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ABSTRACT

Background: Neonatal Cardiac Surgery has developed significantly since its advent,
with improved outcomes, survival, and physiological repair. Limited programs offer
neonatal cardiac surgery in emerging economies. We report our experience with
neonates undergoing cardiac surgery in our cardiac surgery program.

Methods: We performed a secondary data analysis on all neonates aged < 30 days
undergoing congenital cardiac surgery from 1 April 2017 to 31 March 2020, including
outcomes up to 30-days post-surgery.

Results: A total of 859 patients underwent cardiac surgery at our center, of these 81
(9.4%) were neonates. The proportion of neonates increased annually (8.7%, 9.6%
and 10.2%). There were 49 (60%) males, and 32 (40%) had surgery in the second
week of life. Fourteen (17%) were premature, four (5%) had a major chromosomal
abnormality, five (6%) a major medical illness and eight (10%) a major non-cardiac
structural anomaly. The RACHS categorization of surgery was predominantly RACHS
3; n =28 (35%) and 4; n = 23 (29%). Hours in ICU were extensive; median 189 [IQR
114-286] as were hours of ventilation; median 95 [IQR 45-163]. AlImost 60% (n=48) of
procedures were complicated by sepsis, as defined in our database. The in-hospital
mortality rate was 13% (n=13); the 30-day mortality rate was 19.8% (n=16).
Conclusion: The proportion of neonates in our service increased over the period.
Focused strategies to shorten prolonged ICU stay and decrease rates of bacterial
sepsis in neonates are needed. A multi-disciplinary, collaborative heart-team

approach is crucial for best outcomes.
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INTRODUCTION

Congenital heart disease (CHD) is the most common birth defect, with a reported
estimated global birth prevalence of 9.41/1000 and 2.31/1000 in Africa, with significant
mortality and morbidity'.? The low prevalence in Africa may be due to underreporting

and lack of prevalence studies.

Advances in surgical and medical management of children who have CHD have greatly
improved overall survival and decreased the long-term sequelae of cardiac surgery.
However, there are still significant differences in mortality rates between low and
middle-income countries (LMICs) (13.5%)2 and high income countries (HICs) (6.9%).34
As morbidity has decreased and survival has increased over the past two decades,
surgery on neonates has evolved, including preterm, low-birth weight or infants under
one kilogram. The previous approach of performing mostly palliative surgeries in the
neonatal population has now been overtaken by a norm of surgical procedures aimed
at complete repair, with huge advancements made in intensive care, surgical and post-

operative practices.

Neonates are a vulnerable patient group as they are still transitioning from intrauterine
to extrauterine life. They include a wide range of gestational and postnatal ages, each
with differing levels of maturity of the cardiovascular system.®> Furthermore, immaturity

of other organ systems can contribute to complex patient scenarios, with a higher risk
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of developing sepsis, lung immaturity which may necessitate prolonged ventilatory

requirements, relative gut immaturity and haemodynamic instability.

Various factors contribute to outcomes post-cardiac surgery. In a single centre study
assessing outcomes in cardiac surgery in patients weighing less than 2,8 kilograms,
lower gestational age at birth was found to be a major independent risk factor for early
mortality.® Costello et al concluded that optimal early outcomes were associated with
term delivery at 39 to 40 weeks.” Preterm and low birth-weight patients had twice the
relative risk of developing complications and six times the risk of mortality following

cardiac intervention compared to a matched population.?

The International Quality Improvement Collaborative (IQIC) was launched in Geneva
in 2007 to benchmark and support cardiac centers in LMICs countries.® Studies looking
at the impact of IQIC have shown significant improvements in key outcome measures
such as surgical site infection, length of ICU stay, rates of bacterial sepsis?, as well
as improved post-surgical outcomes.! Sub-analyses of local IQIC data have shown
significant improvement in outcomes by implementing low-cost and low-resource

interventions such as effective communication and teamwork.®

Red Cross War Memorial Children’s Hospital (RCWMCH) is the only public service
tertiary center undertaking congenital cardiac surgery on children in the Western Cape
Province. All children requiring congenital cardiac surgery presenting to the Western

Cape’s other public tertiary referral hospitals are referred to RCWMCH. Patients are
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also referred from peripheral hospitals and the Eastern and Northern Cape Provinces.
Data capturing and recording on pediatric cardiac surgical patients in to the IQIC

project began at RCWMCH in 2017.

