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Abstract

Background Perioperative pediatric mortality is significantly higher in low-resource countries due to a scarcity

of well-trained professionals and a lack of well-equipped pediatric perioperative services. There has been little
research on pediatric mortality in low-income countries. Therefore, this study aimed to assess the incidence of periop-
erative pediatric mortality and its predictors in 28-day follow-up.

Methods The data were collected using REDCap, an electronic data collection tool, between June 01, 2019 and July
01, 2021.This study includes pediatric patients aged 0 to 17 years who underwent surgery in Tibebe Ghion Special-
ized Hospital over 28 days with a total of 1171 patients. STATA version 17 software was used for data analysis. Log-rank
tests were fitted to explore survival differences. After bivariable and multivariable Cox regression analysis, an Adjusted
Hazard Ratio (AHR) with a 95% Confidence Interval (Cl) was reported to declare the strength of association and statis-
tical significance.

Results There were 35 deaths in the cohort of 1171 pediatric patients. Twenty of the deaths were in neonates. The
overall perioperative mortality among pediatric patients was 2.99%, with an incidence rate of 1.11 deaths per 1000
person day observation (95% Cl 0.79, 1.54). The neonatal age group had an AHR=9.59, 95% Cl 3.77, 24.3), transfu-
sion had an AHR=2.6,95% Cl 1.11, 6.09), and the America Society of Anesthesiology physical status classification
llland above had an AHR=4.39,95% Cl 1.61, 11.9 were found the significant predictors of perioperative pediatric
mortality.

Conclusions In this study, the perioperative mortality of pediatric patients was high in the 28-day follow-up. Neona-
tal age, transfusion, and America Society of Anesthesiology physical status Ill and above were significant predictors

of pediatric mortality. Therefore, perioperative surgical teams should give special attention to neonates, the America
Society of Anesthesiology physical status Ill and above, and transfusion to reduce pediatric mortality.
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Introduction

More than 2 billion people generally require emergency
and necessary surgical treatments, and up to 11% of ill-
nesses that fall under the category of surgical conditions
require surgical intervention [1]. Estimated 234 million
surgical procedures are performed annually, and over
75% of all surgical procedures coverage was in high-
income countries. However, in low- and middle-income
countries (LMICs), particularly in sub-Saharan Africa,
the surgical coverage was around 4% [2]. In sub-Saharan
Africa, especially in patients from distant, violent loca-
tions, the proportion of pediatric hospitalized patients
who need surgery may range from 6 to 12% [3]. Children
have different surgical needs than adults, and they have
more difficult perioperative anesthetic issues because
they undergo surgery and anesthesia at a crucial time in
their development [3].

In LMICs, perioperative mortality related to surgery,
anesthesia, the disease entity itself, or complications in
the postoperative period is high. However, the magni-
tude of the LMICs was more significant than anticipated
because of poor infrastructure, a shortage of pediatric
surgeons and anesthesia providers, and a lack of access to
surgical and anesthesia equipment for their service deliv-
ery [1, 3-5]. Inadequate facilities, delivery methods, and
labor availability are the main reasons why the health sys-
tems and surgical care for children in Africa, in particu-
lar, fall behind those in the rest of the world. The other
major factors are the lack of health insurance, the high
cost of medical equipment, and the rising price of phar-
maceuticals [6, 7].

In LMICs, perioperative pediatric mortality is higher
than in high-income countries; it can reach up to 54%
in various surgical procedures as a result of the delayed
presentation, poor facilities, untrained staff, a lack of
intensive care units, and a lack of use of the safe opera-
tions checklist [8, 9]. The health strategy in LMICs for
pediatric mortality in the perioperative period does not
provide special attention because insufficient data dem-
onstrate the full scope and severity of the problem, and is
not viewed as a public health priority [3].

