 1697 0726 3966 1641 -
eta., 2020
Fixed effect model 1292 0914 1827 10000 0.147
Random effect model 1277 0.905 1.801 100.00 0.163

Heterogeneity Test 1% 0.00% p-value: 0.8221

925% Cl: 95% confidence interval.
| Observed variance for heterogeneity.

925% Cl: 95% confidence interval.
|”: Observed variance for heterogeneity.
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There is no heterggeneity among the studies
(Heterogeneity Test 1: 0.00%, p-value: 0.8221).
The meta-analytical results of the nine retrospec-
tive studies were insignificant between the pan-
demic and pre-pandemic groups (RR 1.292, 95% CI
0.914-1.827).

Subgroup Analysis Among Pandemic Group:

Mortality among COVID-19 (+VE) vs. COV-
ID-19 (-VE) in patients in the pandemic group.

The Impact of COVID-19 on Surgical Emergencies, Meta-Analysis

Impact of COVID-19 (+VE) patients on the
length of stay during hospitalization vs. COVID-19
(-VE) patients in the pandemic group.

Dong CT et al., [14] stated that the median dura-
tion of LOS increased significantly in COVID-19
infected patients in comparison with COV1D-neg-
ative (Days: 6.0 vs. 3.0, p<0.001). Similar to Ci-
arleglio FA et al., [19] that also demonstrated that
COVID-positive patients had a higher median LOS
(Days: 9 vs. 4, p=0.11), athough these discrepan-
cies did not reach statistical significance (Table 7).

Table (7): Impact of COVID-19 (+VE) patients on the length
of stay during hospitalization vs. COVID-19 (-VE)
patients in the pandemic group.

Median duration of LOS
St
udy COVID19 (+VE) vs COVID19 value
(-VE)
Dong et al., 2021 6.0vs3.0 0.001
Ciarleglio et al., 2021 9.0vs4.0 0.11

Dong et al., 2021 B
Ciarleglioet al., =
2021
Totd ’
(fixed effects)
] ] ]

0.1 1 10 100
Relative Rizk

Fig. (7): Forest plot for the mortality ratein COVID-19 (+VE)
vs. COVID-19 (-VE) patients.

The meta-analytical result of those two studies
shows a significant effect on the mortality ratein
COVID-19 (+VE) patients compared to COVID-19
(-VE) patients (RR 3.895, 95%CI 1.490-10.183).

Table (6): Meta-analysis for the mortality rate among COV -
ID-19 (+VE) vs. COVID-19 (-VE) in patientsin the
pandemic group.

. B%Cl Weight
Study Relative ) T %)
Risk _OW_er -pp.er ) > value
limit limit  Fixed
Dong et al., 2021 4.428 1589 12342 88.51 -
Ciarleglioetal., 2021 1952 0.114 33582 1149 -
Fixed Effect Model 3.895 1490 10.183 100.00 0.006

95% Cl: 95% confidence interval.

The meta-analytical result of those two studies
shows a significant effect on the mortality rate in
COVID-19 (+VE) patients compared to COVID-19
(-VE) patients (RR 3.895, 95% CI 1.490-10.183).

LOS: Length of Stay.

Table (8): Studies showing reduction rate of admission to the
ED during COVID-19 pandemic period vs. pre-pan-

demic period.

sy pacric e Feketon
flhan et al. 2022 592 1505 60.7%
Frankcombe et al. 2022 723 833 13.2%
Khalaf et al. 2022 180 590 69.5%
Celik et al. 2022 369 392 5.9%
Dong et al. 2021 1376 1668 17.5%
Hickland et al. 2021 118 221 46.6%
Saetal. 2021 457 643 28.9%
Surek et al. 2021 103 252 59.1%
Ciarleglio et al. 2021 109 137 20.4%
Lazzati et al. 2021 57589 72819 20.9%
Pikoulis et al. 2021 1819 2839 35.9%
Tarim et al. 2021 132 195 32.3%
Karlafti et al. 2021 223 456 51.1%
Yesiltag. 2021 77 100 23%
D’ Urbano et a. 2020 27 46 41.3%
Cano-Valderramaet al. 2020 117 285 58.9%
Total 64111 83050 22.8%

Pooling of sixteen of the included studies re-
vealed that the admission rate decreased by about
(22.8%) during the pandemic period when com-
pared to the pre-pandemic period.
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Discussion

This meta-analysis reviewed the published
studies on the impact of COVID-19 on surgical
emergencies and surgical outcomes. After acom-
prehensive search, eighteen retrospective studies
were identified. The current meta-analysisinvolved
147,061 patients: 82658 in the pre-pandemic period
and 64403 in the COV1D-19 pandemic period.

