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Abstract

Introduction: Appendicitis is a global abdominal disease and is often treated by appendectomy. Surgical site infection (SSI) is a common
complication after an appendectomy that causes a significant burden on health systems. This study aimed to evaluate the trends and variations
in the burden of appendicitis by year, region, socioeconomic status, and health expenditure and to assess associated SSI by appendicitis burden,
surgical approach, and type of appendicitis.

Methodology: Data on Disability-Adjusted Life Years (DALY's) and the human development index were collected from the Global Burden of
Disease (GBD) Study and the United Nations Development Programme, respectively. Studies on SSI after appendectomy using the uniform
definition and published in 1990-2021 were retrieved.

Results: Between 1990 and 2019, the global age-standardized DALY rate of appendicitis decreased by 53.14%, with the highest burdens in
Latin America and Africa. The burden of appendicitis was significantly negatively correlated with HDI (r = -0.743, p<0.001) and health
expenditure (r =-0.287, p<0.001). Among 320 published studies on SSI after an appendectomy, 78.44% of studies did not report criteria for
SSI diagnosis or adopt a uniform definition. In total, 69 studies with uniform SSI definitions were included. Studies with uniform SSI definitions
were recorded poorly in regions with a heavy burden of appendicitis. The SSI of appendectomy was positively correlated with open
appendectomy and complicated appendicitis.

Conclusions: Uniform SSI definition, promotion of laparoscopic technology, and establishment of SSI special management are needed to
decrease the burden of SSI after an appendectomy, especially in developing countries.
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Introduction a  comprehensive range of  evidence-based

Appendicitis is a global and common abdominal
disease associated with relevant morbidity, mortality
and significant health care costs [1]. A systematic
review of population-based studies documented the
pooled incidence of appendicitis to range from 100 to
151 cases per 100,000 person-years in Western
countries, with a rising incidence trend in newly
industrialized countries [2]. Appendectomy is the
common treatment of choice for appendicitis and
constitutes one of the most common surgical
procedures globally, resulting in a significant burden on
health systems [3].

Surgical site infection (SSI) is a common
complication after an appendectomy, especially in
complicated appendicitis. However, the WHO provided

recommendations for interventions to be applied during
the pre, intra, and postoperative periods for the
prevention of SSI, such as preoperative bathing and
maintaining normal body temperature [4], SSIs are the
most frequent health-care-associated infections in
developing countries [5]. recent meta-analysis
showed an overall incidence of SSI of 7.0 per 100
appendectomies, varying from 0 to 37.4 per 100
appendectomies. This finding indicated that there is a
heavy burden of SSI in some countries and regions after
appendectomy [6].

This study set out to assess the trends and variations
in the burden of appendicitis by year, region,
socioeconomic status, and health expenditure, to
investigate the status of research on SSI after
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appendectomy in regions with different appendicitis
burdens, and to verify the correlation between surgical
modalities/type  of appendicitis and SSI  of
appendectomy among studies with standardized SSI
definitions. Thereby discovering the weak regions and
deficiencies in SSI surveillance and providing
suggestions for SSI prevention and control strategies,
except for routine SSI prevention measures.

Methodology
Data extraction

Data for this study were based on the Global Burden
of Disease (GBD) 2019 study providing burden of
appendicitis, the United Nations Development
Programme (UNDP) providing the corresponding HDI
and health expenditure data, and literature retrieval
analysis for SSI after appendectomies.

The GBD study by the Institute for Health Metrics
and Evaluation (IHME) aimed to quantify health
burden due to diseases, risk factors, impairments, and
injuries after stratification by age, sex, and location.
The GBD study of 2019 provided insights into the
health burden of 369 diseases and injuries in 204
regions and countries [7]. The burden of appendicitis
was measured by DALY in the GBD study of 2019.
The following data regarding appendicitis burden were
collected [8]: global and national DALY numbers,
crude DALY rates, and age-standardized DALY rates
of appendicitis from 1990 to 2019.