Perioperative pediatric mortality in New York revealed
that the mortality rate within 30 days of follow-up was
0.3% to 3.6% [10]. A study in Nigeria revealed that the
mortality rate was 3.2% within 30 days of follow-ups [11].
A Kenyan study shows that 1.7% of death recorded on
the seventh postoperative day [9], and a study conducted
at Tibebe Ghion Specialty Hospital (TGSH) in Ethiopia
was 2.58% on the seventh-day follow-up [12]. Factors
including emergency surgery, neonatal age, the Ameri-
can Society of Anesthesiology (ASA) class III and above,
congenital anomalies, multiple surgical procedures, night
or weekend surgery, and the lack of a surgical safety
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checklist that contributes to perioperative mortality in
pediatric populations were identified [9, 10, 13].

There is a limited study on pediatric perioperative out-
comes in LMICs with large sample sizes, even though it
is a critical quality indicator in perioperative patient out-
comes. No published study in Ethiopia shows the overall
perioperative pediatric mortality and its predictors on a
28-day follow-up. Therefore, this study aimed to assess
the incidence and predictors of perioperative pediatric
mortality in 28-day follow-up.

Methods

Study design, setting, and period

It is a prospective cohort study conducted from June 01,
2019 to July 01, 2021. The study setting was in North-
west Ethiopia, Bahir Dar, which was 580 km from Addis
Ababa, the capital city of Ethiopia.

The hospital has more than 500 beds and 14 major
operation theaters for emergency and elective surgeries.
TGSH is a tertiary-level hospital that serves over 5 mil-
lion populations provided in various units with speciali-
ties and subspecialist medical doctors, including general
surgery, orthopedic, obstetrics, gynecology, head and
neck, ear, nose, and throat, pediatric, hepatobiliary, max-
illofacial, cardiothoracic, gastrointestinal, urological, and
neurologic surgery. Additionally, it houses around 1000
healthcare professionals.

This study was conducted in line with the Strength-
ening the Reporting of Observational Studies in Epide-
miology (STROBE) statement: guidelines for reporting
observational studies [14] (see Additional file 1).

Eligibility criteria

This study covered all pediatric patients under 18 years
who underwent surgery at TGSH between June 01, 2019
and July 01, 2021. Patients without cell phones were not
included in this study.

Variables of the study
Dependent variable
Time to death until 28-day perioperative day.

Independent variables

Age, gender, types of surgery, ASA status, coexisting
disease, the urgency of surgery, surgical safety checklist,
transfusion, and anesthesia type.

Data collection methods and quality control

The Research Electronic Data Capture (REDCap) plat-
form, an offline data input system in which the anesthe-
tist collects the data based on uploaded questionnaires in
the system, served as the foundation for the data gather-
ing techniques.
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The anesthetist obtained the perioperative data for up
to 28 days and was the study’s primary data collector.
For inpatient mortality, the data manager monitored the
data’s accuracy and double-checked it against the hospi-
tal logbook system. However, the patient condition was
gathered over the phone for patients discharged from the
hospital to assess the outcome during the 28-day follow-
up. We have obtained multiple phone numbers from
family members in order to reach patients for follow-up
and decrease the dropout rate.

The REDCap database system is under the control of
the information technologist. Before collecting the data,
the anesthetist received training on the data collection
method and how to keep patient records. The acquired
data were stored in the REDCap database system to
guarantee data quality, only available to authorized
individuals.

Data management and analysis

STATA Version 17 software was utilized to carry out the
data analysis procedures. Descriptive statistics describe
demographic and clinical characteristics. We calculated
the hazard ratio in the bivariable analysis with a 95% con-
fidence interval (CI), and variables with a P-value of <0.2
were considered in the multivariable analysis. The AHR
with a 95% CI was calculated in the multivariable analy-
sis, and P-value < 0.05 were considered statistically signif-
icant predictors.

Using a log-rank test, the survival curves of different
study subject groups were compared. We examined the
Cox proportional hazard assumption before building a
regression model (log—log plot). To determine risk fac-
tors for postoperative mortality, parametric and semi-
parametric survival analysis models were fitted. Missing
data were analyzed by using available case analysis.

Ethical statement

The Institutional Review Board of Bahir Dar University,
College of Medicine and Health Sciences, granted ethi-
cal approval to conduct this study (reference number
CMHS/IRB 0163/18). A waiver of informed consent
was obtained prior to data collection. All the informa-
tion obtained from the patients was kept confidential and
secure from unauthorized access.