There are little data on neonatal cardiac surgery in the African context as this is rarely
performed outside of specialised units in South Africa, Northern Africa (Tunisia,

Morocco, Algeria) and Egypt.

We therefore describe demographic and clinical features of neonates undergoing
cardiac surgery over the three year prior to COVID-19 and report their diagnoses,

surgical procedures, and outcomes.

METHODS

We conducted a retrospective database and chart review at RCWMCH. Children aged
< 30 days undergoing congenital cardiac surgery at RCWMCH over a three-year
period from 1 April 2017 to 31 March 2020 were enrolled. This period was selected to
avoid the COVID-19 related restrictions on cardiac surgery. Data were extracted from
the IQIC database and hospital records as required and included patient outcomes up
to 30-days post-surgery. Patients that were not contactable at 30-days were deemed
as lost to follow up. Data were collected using the Case Report Form in Appendix 1
and Table 1 describes surgical variables and outcomes captured. Ethics approval for

the study (HREC 872/2019) was obtained from the University of Cape Town (UCT)
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Human Research Ethics Committee with a waiver of parental consent. A REDCap™

database hosted on a UCT-secured server was used for recording and managing data.

STATISTICAL ANALYSIS

Descriptive statistics were used to describe the categorical and continuous variables,
such as frequencies and medians. Continuous data was reported as medians and
interquartile range (IQR) and categorical data as proportions. Data were stratified by
vital status (alive or demised) and the association with the demographic and clinical
information was tested using Fisher’s exact or chi-square for categorical variables, and
Mann Whitney test for continuous variables. Stata 16 '2 was used for analysis. The

value for statistical significance was set at p-value < 0.05.

RESULTS

In the study period, 859 children underwent congenital cardiac surgery at RCWMCH.
Of these, 81 (9.4%) were neonates. Table 2 further describes these neonates
according to clinical presentation and socio-demographic variables stratified by vital
status. The proportion of neonatal procedures performed increased yearly over the
study period (Figure 1). Sixty percent of neonates were male. Close to three quarters
of neonates were classified as having normal nutritional appearance. The vast majority
had a WHO weight for age percentile above the 15" percentile. The most common
preoperative procedure required was the use of inotropes and balloon atrial

septostomy. Close to 35% (8/23) of patients with a diagnosis of Transposition of the
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Great Arteries (TGA) underwent a balloon atrioseptostomy. 17% of the cohort were
premature. There were no statistical differences between the groups in terms of age

at surgery, sex, nutritional appearance, preoperative procedures, or prematurity.

The most common anomalies were Transposition of the Great Arteries with Intact
ventricular septum (TGA IVS), TGA Ventricular Septal Defect (VSD), coarctation of the
aorta and hypoplastic arch, and Truncus Arteriosus. Almost ten percent of cases had
a major non-cardiac structural anomaly. Most neonates (40%) were operated on during
the second week of life. Most neonatal surgeries were classified as being Risk
Adjustment for Congenital Heart Surgery (RACHS) category three and four (Il n = 28,
35% and IV n = 23, 29%) (Figure 2), with one case classified as RACHS 5. Figure 3

lists the diagnoses of the neonates operated on during the study period.

Table 3 describes the surgery undertaken as well as other related parameters. A total
of thirteen patients (16%) had an open chest after theatre, 38% in those who died and
11% in those that survived (p = 0.01). Median days from procedure to hospital
discharge was 16 [10-22]. Median ICU stay in hours amounted to 189 [114-286]. Mean
ventilation time in hours was 95 [45-163]. There were no cardiopulmonary bypass

perfusion events.

40% of patients developed surgical site infections and 59% of neonates were identified

as having bacterial sepsis (Table 4). A quarter of organisms identified were Klebsiella,
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with no organism identified in 46% of cases. No organism was identified in 70% of

cases of neonates who died with bacterial sepsis.

In hospital mortality rate was 16% (n=13); there were an additional three deaths in
those who were discharged from hospital leading to a 30 day follow up mortality rate
of 19.8% (n = 16). A total of thirteen patients were lost to follow up with respective rates
of 13% (April 2017- March 2018), 15% (April 2018 — March 2019) and 38% (April 2019

— March 2020) in the study period.