The human development index (HDI) of the UNDP
is a comprehensive indicator of health, education, and
living standards, ranging from 0.0 to 1.0 with a higher
value indicating more advanced socioeconomic
development. We obtained the HDI data and the health
expenditure data of the corresponding year from the
UNDP database [9]. Health expenditure is the spending
on health care goods and services, expressed as a
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percentage of GDP. It excludes capital health
expenditures, such as buildings, machinery,
information technology, and stocks of vaccines for
emergencies or outbreaks. Countries were grouped into
four categories according to HDI values > 0.80, 0.70-
0.79, 0.55-0.69, and < 0.55, classified as very high,
high, moderate, and low, respectively.

PubMed, Web of Science, and EMBASE were
searched for studies published between 1 January 1990
and 31 December 2021 documenting the incidence of
SSI after appendectomy using standardized definitions.
Standardized definitions of SSI were issued by the USA
National Nosocomial Infections Surveillance (NNIS)
system and revised by the National Health care Safety
Network (NHSN) [10]. A standardized data collection
form was used by two investigators (Lin Yang and
Rongshou Zheng) to extract data from the included
studies independently. First author, year of publication,
country, population, sample size, surgical procedure
(laparoscopy or open), type of appendicitis (simple or
complicated) and SSI rates were extracted.

Statistical analysis

Disparity of age-standardized DALY rates across
six continents was assessed by the Kruskal-Wallis test,
followed by Dunn’s multiple comparison test [11].
Differences in SSI rates between open and laparoscopic
appendectomy as well as simple and complicated
appendicitis were assessed by the Wilcoxon test.
Associations between two parameters were calculated
using Spearman’s rank correlation and expressed by
Spearman’s coefficient. Linear regression was applied
to explore the associations of the age-standardized
DALY rate with HDI and health expenditure and the
associations of SSI with surgical modalities/type of
appendicitis/HDI. A p value <0.05 indicated a
statistically significant difference. Statistical analyses

Figure 1. The temporal trend of appendicitis burden over the past 30 years. (a) DALY numbers; (b) Crude DALY rates; (¢) Age-
standardized DALY rates. (Red dashed lines indicate 95% confidence interval).
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were conducted using SAS 9.4. There were no ethical
issues involved in this study, as the data shown here
were all extracted from online websites.

Results
Appendicitis burden by year

DALY numbers due to appendicitis declined
31.82% globally, from 2.2 million in 1990 to 1.5
million in 2015, and remained relatively constant from
2015 to 2019 (Figure 1la). Similarly, DALY rates
decreased by 52.92% from 41.23 per 100,000 people in
1990 to 19.41 per 100,000 people in 2019 after
adjusting for population size (Figure 1b). We further
controlled for age structure, gender composition, and
growth of population size, which also showed a marked
decrease in the age-standardized DALY rates (53.14%)
from 41.29 to 19.35 per 100,000 people (Figure 1c).

Appendicitis burden by region and country in 2019

In total, 204 countries were included in the GBD
2019 study, including 54 African countries, 47 Asian
countries, 44 European countries, 35 Latin American
countries, 20 Oceania countries, and 4 North American
countries. A significant difference in age-standardized
DALY rates was found among the six continents (H =
100.386, p < 0.001). Figure 2 maps the global
distribution of age-standardized DALY rates of
appendicitis in 2019. The burden of appendicitis was
highest in Latin America and Africa, followed by Asia,
Oceania, North America, and Europe. The age-
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standardized DALY rates are also distributed
disproportionately among countries, with the highest in
Honduras and Haiti and the lowest in the Maldives
(Figure 2).

Appendicitis burden by socioeconomic development
and health expenditure

The age-standardized DALY rates of appendicitis
in 2019 were significantly negatively correlated with

the HDI (Figure 3, r=-0.743, p <0.001). The burden

of appendicitis became higher with lower levels of
socioeconomic  development. Moreover, health
expenditure was negatively correlated with appendicitis
burden (Figure 4, r = -0.287, p <0.001).