Results

Demographic characteristics of pediatric surgical patients
In this study, 1171 patients enrolled who underwent
surgical intervention from June 1, 2019, to Septem-
ber 30, 2022, with a response rate of 95.7% (Fig. 1).
From 1171 total cases, 50.1% were age ranges from 5 to
17 years, 50.1%. Most pediatric patients were male, 66.5%
(Table 1).
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Number of cases in the 28 days
follow-ups

N=1215

Cases excluded due
incomplete perioperative data

N=44

Cases included in the final analysis

N=1171

Fig. 1 Study population profile

Clinical characteristics of pediatric surgical patients

In this study, out of 1171 children who underwent sur-
gery, general surgery accounted for 39.2% of the opera-
tions. Most surgeries were performed under emergency
conditions 53.3%. The majority of cases, 74.6%, were non-
trauma. In about 88.1% of cases, there is no comorbid ill-
ness, and 95.5% of those cases had ASA physical statuses
of one or two. In our study, 89.3% of the cases did not
require transfusion, and 95.5% of the patients began with
the WHO surgical safety checklist completed (Table 2).

28-day perioperative pediatric mortality

In the 28-day follow-up, 35 deaths were recorded among
1171 pediatric surgical patients. The most common cause
of death among these procedures was intra-abdomi-
nal surgery (17 patients) or 3.3% of the procedure was
died, followed by a ventriculoperitoneal shunt (VP-shunt)
was 12 patients or 8.5% of patients was died (Table 3).
Pediatric mortality in the 28-day follow-up was high at
two days of postoperative period (Fig. 2).

Predictors of perioperative pediatric mortality

In the multivariable analysis, age, transfusion, and ASA
physical status were significantly associated with pedi-
atric mortality. The hazard of perioperative mortality
among neonates was 9.59 (AHR=9.59; 95% CI 3.77, 24.3)
times higher than infants and above-age groups. Pediat-
rics with ASA physical status classification III/IV/V have
4.39 (AHR=4.39; 95% CI 1.61, 11.9) times increased
hazard of perioperative death compared to their coun-
terparts. The risk of perioperative mortality was 2.6
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Table 1 Demographic characteristics of pediatric surgical patients in TGSH Northwest Ethiopia, 2023
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Variables Total (N=1171) Outcome
Survived (N=1136) Death (N=35)

Age 173 (14.8%) 153 (88.4%) 20 (11.6%)

192 (16.4%) 188 (97.9%) 4(2.1%)

219 (18.7%) 216 (98.6%) 3(1.4%)

587 (50.1%) 579 (98.6%) 8 (1.4%)
Sex 779 (66.5%) 752 (96.5%) 27 (3.5%)

392 (33.5%) 384 (98%) 8 (2%)

Table 2 Clinical characteristics of pediatric surgical patients in TGSH Northwest Ethiopia, 2023

Variables

Categories

Total (N=1171)

Outcome

Survived (N=1136)

Death (N=35)

Procedure type General surgery 459 (39.2% 442 (96.3%) 7 (3.7%)
Orthopedics 2 (26.6% 310 (99.4%) 2 (0.6%)
Neurosurgery 193 (16.5%) 178 (92.2%) 15 (7.8%)
ENT 127 (10.9%) 126 (99.2%) 1 (0.8%)
Urology 60 (5.1%) 60 (100%) 0
Endocrine 6 (0.5%) 6 (100%) 0
Other 4 (1.2%) 4 (100%) 0
Urgency of surgery Elective 547 (46.7%) 533 (97.4%) 4 (2.6%)
Emergency 624 (53.3%) 603 (96.6%) 21 (3.4%)
Anesthetic type General anesthesia 982 (83.9% 948 (96.5%) 34 (3.5%)
Regional anesthesia 189 (16.1%) 188 (99.5%) 1(0.5%)
Trauma Yes 297 (25.4%) 288 (97%) 9 (3%)
No 874 (74.6%) 848 (97%%) 26 (3%)
Coexisting disease Yes 139 (11.9%) 132 (95%) 7 (5%)
No 1032 (88.1%) 1004 (97.3%) 28 (2.7%)
WHO safety checklist Yes (95 5%) 1084 (97%) 34 (3%)
No 3(4.5%) 2 (98.1%) 1(1.9%)
Transfusion Yes 125 (10.7%) 117 (93.6%) 8 (6.4%)
No 1046 (89.3%) 1019 (97.4%) 27 (2.6%)
ASA physical status classification ASAland Il 6 (95.3%) 1089 (97.4%) 27 (2.6%0
ASA I IVand V 55 (4.7%) 47 (85.5%) 8 (14.5%)
WHO world health organization; ASA America society of anesthesiology
Table 3 Description of patients who died based on their procedure in TGSH Northwest Ethiopia, 2023
Specific procedure type Total (N=1171) Number of deaths (N=35) Proportion
of deaths
General surgery, and Urology procedure 519 17 33
Meningomyelocele repair 52 3 58
Ventriculoperitoneal shunt 141 12 85
Upper extremity procedure 75 0 0
Lower extremity procedure 237 2 0.8
Ear, nose, and throat procedure 127 1 0.8
Other surgical procedure 20 0 0
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Fig. 2 Frequency of deaths in each postoperative time interval