DISCUSSION

Neonatal cardiac surgery is the most demanding cardiac surgical competency, not only
technically very demanding but requiring a very high level of skill and demand on
perfusion and ICU care. Our center is one of the few offering this service in our country
in the public service; very few others exist on our continent. Almost 10% of patients
operated upon during our study period were neonates, increasing slightly each year.
We found that neonates had prolonged ICU stays and acquired multiple infections.
Secondly the vast proportion of these cases were classified as RACHS 3 or RACHS
4. Thirdly the mortality rate was substantial (16% for in-hospital mortality and 19.8%
for 30-day mortality). These rates were comparable with international data which

ranged from 11% to 18%%*3-16,
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Almost 10 % of cardiac surgeries were on neonates during our study period. A review
of a decade of neonatal cardiac surgery from Israel reported that neonates constituted
22.5% of all cases performed at their unit.1’ Bobillo-Perez et al from Spain reported a
similar proportion (18%) ' which is most likely due to better resourced environments ,
well-developed referral processes as well as antenatal diagnoses and directed
deliveries of complex patients. These programs are substantially different to our
program, as the only public service unit providing cardiac surgery to a large catchment
area, in the context of resource constraints. A LMIC program from India also reported
a high proportion of neonates (21%)°, but this program is now a center of excellence
for the region with screening for critical CHD (CCHD) and rapid transfer of patients into
the center.?® We anticipate that as improved referrals, ante-natal diagnoses and
awareness of CCHD increases, our neonatal case-load will also increase. More
vigorous epidemiological research is needed with regards to CHD in southern Africa,
to formulate prevention strategies and improved antenatal and postnatal screening
practices.?! Local studies have shown the effectiveness and high specificity of offering
pre discharge pulse oximetry screening to newborns in diagnosing cases of CHD (and
more so CCHD).?? However, pulse oximetry screening is not yet routinely available,
which contributes to late presentations, often outside of the neonatal period.

Most neonates were operated on during the second week of life, in part due to delayed

post-natal presentation or postponement of surgery due to suspected infection.

Our center lies within a combined medical and surgical ICU with dedicated cardiac

beds, with a multi-disciplinary heart team, and is well-resourced in comparison with

DERRIK DU TOIT 1



other countries on the continent with expertise in surgical and post-surgical strategies.
However, several resources such as ECMO or Left Ventricular Assist Devices (LVADS)
are still under severe restriction based on our conflicting ICU priorities. As referrals
increase, and to operate on all referred patients in an acceptable time frame, we have
to prioritise strategies such as a geographically separate cardiac ICU area, highly

stringent infection control and dedicated cardiac ICU staff.

The only predictor of mortality in our cohort was an open chest after surgery (38%
versus 11%). In the entire cohort, 16% required delayed sternal closure (DSC) after
surgery. DSC is required when patients exhibit hemodynamic and respiratory instability
postoperatively?® and has been associated with prolonged ICU and hospital stay?“.
Our program practices DSC selectively and thus it should be seen as a surrogate for
the most critical patients. Patients that have necessitated DSC require more labour-
intensive nursing resources such as one on one nursing with even more stringent
infection control measures being of the utmost importance. 22 The proportion of DSC

is thus an important indicator of a challenging intra and post-operative course.

In total, 59% of neonates in this cohort had bacterial sepsis; either preoperative (along
with possible nosocomial organisms from referral centres), or postoperative (hospital
acquired infections such as Klebsiella).?®> Most organisms isolated were Gram negative
Klebsiella, although in 70% of neonates who died no organism was identified. We
noted no congruence between surgical pathologies and organisms isolated. Gram

negative organisms are becoming increasingly predominant in neonatal sepsis in
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LMICs (up to 60% of cases).?® Ensuring that preoperative candidates have been
treated for community acquired or hospital acquired sepsis before undertaking surgery
can improve postoperative outcomes. Moreover, stringent infection control measures
are of paramount importance as the hands of healthcare workers are said to be the
most common iatrogenic cause of hospital acquired infections in neonates.?’” A
previous study from our unit demonstrated the incomplete application of sternal wound
prevention bundle checklists in improving quality practices.?® In addition, antibiotic
stewardship in this regard is of great importance to curb the further development of

multi drug resistant organisms.