Characteristics of studies on SSI after appendectomy

Among published studies on SSI after an
appendectomy, 78.44% of the studies (251/320) did not
report diagnostic criteria for SSI or did not adopt
uniform criteria for SSI diagnosis (Supplementary
Figure 1). Finally, 69 studies using unified diagnostic
criteria for SSI were included, of which 4 were in
Africa, 16 in Asia, 21 in Europe, 2 in Latin America, 24
in North America, 1 in Oceania, and 1 in multiple
regions (Supplementary Table 1). The studies with
consistently applied SSI definitions were recorded
poorly in some regions that had a heavy burden of
appendicitis, particularly in Africa and Latin American
regions (Figure 2).

Figure 2. Global distribution of age-standardized DALY rates of appendicitis in 2019 and the number of studies reporting SSI after
appendectomy using uniform diagnosis criteria, 1990-2021. (The size of dots indicates the number of studies).
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Table 1. Multivariate linear regression model of SSI after appendectomy.

J Infect Dev Ctries 2023; 17(3):367-373.

. . Standardized
Variables Unstandardized coefficients coefficients T p value
B Std. Error B
Proportion of complicated appendicitis* 0.117 0.025 0.606 4.703 0.000
Proportion of open appendectomyt 0.067 0.026 0.339 2.581 0.015
HDI -0.010 0.010 -0.123 -0.923 0.363

*The proportion of complicated appendicitis in all appendicitis of each study; tThe proportion of open appendectomy in all appendectomies of each study;

Adjusted R-Square of the model: 0.451.

SSI after appendectomy by surgical modalities

Of the 69 included studies, 26 and 36 studies
reported SSI  after open and laparoscopic
appendectomy, respectively. The remaining studies did
not provide surgical modality information. SSI after
open appendectomy was significantly higher than that
after laparoscopic procedures (W = 679.000, p <0.001;
Supplementary Figure 2a). The linear regression
analysis showed that surgical modalities had an effect
on SSI after appendectomy (adjusted R? = 0.058; p =
0.045). SSI was positively associated with the
proportion of open appendectomy (standardized P =
0.048, p = 0.045), Supplementary Figure 3.

SSI after appendectomy by type of appendicitis

Of the 69 included studies, 21 and 25 studies
provided data on SSI of simple and complicated
appendicitis, respectively. As expected, complicated
appendicitis had significantly higher SSI than simple
appendicitis (W = 154.000, p <0.001; Supplementary
Figure 2b).

Figure 3. Global burden of appendicitis in terms of DALY rates
by national socioeconomic development in 2019.
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The linear regression analysis showed that the
proportion of complicated appendicitis also had a
positive effect on SSI after appendectomy (adjusted R?
=0.352, p <0.001; standardized = 0.608, p < 0.001;
Supplementary Figure 4).

Multiple linear regression analysis

Based upon the above findings, we included
surgical modalities, type of appendicitis, and HDI as
independent factors to construct a multiple linear
regression model of SSI rates after appendectomy. A
significant association was found between surgical
modalities (p < 0.001) and type of appendicitis (p =
0.015), and the model could explain 45.1% of the SSI
variance (Table 1).

Discussion

In this study, we documented the tendencies and
variations in the global appendicitis burden and showed
that relatively few studies with uniform SSI definitions

Figure 4. Global burden of appendicitis in terms of DALY rates
by health expenditure in 2019 (Health expenditure is spending
on healthcare goods and services, expressed as a percentage of
GDP).
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after appendectomy have been reported from regions
with a heavy burden of appendicitis. The analysis also
clearly showed that higher SSI rates were associated
with open appendectomy and complicated appendicitis,
which could explain over 45.1% of the variation across
studies.

To our knowledge, this is the first study to evaluate
both the burden of appendicitis and SSI of
appendectomy worldwide on the basis of considering
the SSI standard definition; such data are necessary for
planning health care resource utilization. A meta-
analysis of 226 studies also revealed a high incidence
of SSI after appendectomy (7 per 100 appendectomies)
[6]. However, uniform diagnostic criteria for SSI were
not considered, and studies using a variety of different
diagnostic criteria for SSI were included in that meta-
analysis. Without a consistently applied definition,
meaningful measurement and comparison of SSI rates
are difficult to guarantee.