(AHR=2.6; 95% CI 1.11, 6.09) times higher among pedi-
atrics who were transfused with blood than those who
did not (Table 4).

Discussion

The primary purpose of this study was to investigate the
incidence and predictors of 28-day perioperative pediat-
ric mortality in a tertiary teaching hospital in Ethiopia.
Most published data regarding pediatric perioperative

mortality are from high-income countries where a con-
siderable difference exists in the level of health facilities
and medical personnel. Therefore, this study used a pro-
spective data collection tool to investigate demographic
and clinical variables in a mixed pediatric surgical cohort.

In our study, the overall perioperative pediatric mor-
tality in the 28 days was 2.99% with an incidence rate of
1.11 deaths per 1000 person day observation which was
slightly higher than the previous study from the same

Table 4 Bivariable and multivariable Cox proportional hazard regression analysis of predictors of perioperative pediatric mortality in

TGSH Northwest Ethiopia, 2023

Variable Categories Total (N=1171) Death CHR(95% Cl) AHR(95% CI)

Age <30days 173 20 8.81(3.88,20.0) 9.59 (3.77,24.3)**
1-12 months 192 1.53 (0.46,5.07) 1.89(0.51,7.04)
1-5 years 219 1.01(0.27,3.79) 1.14(0.29,447)
5-17 years 587 1 1

Anesthetic type General 982 34 6.61(0.9,4823) 32(041,25.3)
Regional 189 1 1.00 1.00

Trauma Yes 277 9 1.09(0.51,2.34) 1.94(0.78,4.83)
No 894 26 1 1

Coexisting disease Yes 139 7 1.85(0.81,4.25) 0.69 (0.24,1.97)
No 1032 28 1 1

WHO safety checklist Yes 1118 34 1.51(0.21,11.0) 1.38(0.18,10.4)
No 53 1 1 1

Transfusion Yes 125 8 2.51(1.14,552) 26(1.11,6.09*
No 1046 27 1 1

ASA physical status classification /1l 1116 27 1 1
/v 55 8 4.46 (1.85,10.7) 439(1.61,11.9*

AHR, adjusted hazard ratio; CHR, crude hazard ratio; Cl, confidence interval; WHO, world health organization; ASA, America society of anesthesiology

" p-value <0.05, **p-value < 0.001
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institution, which revealed 2.58% mortality [12]. The pos-
sible explanation for this discrepancy could be a differ-
ence in the sample size and duration of follow-up. Our
result shows that perioperative pediatric mortality was
high compared to a study conducted in high-income
countries, which ranged between 0.7% and 1.1% [15, 16].
The poor surgical and anesthesia service infrastructure,
scarcity of well-organized intensive care setups, and scar-
city of well-trained pediatric surgical teams were the pos-
sible reasons for this higher result [17-19]. Contrarily
our result was lower than a pediatric surgical outcome
report of 9.9% mortality conducted in 19 sub-Saharan
African countries [20]. The possible explanation might be
in setting the availability of sub-speciality pediatric sur-
geons and senior master anesthetists for handling pedi-
atric surgery and the increment in resource provision for
pediatric surgery.