Pooled results that evaluated the impact of
COVID-19 pandemic in surgical emergencies on
complications in patients:

According to nine pooled studies that assessed
the effect of the COVID-19 pandemic on surgical
emergency outcomes, there was a statistically sig-
nificant rise in the rate of complications among the
pandemic group vs. pre-pandemic group. This result
coincides a retrospective cohort study that reported
astatistically significant result during the pandemic
period; the patients who developed complications
were more than those in the control period (18.9%
vs. 10.1%) (p=0.001) [26]. Furthermore, according
to Fernandez-Martinez et al., [27] there were twice
as many patients experiencing postoperative com-
plications in the pandemic group compared to the
pre-pandemic group (35% vs. 14.8%) (p=<0.001).

However, in contrast, Fonseca MKk et al., and
Hanger et al., [28,29] found that the complications
rate was non-significant different between both
groups; that is, there was no increase in complica-
tions. Aswell as the pooled effect sizes of another
eight studies reported on the overall incidence of
postoperative complications, there was no signifi-
cant discrepancies between the COVID-19 pandem-
ic group and the control group (OR: 0.90, 95% CI:
0.80-1.01, p=0.07) [30].

There was no interstudy variation, according
to the results of the heterogeneity test between the
pooled studies.

Pooled results that evaluated the impact of
COVID-19 pandemic in surgical emergencies on
mortality in patients:

Thirteen retrospective studies pooled together,
and their meta-analytical results evaluated the im-
pact of the COVID-19 pandemic in surgical emer-
gencies show a significant increase in the mortality
rate in the pandemic group compared to the pre-
pandemic group. This result aligns with a retrospec-
tive cohort study that shows a higher death ratein
the pandemic group relative to the control group.
(21.7% vs. 15.3%) (p=0.039) [26]. Moreover, amul-
ti-center retrospective analysis conducted through-
out the United Kingdom revealed that the pandem-
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ic's death rate was substantially higher (7.4% vs.
3.7%, p=<0.001) [31] .

However, eight additional studies with pooled
effect sizes did not reveal a statistically significant
difference in mortality between the two groups.
(OR: 1.27, 95% Cl: 0.92-1.75). They concluded that
the COVID-19 pandemic had not worsened surgical
results. As aresult, do not suggest deferring elective
surgery during the pandemic[30]. In another study, a
retrospective observational study reported that there
is no difference in mortality in the pandemic group
(4.8%) vs. the pre-pandemic group (6.1%) [32].

The pooled studies’ heterogeneity test revealed
asignificant difference, indicating differences be-
tween studies. By pooling these heterogeneous
studies, additional useful information was obtained.

Different study participants, outcomes, study
designs, and potential bias risks could all be the
cause of the variation in these studies’ results.

Subgroup analysis among pandemic group:
Pooled results on mortality among COVID-19
(+VE) vs. COVID-19 (-VE) in patients in the pan-
demic group: Two studies by Dong CT et d., and
Ciarleglio FA et al., [14,19] show a stetistically sig-
nificant increase in the mortality rate in COVID-19
infected patients compared to COVID-19 negative
patients. This result coincides with ameta-analysis
that shows that concurrent COVID-19 infection el-
evatestherisk of post-operative mortality, (Odds
ratio: 7.9, 95% ClI: 3.2-19.4) in COVID-19 (+VE)
patients. This meta-analysis pooled eight studies,
with atotal of 1103 patients involved [8].

Furthermore, another meta-analysis conducted
globally reviewed twenty-one studies that involved
2756 participants and reported a pooled prevalence
of postoperative mortality of 20% (95% CI: 15-26)
among COVID-19 infected surgical patients. Thus,
it was concluded that more investigation is neces-
sary to ensure that the surgical indications and peri-
operative surgical safety measures are appropriate
for this susceptible group of patients, given the sur-
prisingly high mortality rate of patients reported in
the global literature[33].