After accounting for the impact of population size
and structure, the burden due to appendicitis has clearly
decreased over the last 30 years in terms of age-
standardized DALY rates. With advances in clinical
diagnosis and treatment, appendicitis can be rapidly
diagnosed, and its emergency can be treated promptly.
As minimally invasive or laparoscopic surgery became
a reality in 1983 [12], the morbidity and mortality
related to appendectomy have been drastically reduced
[13,14]. Rates of diagnosis and cure and life expectancy
therefore may increase, which could contribute to the
descending trend of appendicitis burden.

Although the overall burden of appendicitis showed
a decreasing trend, it remains a matter if concern in
developing countries. This study showed that the
burden of appendicitis was negatively correlated with
HDI and health expenditures, thus suggesting that the
burdens of appendicitis are heavy in countries with low
levels of socioeconomic development and fewer health
expenditures. Moreover, SSI rates after appendectomy
in low and middle-HDI countries are dramatically
higher than rates in high-HDI countries [15]. Once
surgical site infection occurs, it places a substantial
burden on health care systems in terms of patient
morbidity and mortality, a longer duration of hospital
stay, and additional costs [4]. All the above points
suggest that we should focus on reducing the disease
burden and associated SSI in developing countries. In
addition to routine SSI prevention measures, the
following aspects should also be noted.

J Infect Dev Ctries 2023; 17(3):367-373.

Uniform monitoring definition for SSI

We found that nearly 78.44% of the studies on SSI
after appendectomy did not report criteria for SSI
diagnosis or adopt a uniform definition. Indeed,
mapping the global distribution of appendicitis in terms
of DALY and the number of studies reporting SSI after
appendectomy, we found a paucity of studies with
consistently applied SSI definitions in regions with a
heavy burden of appendicitis. In addition, we found that
the burden of appendicitis is negatively correlated with
HDI and health expenditures. Therefore, it is suggested
that developing countries lack a uniform monitoring
definition for SSI. More than 30 definitions of SSI have
been used in research publications [16]. The application
of a uniform definition is vital to the dependability of
SSI surveillance and constitutes one of the minimal
requirements  for  horizontal comparisons at
international levels [17]. The definition of SSI from the
US Centers for Disease Control (CDC) and the National
Healthcare Safety Network (NHSN) is most widely
used and comprehensive and can be considered a
candidate for uniform definition worldwide.
Standardized surveillance is an effective intervention
process itself, which may effectively reduce SSI rates
[18]. Surveillance using uniform SSI definitions is an
effective measure for capturing a panoramic view of the
global postoperative SSI of appendectomy and
improving the prevention and control of surgical site
infection.

Development
technology

However, several single, multicentre studies and
meta-analyses have established correlations between
open appendectomy [19-22], complex appendicitis [23-
24], and increased SSI. We focused on studies with
standardized SSI definitions and verified the correlation
between surgical modalities/type of appendicitis and
SSI of appendectomy, further suggesting that the
development and promotion of laparoscopic procedures
are conducive to reducing the SSI of appendicitis,
especially in developing countries.

and  promotion of laparoscopic

Establishment of SSI special management

Although appendicitis is a common local and global
health concern, its geographical distribution in terms of
disease burden is quite uneven globally. Aside from
populational and genetic factors, differences at the
medical level, including diagnostic modalities, medical
management, and surgical practice, may partially
explain the disparity in appendicitis burden observed
among regions. Socioeconomic development is also
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associated with geographic disparity in appendicitis
because more developed countries are supposed to have
better health care systems and higher medical
technology levels [17]. Considering area variations and
resource availability, the establishment of SSI special
management (including evaluation, monitoring,
feedback, funding, etc.) at the national or regional level
may be more effective in reducing SSI.