Elassal et al identified factors that were associated with prolonged hospital stay —
namely older age at surgery (noting that most of our patients were operated during the
second week of life), smaller body weight, lower birth weight, prematurity, higher
RACHS-1 score and necrotising enterocolitis (NEC). > The patient (Annexure Table
1 Patient number 2) with the longest ventilation time was ventilated for a total of 834
hours with a total ICU stay of 39 days and demised on day 50 of life. Although not a
predictor of mortality in our patients, the prolonged ventilation times raise concerns
about possible neurodevelopmental outcomes, and sequelae such as subglottic
stenosis or need for tracheostomy, ventilator-associated nosocomial pneumonias or
baro- and volutrauma. Focused strategies to shorten the duration of ICU stay are
needed such as improving early identification and treatment of sepsis, improved
screening antenatally (i.e. neonates not presenting to our unit in extremis) and training

and education of nursing staff, doctors, and surgeons.
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Close to ten percent of our cohort (8 neonates) had a concomitant major non-cardiac
structural anomaly (Table 5). These could have complicated intra- and postoperative

courses resulting in longer ICU and/or hospital stays.

Initially two CPB events were noted. We adjudicated the events; on review these did
not meet the IQIC definition. In comparison, Stammers et al out of Canada reported
an incident rate of one in every 83.9 performed cases in their paediatric population. 2°
Our service has prioritised heart-team staff development (ICU doctors and nurses,
cardiothoracic surgeons, cardiologists, physiotherapists, clinical technologists as well
as perfusionists) and adopting neonatal brain protection strategies, to avoid injuries
resulting in worsened neurodevelopmental outcomes in various developmental

domains.3°

Jenkins et al developed the RACHS Score in 2002. Their aim was to develop a method
to adjust for baseline risk differences and permit statistically significant comparisons of
in-hospital mortality for children undergoing surgery for CHD.3! The RACHS score was
further modified in 2017 to include those undergoing surgery outside of the neonatal
period (RACHS-2). 32 In 2022, RACHS-2 was updated further to RACHS-3 in order to
strengthen the comparison between surgical procedures.2? The Aristotle score and the
STS-EACTS score are alternative means of stratification of complexity in congenital
heart surgery.’® We describe one RACHS 5 diagnosis (Truncus arteriosus with an

interrupted aortic arch addressed by end-to-end anastomosis and right ventricular
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outflow tract reconstruction). Two-thirds of patients were classified RACHS 3 to 4,
demonstrating sufficient complexity and our preferred approach of definitive repairs in
neonates. The RACHS categories did not prove to be of significance — which suggests
that other factors like delay in surgery as well as bacterial sepsis play more important
roles. We could not identify surgeries that put neonates at risk more than others. We
furthermore note that there was a statistically significant difference between those alive
and dead who had undergone arterial switches with VSD closure — but in real terms

this difference was only one patient.

We recorded an in-hospital mortality rate of 16% and 30 day-mortality of 19.8%, which
is only slightly higher than other international centers, 31534 while our overall mortality
rate for our program was 5% in this period. Elassal et al from Saudi Arabia recorded
an overall mortality of 11%, which is slightly less than the mortality reported in the STS
database (12.2%) and EACT-database (13.3%).1> Comparative in-hospital mortality
rates of 14% were observed in the program in India.* However, this reported on
neonatal cardiac surgery in low birth weight infants only. In 2009 our surgical program
adopted the preferred approach of definitive surgery; however, we do not undertake
surgery on hypoplastic left heart syndrome as we have adopted a strategy of best
evidence for outcomes where the mortality rates and required resources are too high.
The costs of neonatal ICU stay amount to $1805 per day in a Canadian study %, these
costs are exorbitant for emerging economies and therefore cases need to be

prioritised.
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We noted with concern the high rates of loss to follow-up in 2019-2020, which could
be due to COVID-19 and an 8-week country-wide lockdown commencing March 2020.
However, we continue to use IQIC and other patient-centred strategies to decrease
this proportion. We have instituted a patient-held card to identify patients as belonging
to the cardiac service, with diagnosis and contact numbers as well as high-risk clinic

for specific follow-up at 6 weeks post-op and beyond.

Developing, staffing, and maintaining a high-volume neonatal cardiac surgery program
in Africa is complex, for several reasons. There is a high under-5 mortality rate in most
countries on our continent, including South Africa, with infections and prematurity the
leading cause of death in these infants. 3¢ LMICs have a significant burden of hospital
acquired infections, which complicates the post-operative period. 3’ Human resources
for health are concerning, with few programs to train allied professionals, nursing
shortages and only small teams/individual cardiac specialists in several countries.
Finally there are very few fellowship or training opportunities on the continent for
congenital surgeons.®® Possible solutions to address these inadequacies in South
Africa include strengthening cardiac services in the country and the creation of surgical
units in other provinces. Opportunities in terms of private/public partnerships should

be considered.