Therisk of surgical death increases with a con-
current SARS-CoV-2 infection. The severity of this
risk demands the development of methodsto re-
duceit at all healthcare levels. The potential cause
for the markedly elevated mortality risk that was
seen after surgery is the detrimental impact of the
virus on the cardiovascular and respiratory systems.
Pulmonary injury is hypothesized to be induced by
the host’ s aggressive immunological response “cy-
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tokine storm” combined with microvascular pulmo-
nary thrombosis. Acute heart damage, myocarditis,
thromboembolic illness, and disseminated intravas-
cular coagulation can al result from this inflam-
matory response. In addition to putting more stress
on the heart and lungs, surgery may promote these
pathways by enhancing the pro-inflammatory state
[8]. Therefore, COVID-19 conceals the significance
of well-known surgical risk factors that are typically
considered when making surgical decisions. These
findings validate the recommendation to delay sur-
gery in COVID-19 patients whenever feasible[34].

Pooled results that evaluated the impact of
COVID-19 pandemic in surgical emergencies on
ICU admission in patients:

Six pooled studies evaluated the need for ICU
admission and demonstrated that, in comparison
to the pre-pandemic period, the pandemic period
did not result in arise in the need for ICU admis-
sions. Thisresult is similar to a retrospective co-
hort study that reported that there is no difference
in ICU admission during the pandemic compared
to the prepandemic period (23% vs. 23%, p=0.99)
[35]. Additionally, Ferahman et al ., [36] also found
no significant difference in intensive care units de-
mand rates between both groups (34.3% vs. 37%,
p=0.822).

Pooled results that evaluated the impact of
COVID-19 pandemic in surgical emergencies on
length of stay during hospitalization in patients:

The meta-analytical results of the nine retro-
spective studies were insignificant between the pan-
demic and pre-pandemic groups; this conclusion
corresponds with arecently published retrospec-
tive analysis that reported no differences between
the pandemic period and the control period with a
mean of (6.3£9.4 vs. 6.6+8.2) and a median length
of stay of 4 days throughout both periods[37]. Simi-
lar results were also reported in another retrospec-
tive cohort that mentioned the same mean length of
stay in the pandemic versus the pre-pandemic group
(7.7£10.0 vs. 7.8£10.5) (p=0.66) [38].

Subgroup analysis among pandemic group:
Pooled results on LOS during hospitalization among
COVID-19 (+VE) vs. COVID-19 (-VE) patientsin
the pandemic group: The impact of positive COV-
ID-19 patients on the length of stay during hospi-
talization in surgical emergencies was assessed in
two retrospective studies. Dong CT et al., and Ci-
arleglio FA et al., [14,19] found that median duration
of daysin hospital was higher in positive infected
patients in comparison with COVID-19 negative
patients. Thisis corresponding to a recent study that
reported that during the pandemic, COVID-positive

patients stayed in the hospital for significantly more
time than COVID-negative patients (20.5 vs. 7.7)
(p=<0.01) [39]. Including Bozada-GutiérrezK atya,
[40] reported that symptomatic COVID-19 patients
who required emergency surgery had increased ICU
hospitalizations and extended L OS as compared
with asymptomatic patients.

Regarding pooled results that evaluated the fre-
quency of admission rate to ED; sixteen studies
evaluated the frequency of admission rate to ED: - A
pooling of sixteen of the included studies revealed
that the admission rate decreased by about (22.8 %)
during the pandemic period when compared to the
pre-pandemic period. Reschen et al., [41] reported
that the daily emergency department attendance ex-
perienced a decline of (37%). The general decrease
in cases indicates the potential for decreasing un-
necessary visits to the emergency department for in-
dividuals with minor illnesses in the future. Howev-
er, it also raises concerns about the potential risks of
delayed or overlooked medical attention that might
worsen the surgical outcomes.

Conclusion:

COVI1D-19 pandemic caused a significant im-
pact on surgical outcomesin terms of complication,
mortality and led to atemporary reduction in the
flow of patients to the emergency room. This unfa-
vorable effect could play arole in the improvement
of proper implementation of strategies and safety
precautions during a pandemic that could contribute
to a better diagnosis & prognosisin these patients.
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