In addition to appendectomy, medical treatment has
become a popular treatment method in recent years,
especially in cases of uncomplicated acute appendicitis.
The analysis of the burden of medical treatment is also
an issue worth exploring. Studies have shown that the
total cost of medical treatment for appendicitis ranges
from $2.7 to $3.9 (US $1000) [25-27]. The mean
difference  between  medical treatment and
appendectomy in total cost in US $1000 was -$1.31.
The length of stay in medical treatment for appendicitis
ranged from 37 to 156 (in Hours) [26-28], and it was
longer than in appendectomy, with a mean difference of
14.32 hours [29].

The advantage of our study lies in the evaluation of
both the appendicitis burden and SSI of appendectomy
on a global level, discovery of possible weak regions
and deficiencies in SSI  surveillance, and
recommendations for reducing SSI, except for routine
SSI prevention measures.

However, there are some limitations regarding
statistical assumptions and data sources inherent in the
GBD 2019 study [7] that might have impacted the study
findings. Nevertheless, the GBD 2019 study is the most
standard and scientific system available for disease
burden assessment. Likewise, the confounders may be
inadequately controlled because SSI data are derived
from published literature, and specific demographic
information at the individual level is unavailable, such
as age, gender, educational level, and lifestyle.
Therefore, it is impossible to adjust or stratify the SSI
rate according to these variables. Further research at the
individual level is warranted to acquire more accurate
estimations.

Conclusions

In summary, the global burden of appendicitis has
continued to decrease over the past 30 years, distributed
unequally, and  correlated negatively  with
socioeconomic development and health expenditure.
The burden of appendicitis in developing countries
remains heavy, and there is a lack of a uniform
monitoring definition for SSI. We should focus on
reducing SSI and the disease burden in developing
countries, including uniform monitoring definition for

J Infect Dev Ctries 2023; 17(3):367-373.

SSI, promotion of laparoscopic technology, and
establishment of SSI special management.
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Annex — Supplementary Items

Supplementary Figure 1. Study flow. Supplementary Figure 2. Incidence of surgical site infections
(a) according to surgical modality, 2000-2021; (b) according to
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Supplementary Figure 3. SSI rate after appendectomy by the
proportion of open appendectomy.
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Supplementary Figure 4. SSI rates after appendectomy by the
proportion of complicated appendicitis.
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Supplementary Table 1. Individual characteristics of the included studies.
SSIin SSIin
SSI in simple . SSIin
No Firstauthor Year Design Country Period Population Patterfl Of appendicitis compllc.afe.d Type of open laparoscopy Sar.npl Total
appendicitis (%) appendicitis surgery Surgery (%) e size SSI
> (%) (%) °
Alvarez- 2008- Children,
[1] 2014  Cohort  Colombia Adolescents, Unclear NR NR NR NR NR 947 37
Moreno 2010
Adults, Elderly
Catarrhal, Laparoscopy
[ Aranda- 2014 Cohort Spain 2007- Adults Perforated, 4.59 32.17 or Open 13.37 14.07 868 117
Narvaez 2010 Suppurated,
Surgery
Gangrenous
Children, Laparoscopy
(37 Aranda- 2010  Cohort Spain 1997- Adolescents, Suppurated, NR 2727 or Open NR NR 2 6
Narvaez 2009 Gangrenous
Adults, Elderly Surgery
Cross 2014- Perforated,
[4] Bae 2016 sectional Korea 2016 Adults Suppurated, NR 4.00 Laparoscopy NR 4.00 25 1
Gangrenous
Cross 2010- Children,
[5] Bae 2016 sectional USA 2013 Adolescents, Adults Unclear NR 1.40 Laparoscopy NR 1.40 143 2
UK,
Spain,
Jsp':l‘n, Children, il mplex Laparoscopy
[6] Bhangu 2013 Cohort ong 2012 Adolescents, stmple, complex, NR NR or Open 6.43 2.07 3326 113
Kong, Adults, Elderly normal Surgery
Australia, >
New
Zealand
. Laparoscopy
[7] Bansal 2012 Cohort SWitzerlan NR Children Catarrhal, 1.44 18.75 or Open NR NR 187 11
d Perforated
Surgery
. Laparoscopy
[8] Boomer 2016 Cross USA 2010- Children, Unclear 1.18 5.74 or Open 526 247 1338 34
sectional 2012 Adolescents S
urgery
Ie 2000 Children,
[9] Brandt 2008 TOSS - Germany - Adolescents, Unclear NR NR NR NR NR 10969 264
sectional 2004
Adults, Elderly
2004- Children, Laparoscopy
[10] Brummer 2009  Cohort Germany Adolescents, Unclear NR NR or Open NR NR 14209 279
2007
Adults, Elderly Surgery
. Laparoscopy
[11] Cameron 2017 Cohort  USA 2012- Children, Unclear 1.80 NR or Open NR NR 1380 25
2015 Adolescents
Surgery
Cross 2011-
[12] Cho 2014 sectional Korea 2012 Adults Unclear 26.32 9.76 Laparoscopy NR 12.87 101 13
Catarrhal, Laparoscopy
[13] Coakley 2011 Cohort USA 2005- Adults Perforated, NR NR or Open NR NR 728 6l
2010 Suppurated,
Surgery
Gangrenous
Laparoscopy
. 2005- Adolescents,
[14]  Gandaglia 2014 Cohort USA 2011 Adults, Elderly Unclear NR NR or Open 7.00 3.80 36880 1983