Ongoing training and empowering of nursing staff involved in the care of patients
undergoing surgery for CHD, along with a heart team-based approach, leads to

substantial improvements in bacterial sepsis and surgical site infections.®* NGOs
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such as Children’s HeartLink are paramount in addressing the disparities that exist
with regards to access to congenital cardiac surgery in those countries with limited

resources.3°

LIMITATIONS

Since this is a single centre study our findings are specific to the Western Cape, these
results do not represent the situation in the rest of the country, nor outcomes and
characteristics of neonates operated in private hospitals. Due to the late presentation
of patients referred to us (logistical, screening, or patient optimisation factors), a large
proportion of children with cardiac diagnoses that require intervention in the neonatal
period do not get operated on before thirty days of age. In addition, our study would
have been strengthened by longer follow up times. This would have enabled us to
explore neurodevelopmental outcomes as well as the existence of any remaining
morbidity. Moreover, longer follow up times will give insight into data not influenced by
COVID, which is more representative of the usual surgical program. IQIC does not
routinely collect information regarding viral infections or noting of antibiotic
administration prior to surgery, this should be considered for inclusion into future
surgical registries. A single center retrospective cohort study done in Australia showed
that 8.2% of neonates enrolled tested positive for a viral infection. These infections
were associated with prolonged postoperative cardiac surgical recovery.*° It should be
noted that the IQIC database does not differentiate at which point patients initially

develop bacterial sepsis. Lastly, as the study used a pre-existing database to collect
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data prospectively, we relied on the accuracy of those collecting the data. Moreover,
information required with regards to certain patients that demised was not available

from medical records.

IMPLICATIONS FOR FUTURE RESEARCH AND CLINCAL PRACTICE

We describe the experience from one of the few cardiac surgery units in Africa
performing neonatal cardiac surgery. While we demonstrate growing expertise and
comparable improved outcomes, we have identified areas for improvement in the
program. Geographical separation of patients undergoing cardiac surgery in the ICU
away from the general ICU patient can decrease rates of sepsis, along with a stronger
focus on basic infection control measures and concomitant formation of a
comprehensive and dedicated cardiac team. Although we currently have a multi-
disciplinary team, not all members are dedicated only to cardiac patients e.g. rotating
fellows, residents and nursing staff. An American single centre study looking at the
outcomes of changing to a dedicated cardiac ICU, showed significant improvement in

the rates of wound sepsis, emergent resuscitation as well as mortality. 4

Future research should include extending follow up times and assessing medium to
long-term neurodevelopmental outcomes. An Infant Neurodevelopmental assessment
at twenty weeks corrected gestational age and long-term follow up to assess school
performance could provide more granular assessment of morbidity in this population.

Further strategies are needed to shorten ICU stay which will lead to improved
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outcomes. The use of sternal wound prevention bundles has been shown to decrease
rates of sternal wound infection in delayed sternal closure.*?> Decreasing rates of
bacterial sepsis, especially hospital acquired, and gram-negative sepsis will also lead
to improvements in morbidity and mortality. The complex associations between sepsis
and neonatal cardiac surgery specific to the LMIC context should be explored further.
Moreover, more research is needed to delineate the exact extent of the impact on CHD
in Africa in preventative and treatment programs. These programs should then be

aligned with local resources with the goal of maintenance and expansion.3®

CONCLUSION

Neonates undergoing cardiac surgery represent the pinnacle of cardiac surgery: we
describe high rates of bacterial sepsis in these patients, especially gram-negative
septicaemia, long ICU stays and long ventilation times. However, our 30-day mortality
rate of 16% is comparable with international standards. We identified one independent
risk factor for mortality - open chest after surgery. This can serve as an important
predictor of high-risk patients, while stringent measures to curtail infections are of

paramount importance.
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Table 1: Surgical variables and Outcomes

Surgical variables Outcomes
Preoperative procedure In-hospital death
Description of surgical procedure Number of days from procedure to
discharge
Palliative versus repair procedure ICU stay in minutes and hours