This study found that neonates had a nearly tenfold risk
of postoperative pediatric deaths compared to infant and
above-age groups. This finding was supported by a study
conducted in Nigeria [11, 13]. Shreds of evidence suggest
that the mortality of neonates was due to different con-
genital abnormalities, birth at younger gestational age,
and complication of prematurity such as infection and
sepsis [21-23].

Pediatrics with ASA physical status classification III/
IV/V had an increased risk of perioperative death com-
pared to pediatrics with ASA physical status classifica-
tion I/IL. This finding was in line with studies conducted
in Kenya [9], the United States of America [24], Nige-
ria [13, 25], and Brazil [26]. An explanation for this link
might be that patients with increasing ASA physical
status classification have a poor physiologic reserve to
tolerate stressful conditions of surgery and anesthesia.
Additionally, a higher ASA physical status classification
indicates a severe disease process that increases the risk
of perioperative mortality [27-29].

As evidenced by the results of previous studies [30, 31],
blood transfusion was a significant predictor of periop-
erative death among pediatrics in this study. The possible
explanation could be that transfusion increases the risk
of transfusion-related complications and immunosup-
pression, which increases the risk of infection, organ dys-
function, and overall morbidity and mortality [32, 33].

The clinical importance of this study was to provide
information about risk factors associated with periopera-
tive mortality among pediatrics and to act on minimizing
the risk of perioperative death. As a strength, this study
used a prospective data collection tool, a long follow-up
period, and a survival analysis model, which helps better
understand the predictors of perioperative death among
children. Nonetheless, it has limitations, such as being a
single-center study with a small sample size.
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Conclusion
In this study, perioperative pediatric mortality is high
in 28 days of follow-up. Those transfused patients, ASA
physical status classification III and above, and neonatal
age were independent predictors of perioperative pediat-
ric mortality.

Abbreviations

AHR Adjusted Hazard Ratio

ASA America Society of Anesthesiology
CHR Crude Hazard Ratio

@ Confidence Interval

LMICs  Low- and Middle-Income Countries
TGSH  Tibebe Ghion Specialized Hospital
WHO  World Health Organization

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/540001-023-01613-6.

[ Additional file 1. STROBE checklist. }

Acknowledgements

The authors want to thank the staff at Bahir Dar University’s College of
Medicine and Health Sciences, Department of Anesthesia, for their unending
assistance in carrying out this research.

Provenance and peer review
Not commissioned; externally peer-reviewed.

Author contributions

MT contributed to conceptualization, data analysis, interpretation, and manu-
script writing. AS contributed to data analysis, interpretation, and editing and
preparation of the manuscript. FT contributed to analyzing and editing the
manuscript, NS contributed to reviewing and editing the manuscript, and BW
contributed to editing and reviewing the manuscript.

Funding

The Impact Africa Perioperative Outcome Project provided support by allow-
ing the use of data collected in this research work, but the funder had no role
in the design, analysis, methodology, writing, or reviewing of the manuscript.
There is no grant number available (N/A).

Availability of data and materials
Data used to generate the result of this study are available from the corre-
sponding author upon reasonable request.

Declarations

Ethics approval and consent to participate

With the reference number CMHS/IRB 0163/18, the institutional review board
of Bahir Dar University's College of Medicine and Health Sciences granted ethi-
cal permission for this study, including a waiver of informed consent.

Consent for publication
Not required.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Anesthesia, College of Medicine and Health Sciences, Bahir
Dar University, Bahir Dar, Ethiopia. “Department of Surgery, Pediatric Surgery
Unit, College of Medicine and Health Sciences, Bahir Dar University, Bahir
Dar, Ethiopia. *Department of Orthopedics and Traumatology, Pediatric


https://doi.org/10.1186/s40001-023-01613-6
https://doi.org/10.1186/s40001-023-01613-6

Molla et al. European Journal of Medical Research

(2024) 29:24

Orthopedic Unit, College of Medicine and Health Sciences, Bahir Dar Univer-
sity, Bahir Dar, Ethiopia.