Surgery
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Pattern of SSI in simple Ssl'.i"t 4 Tvoeof SSIin SSIin Samnl Tofal
No Firstauthor Year Design Country Period Population attern ol appendicitis compricate ype o open laparoscopy Amp: o
appendicitis (%) appendicitis surgery Surgery (%) e size SSI
> (%) (%) °
2013- Children,
[15]  Garcell 2016  Cohort qatar Adolescents, Unclear NR NR Open Surgery 20.63 1.67 603 22
2015
Adults, Elderly
Catarrhal, Laparoscopy
[16] Giesen 2017 Cohort  Netherlan - 2014- Children, Adults Perforated, 3.40 12.44 or Open 8.15 6.18 637 v}
ds 2015 Suppurated,
Surgery
Gangrenous
2007 Children, Laparoscopy
[17] Harmon 2016  Cohort USA . Adolescents, Non perforated 3.02 16.25 or Open 25.00 4.18 411 23
2012
Adults, Elderly Surgery
. Laparoscopy
[18] Helling 2017 Cross USA 2009- Adults complicated, NR NR or Open NR NR 553 23
sectional 2014 uncomplicated
Surgery
~ . Laparoscopy
[19] Horvath 2016 S Germany 2093 Adults Perforated, NR NR or Open 4.10 0.00 1516 38
sectional 2013 phelgmonous
Surgery
[20] Inigo 2006 Cohort Spain 12909082_ Adults Unclear NR NR NR NR NR 721 46
2006- Children, Laparoscopy
[21] Jenkins 2016  Cohort USA Adolescents, Unclear NR NR or Open NR NR 12410 422
2011
Adults, Elderly Surgery
. Laparoscopy
. Case 1999- Children, Catarrhal,
[22] Kapischke 2013 control Germany 2001 Adolescents Perforated NR NR or Open 4.76 0.00 159 4
Surgery
2003- Children, Laparoscopy
[23] Kasatpibal 2006  Cohort Thailand Adolescents, Catarrhal 1.22 NR or Open NR NR 2139 26
2004
Adults, Elderly Surgery
. Children, Laparoscopy
[24] Khan 2007 Cohort  JMited 2006 Adolescents, Catarrhal, NR NR or Open 9.26 125 134 6
Kingdom Perforated
Adults, Elderly Surgery
[25] Kilic 2016 S Turkey 2004- Children Perforated NR 12.72 Open Surgery  12.73 NR 110 14
sectional 2010 . .
c 2008 Children, SP er“’ra‘fdd’
[26] Kim 2015 ross Korea . Adolescents, uppurated, NR NR Laparoscopy NR 4.60 2587 119
sectional 2013 Gangrenous,
Adults, Elderly
Normal
~ Laparoscopy
[27] Kim 2011 Cross USsA 2005 Elderly Unclear NR NR or Open 7.64 4.87 3335 188
sectional 2008
Surgery
Catarrhal,
2015- Perforated, Laparoscopy