Number of operations or reoperations prior to | Ventilation time in hours

surgery
Open chest after surgery CPB events

Need for additional surgery for bleeding Surgical site infection
RACHS score Bacterial sepsis

Alive at 30 days post-surgery
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Table 2 Clinical presentation and socio-demogdraphic variables stratified by vital

Variable

status
Total

N=81

Clinical presentation and demographics

Age at surgery
Week 1
Week 2
Week 3
Week 4
Sex
Female
Male
Nutritional appearance
Normal
Malnourished
Emaciated
Preoperative procedures
Balloon atrial septostomy
Resuscitation
Inotrope therapy

Ventilation preoperatively

14 (17)
32 (40)
13 (16)

22 (27)

32 (40)

49 (60)

59 (73)
21 (26)

1(1)

9 (11)
3(4)
9 (11)

6 (7)

No preoperative procedure reported 64 (79)

Died

N=16

0
10 (63)
1(6)

5 (31)

7 (44)

9 (56)

11 (69)
5 (31)

0

1 (6)
0
0
0

15 (94)

Alive

N=65

14 (22)
22 (34)
12 (18)

17 (26)

25 (38)

40 (62)

48 (74)
16 (25)

1(2)

8 (12)
3 (5)
9 (14)
6 (9)

49 (75)

Fisher’s
Exact test

p-value

0.05

0.70#

0.80

0.68
1.00
0.19
0.59

0.17#
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Prematurity 14 (17) 3(19) 11 (17) 1.00
WHO Weight/BMI for Age percentile

N1=56; N2=13; N3=43

<5 percentile 11 (20) 2 (15) 9 (21) 0.74
>5th <15t percentile 3(5) 0 3(7)
>15 percentile 42 (75) 11 (85) 31(72)

p-value of <0.05 considered statistically significant.

proportions (%) reported as n/N (except if data is missing denominator added in the variable name column)
p-values derived using Fisher’'s Exact test.

# p-values derived using Chi-square test.
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Table 3: Surgery undertaken as well as other related parameters

Variable Total Died Alive Fisher’s
N=81 N=16 N=65 Exact test
p-value

Operations or reoperations before surgery | 1 (1) 0 1(2) 1.00
Open chest after surgery 13 (16) 6 (38) 7 (11) 0.01%
Required additional surgery for bleeding | 2 (2) 0 2 (3) 1.00
RACHS-1 Risk category
N1=79; N2=16; N3=63

1 1 (1) 0 1(2) 0.20

2 26 (33) | 4(25) |22(35)

3 28 (35) | 4(25) |24 (38)

4 23(29) | 7(44) |16 (25)

5 1 (1) 1 (6) 0
Risk category 1
Atrial septal defect surgery 1 (100) 0 1 (100) -
Risk category 2
Pulmonary outflow tract augmentation 2 (8) 1 (25) 1(5) 0.29
Ventricular septal defect repair 1(4) 0 1(5)
Coarctation repair 19 (73) 2 (50) 17 (77)
Pulmonary valvotomy or valvuloplasty 1(4) 0 1(5)
Total repair of Tetralogy of Fallot 1(4) 1 (25) 0
Vascular ring surgery 1(4) 0 1(5)
Repair of aorto-pulmonary window 1(4) 0 1(5)
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Risk category 3

Pulmonary artery band 3(11) 0 3 (13) 0.08
Systemic to pulmonary artery shunt 7 (25) 3 (75) 4 (17)

Arterial switch operation 18 (64) 1 (25) 17 (71)

Risk category 4

Repair of total anomalous pulmonary | 6 (26) 0 6 (38) 0.08 #
veins

Arterial switch operation with VSD closure | 8 (35) 5(71) 3(19)

Repair of truncus arteriosus 8 (35) 2 (29) 6 (38)

Repair of hypoplastic or interrupted arch | 1 (4) 0 1 (6)

with or without VSD closure

Risk category 5

Repair of truncus arteriosus and |1 (1.2) 0 1(1.5) 0.36
interrupted arch

Days from procedure to discharge, median | 16 17 15 0.65*
(IQR) (10-22) | (9-70) | (10-22)

ICU stay (hours), median 189 243 169 0.47 *
(IQR) (114-286) | (91-332) | (114-284)
Ventilation time (hours), median 95 181 92 0.07 *
(IQR) (45-163) | (72-250) | (44-147)