Received: 29 March 2023 Accepted: 21 December 2023
Published online: 05 January 2024

References

1.

Funk LM, Weiser TG, Berry WR, Lipsitz SR, Merry AF, Enright AC, et al.
Global operating theatre distribution and pulse oximetry supply: an
estimation from reported data. Lancet. 2010;376(9746):1055-61.

Weiser TG, Regenbogen SE, Thompson KD, Haynes AB, Lipsitz SR, Berry
WR, et al. An estimation of the global volume of surgery: a modelling
strategy based on available data. Lancet. 2008;372(9633):139-44.

Bickler SW, Rode H. Surgical services for children in developing countries.
Bull World Health Organ. 2002;80(10):829-35.

Adudu P. Anesthetic equipment, facilities and services available for pedi-
atric anesthesia in Nigeria. Niger J Clin Pract. 2012;15(1):75.

Hodges S, Mijumbi C, Okello M, McCormick B, Walker I, Wilson IH.
Anaesthesia services in developing countries: defining the problems.
Anaesthesia. 2007;62(1):4-11.

Chirdan LB, Ameh EA, Abantanga FA, Sidler D, Elhalaby EA. Challenges of
training and delivery of pediatric surgical services in Africa. J Pediatr Surg.
2010;45(3):610-8.

Holmer H, Lantz A, Kunjumen T, Finlayson S, Hoyler M, Siyam A, et al.
Global distribution of surgeons, anaesthesiologists, and obstetricians.
Lancet Glob Health. 2015;3:59-11.

Ekenze SO, Ajuzieogu OV, Nwomeh BC. Neonatal surgery in Africa: a
systematic review and meta-analysis of challenges of management and
outcome. Lancet. 2015;385:535.

Newton MW, Hurt SE, McEvoy MD, Shi Y, Shotwell MS, Kamau J, et al. Pedi-
atric perioperative mortality in Kenya: a prospective cohort study from 24
hospitals. Anesthesiology. 2020;132(3):452-60.

Tangel VE, Krul SD, Stolker RJ, Bramer WM, de Graaff JC, Hoeks SE.
Perioperative mortality in pediatric patients: a systematic review of risk
assessment tools for use in the preoperative setting. Anesthesiology.
2022;137(5):555-67.

. Talabi AO, Ojo OO, Aaron Ol, Sowande OA, Faponle FA, Adejuyigbe O.

Perioperative mortality in children in a tertiary teaching hospital in Nige-
ria: a prospective study. World J Pediatric Surg. 2021;4(1): €000237.
Tarekegn F, Seyoum R, Abebe G, Terefe M. Perioperative pediatric mortal-
ity in Ethiopia: a prospective cohort study. Ann Med Surg. 2021,67:
102396.

. Talabi AO, Sowande OA, Adenekan AT, Adejuyigbe O, Adumah CC,

Igwe AO. A 10-year retrospective review of perioperative mortality

in pediatric general surgery at lle-Ife Hospital, Nigeria. J Pediatr Surg.
2018;53(10):2072-6.

von Elm E, Altman DG, Egger M, Pocock SJ, Getzsche PC, Vandenbroucke
JP.The Strengthening the Reporting of Observational Studies in Epidemi-
ology (STROBE) statement: guidelines for reporting observational studies.
J Clin Epidemiol. 2008;61(4):344-9.

Bonasso PC, Dassinger MS, Ryan ML, Gowen MS, Burford JM, Smith SD.
24-hour and 30-day perioperative mortality in pediatric surgery. J Pediatr
Surg. 2019;54(4):628-30.

Walker SM, Engelhardt T, Ahmad N, Dobby N, UK Collaborators, Com-
mittee* NGS. Perioperative critical events and morbidity associated with
anesthesia in early life: Subgroup analysis of United Kingdom partici-
pation in the NEonate and Children audiT of Anaesthesia pRactice IN
Europe (NECTARINE) prospective multicenter observational study. Pediatr
Anesth. 2022;32(7):801-14.

Robillard JM, Bourne SC, Tam MT, Page PM, Lamb EA, Gogal C, et al.
Improving the paediatric surgery patient experience: an 8-year analysis of
narrative quality data. BMJ Open Quality. 2020;9(2): €000924.