[28] Kumar 2016  Cohort Nepal 2016 Adolescents, Adults Suppurated, NR NR or Open 14.15 3.80 212 19
Gangrenous, Surgery
Normal
Catarrhal,
Cross 1997- Children, Perforated, Laparoscopy
[29] Le 2009 sectional USA 2007 Adolescents, Gangrenous, NR NR or Open NR NR 507 56
Adults, Elderly Normal Surgery
Appendix
. . Laparoscopy
[30] Michailidou 2015  CrOSS USA 2007- Children, Perforated, NR NR or Open 435 3.59 264 10
sectional 2013 Adolescents nonperforated
Surgery
1997- Children,
[31] Jodra 2003  Cohort Spain Adolescents, Unclear NR NR NR NR NR 5780 459
2000
Adults, Elderly
Laparoscopy
[32] Parcells 2009  Cohort USA 1997- Adults Perforated, Not 6.19 18.47 or Open NR NR 1063 109
2007 perforated
Surgery
2012- Perforated,
[33] Park 2017  Cohort Korea 2014 Adults Gangrenous NR 13.63 Laparoscopy NR 13.63 1343 183
Cross 1997- Children,
[34] Pishori 2003 L Pakistan Adolescents, Unclear NR NR NR NR NR 281 7
sectional 1999
Adults, Elderly
. Children, Laparoscopy
[35] Romy 2008  Cross - Switzerlan 1998 Adolescents, Unclear NR NR or Open 8.26 5.61 2468 176
sectional d 2004
Adults, Elderly Surgery
1997 Children,
[36] Rotermann 2004  Cohort Canada N Adolescents, Unclear NR NR NR NR NR 80867 3108
2000
Adults, Elderly
Catarrhal,
c 2013 Perforated, Laparoscopy
[37] Saar 2016 0SS  Estonia N Adults Suppurated, NR NR or Open NR NR 266 15
sectional 2014
Gangrenous, Surgery
Normal
Laparoscopy
[38) Sanchez- 2017  Cohort Spain 2007- Adults Unclear NR NR or Open 4.90 2.60 930 43
Santana 2015
Surgery
Children, Laparoscopy
[39] Scarborough 2012 CTOSS USA 2005- Adolescents, Ruptured, Non NR NR or Open NR NR 39122 1650
sectional 2009 ruptured
Adults, Elderly Surgery
. Cross 2000- Catarrhal,
[40] Shimizu 2014 sectional Japan 2012 Adults Gangrenous 5.17 19.01 Open Surgery 16.33 NR 300 49
. Children,
[41] Soll 2016  Cohort SWitzerlan  2009- Adolescents, Perforated, non- NR NR Laparoscopy NR 3.08 813 25
d 2013 perforated
Adults, Elderly
. Children, Laparoscopy
[42] Staszewicz 2014  Cohort SWitzerlan 1998 Adolescents, Unclear NR NR or Open NR NR 6383 407
d 2011
Adults, Elderly Surgery
L. ~ Laparoscopy
[43] Taguchi 2015 Al japan B Adults complicated NR 20.63 or Open 25.64 3333 g1 24

Surgery
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Pattern of SSI in simple Ssl'.i"t 4 Tvoeof SSIin SSIin Samnl Tofal
No Firstauthor Year Design Country Period Population attern ol appendicitis compricate ype o open laparoscopy Amp: o
appendicitis (%) appendicitis surgery Surgery (%) e size SSI
> (%) (%) °
. Children, Laparoscopy
[44] Troillet 2017 Cohot ~Switzerlan  2011- Adolescents, Unclear NR NR or Open 7.20 3.50 15439 609
d 2015
Adults, Elderly Surgery
. Children, Laparoscopy
[45] WangChan 2017 ~_Cross =~ Switzerlan — 2013- Adolescents, Unclear NR NR or Open NR 2.85 246 7
sectional d 2014
Adults, Elderly Surgery
Laparoscopy
[46] Watanabe 2011 _C™S Japan 2005- Adults Unclear NR NR or Open NR NR 101 17
sectional 2006
Surgery
[47] Turner 2019 Case USA 2016 Adults uncomplicated, 1.74 10.12 Laparoscopy NR 3.61 10357 374
control complicated
Children, ncomplicated Laparoscopy
[48] Thong 2019  cohort  Australia 2016 Adolescents, uncomplcated, NR NR or Open NR NR 1186 54
complicated
Adults, Elderly Surgery
Case 2013- . Acute,
[49] Somers 2019 control USA 2017 Children complicated 2.50 19.07 Laparoscopy NR 8.52 1549 132
[50] Meijs 2019 cohort Ne‘g:'la“ 22%1127' Adults, Elderly Unclear NR NR Laparoscopy NR 3.59 2616 94
[51] Fields, 2019 USA 2016 Adults uncomplicated, NR NR Laparoscopy NR 3.67 11475 421
complicated
5 Laparoscopy
[s2) Duran 2019  cohort  madid 2008 Children Unclear NR NR or Open NR NR 41211
poveda 2017
Surgery
tforated. non Laparoscopy
[53] Rodriguez 2019 Colombia 2014 Children pertorated, non- NR NR or Open NR NR 1092 105
perforated
Surgery
Children, .
[54] Choi 2019 Case South 2015- Adolescents, uncomplicated, NR NR Laparoscopy NR 147 409 6
control Korea 2016 complicated
Adults, Elderly
[55] Litz 2017 USA 2015 Children uncomplicated 1.83 NR Laparoscopy NR 1.83 5127 94
Catarrhal, Laparoscopy
[56] Hemandez 2017 usa 2008 Children Perforated, 3.95 13.25 or Open NR NR 31 28
2012 Gangrenous, Surge,
Normal sery
Catarrhal, Laparoscopy
[57] Hemandez 2018 South 2010- Children Perforated, 6.67 9.41 or Open NR NR 01 36
Africa 2016 Gangrenous, Suree
Normal sery
L. Laparoscopy
[58] Del-Moral 2018 Clt‘r‘i“fal spain 22%293' Adults Unclear NR NR or Open 6.09 412 606 35
a Surgery
[59] Rossidis 2020 68 sa 2013- Children Unclear NR NR Laparosco NR 128 1562 20
control u 2017 P Py )
Case 2013- .
[60] Ferguson 2020 control usa 2016 Children perforated NR 22.16 Laparoscopy NR 22.16 379 84
. Case 2019- Adolescents,
[61] Emile 2020 control Egypt 2020 Adults, Elderly Unclear NR NR Open Surgery 8.29 NR 205 17
. Children, . Laparoscopy
[62] Mohammed 2021  CYOSS Saudi 2013 Adolescents, uncomplicated, 3.60 8.39 or Open 12.63 0.41 433 31
sectional Arabia 2017 complicated
Adults, Elderly Surgery
Case 2018- uncomplicated,
[63] Sameh Hany 2021 control Egypt 2020 adult complicated NR 51.43 Open Surgery 12.83 NR 343 44
[64] Talal B 2021 cohort USA 22%1169_ children Perforated NR 10.74 Laparoscopy NR 10.74 149 16
. Case . acute and
[65] Jothinathan 2021 control Malaysia NR Adults Perforated 5.56 12.00 Open Surgery 8.20 NR 183 15
B . Laparoscopy
[66] Sarah C 2020  Case USA 2014 children uncomplicated, 0.86 16.50 or Open NR NR 3519
control 2019 complicated
Surgery
[67] Bikas 2021 Cohort  Nepal ¢ Adults uncomplicated 13.33 NR  OpenSurgery 1333 NR 0 12
Children, . Laparoscopy
[68] Swart 2021  Cohort South 2017 Adolescents, uncomplicated, 11.90 53.25 or Open 52.05 17.39 119 46
Africa complicated
Adults, Elderly Surgery
Case 2013- Laparoscopy
[69] Mark A 2021 USA children uncomplicated 1.30 NR or Open NR NR 846 11
control 2015

Surgery
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