Pulvirenti R, Gortan M, Cumba D, Gamba P, Tognon C. Pediatric surgery
and anesthesia in low-middle income countries: current situation and
ethical challenges. Front Pediatrics. 2022;10:908699.

Bickler S, Kyambi J, Rode H. Pediatric surgery in sub-Saharan Africa. Pedi-
atr Surg Int. 2001;17:442-7.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

Page 7 of 7

PaedSurg Africa Research Collaboration. Paediatric surgical outcomes in
sub-Saharan Africa: a multicentre, international, prospective cohort study.
BMJ Glob Health. 2021;6(9): €004406.

Livingston MH, Dcruz J, Pemberton J, Ozgediz D, Poenaru D. Mortality
of pediatric surgical conditions in low and middle income countries in
Africa. J Pediatr Surg. 2015;50(5):760-4.

Ugwu RO, Okoro PE. Pattern, outcome and challenges of neona-

tal surgical cases in a tertiary teaching hospital. Afr J Paediatr Surg.
2013;10(3):226-30.

de Bruin L, Pasma W, van der Werff DB, Schouten TA, Haas F, van der Zee
DC, et al. Perioperative hospital mortality at a tertiary paediatric institu-
tion. Br J Anaesth. 2015;115(4):608-15.

Morray JP, Geiduschek JM, Ramamoorthy C, Haberkern CM, Hackel A,
Caplan RA, et al. Anesthesia-related cardiac arrest in children: initial
findings of the Pediatric Perioperative Cardiac Arrest (POCA) Registry.
Anesthesiology. 2000;93(1):6-14.

Ekenze SO, Ajuzieogu OV, Nwomeh BC. Neonatal surgery in Africa: a
systematic review and meta-analysis of challenges of management and
outcome. Lancet (London, England). 2015;385(Suppl 2):S35.

Gobbo Braz L, Braz JR, Médolo NS, Nascimento do P, Brushi BA, Raquel
de Carvalho L. Perioperative cardiac arrest and its mortality in children. A
9-year survey in a Brazilian tertiary teaching hospital. Paediatr Anaesth.
2006;16(8):860-6.

Claudio A, Wagner M, Sigurdsson G, Schilling M, Buchler M. ASA annual
meeting abstracts. 2008. The ASA-physical status classification predicts
not only short-term but also long-term outcome in patients undergoing
liver resection. 2008:A1183.

Dripps R. New classification of physical status. Anesthesiology.
1963;24:111.

Daabiss M. American society of anaesthesiologists physical status clas-
sification. Indian J Anaesth. 2011;55(2):111-5.

Goobie SM, DiNardo JA, Faraoni D. Relationship between transfusion
volume and outcomes in children undergoing noncardiac surgery. Trans-
fusion. 2016;56(10):2487-94.

Glance LG, Dick AW, Mukamel DB, Fleming FJ, Zollo RA, Wissler R, et al.
Association between intraoperative blood transfusion and mortality and
morbidity in patients undergoing noncardiac surgery. Anesthesiology.
2011;114(2):283-92.

Gregersen M, Borris LC, Damsgaard EM. Postoperative blood transfu-
sion strategy in frail, anemic elderly patients with hip fracture: the TRIFE
randomized controlled trial. Acta Orthop. 2015;86(3):363-72.

Dunne JR, Malone D, Tracy JK, Gannon C, Napolitano LM. Perioperative
anemia: an independent risk factor for infection, mortality, and resource
utilization in surgery. J Surg Res. 2002;102(2):237-44.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	28-day perioperative pediatric mortality and its predictors in a tertiary teaching hospital in Ethiopia: a prospective cohort study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study design, setting, and period
	Eligibility criteria
	Variables of the study
	Dependent variable
	Independent variables

	Data collection methods and quality control
	Data management and analysis
	Ethical statement

	Results
	Demographic characteristics of pediatric surgical patients
	Clinical characteristics of pediatric surgical patients
	28-day perioperative pediatric mortality
	Predictors of perioperative pediatric mortality

	Discussion
	Conclusion
	Anchor 24
	Acknowledgements
	References