* p-values derived using Mann Whitney U-test.
# p-values derived using Chi-square test.
Proportions (%) reported as n/N

p-value of <0.05 considered statistically significant and derived using Fisher's Exact test.
Continuous data reported as median (Interquartile range - IQR)

DERRIKDU TOIT

37




Table 4: Surgical site infections and bacterial sepsis

Total Died Alive Fisher’'s
N=81 N=16 N=65 Exact test
p-value
Surgical site infection 32 (40) 4 (25) 28 (43) 0.19#
Bacterial sepsis ** 48 (59) 10 (63) 38 (58) 0.77 %
Organisms isolated
N1=48; N2=10; N3=38
Klebsiella 12 (25) 2 (20) 10 (26) 0.95
PSA 3 (6) 0 3(8)
Serratia marcescens 3 (6) 1 (10) 2 (5)
Acinetobacter baumanii 1(2) 0 1(3
Acinetobacter and Klebsiella | 1 ) 0 1(3)
Bacillus 1 (2) 0 1 (3)
Enterobacter Cloacae 1(2) 0 1(3)
Enterococcus 1(2) 0 1(3)
MRSA 1(2) 0 1(3)
Strep G 1(2) 0 1(3)
No organism isolated 22 (46) 7 (70) 15 (39)

infections should be included®.

** 1QIC definition of bacterial sepsis: known

or presumed

bacterial sepsis with fever or

hypothermia, tachycardia, hypotension, tachypnea, leukocytosis or leukopenia. Positive
blood cultures are not required if the patient’s clinical course is otherwise consistent with
sepsis, because of the possibility of false negatives. Bacterial sepsis, secondary to other

infections such as pneumonia, catheter associated bloodstream infections, or surgical site

e p-value of <0.05 considered statistically significant and derived using Fisher’'s Exact test.
e proportions (%) reported as n/N (except if data is missing denominator added in the variable name column)
e # p-values derived using Chi-square test.
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Table 5: Non-cardiac structural anomalies (n=8)

CARDIAC DIAGNOSIS WITH ASSOCIATED ANOMALIES

1.

Coarcation of the aorta

Congenital chylothorax, hydronephrosis

DORV/AVSD/Hypoplastic LV/Common atrium (Isomerism)

Asplenia

Double aortic arch

Tracheomalacia

PA/NVSD/PDA/MAPCA

Cleft palate

Tetralogy of Fallot

Cleft lip and palate

TGA ASD VSD PDA

Absent corpus callosum, microcephaly, cleft lip and palate

. TGA

Ectopic kidney

Truncus arteriosus

Vertebral anomalies

Abbreviations: ASD, Atrial Septal Defect; AVSD, Atrioventricular Septal Defect; DORV,
Double Outlet Right Ventricle; LV, Left Ventricle; MAPCA, Major Aortopulmonary

Collateral Artery; PA, Pulmonary Atresia; PDA, Patent Ductus Arteriosus; TGA,

Transposition of the Great Arteries; VSD, Ventricular Septal Defect
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Proportion of neonates to children per time period
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Figure 1 Proportion of neonates in the three-year period.
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Figure 2: Distribution of RACHS scores
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Figure 3: The distribution of diagnoses for CHD patients undergoing surgery in the neonatal period at RCWMCH, between 1 April

2017 to 31 March 2020. Multiple diagnoses were permitted per patient.
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Table 1: Summaries of in- hospital mortality

Gestation in | Echo and diagnosis Associated Operation Course in theatre/ICU and cause of death

weeks/sex/weight conditions

34W Male Truncus arteriosus type 1, | ?VACTERL ASD created | Surgery on day 24 of life. Poor RV function

2400g VSD, RPA stenosis association and left open. | successfully weaned off CPB with nitric oxide.
with single | VSD  closed. | Ventilation problematic, no improvement with
umbilical artery, | RVOT manual ventilation and endotracheal tube
vertebral reconstructed. | change. Died on table in theatre at end of
anomalies procedure.

37W Female DORYV with sub-pulmonic VSD PDA ligation, Multi-organ dysfunction in postop period with

2380g (Taussig-Bing), coarctation of augmentation | ARDS/renal failure/coagulopathy ESBL

the aorta with hypoplastic of hypoplastic | Klebsiella Pneumonia Bacteraemia.

transverse arch, abnormal

coronaries with RCA coming

arch, VSD

closure,

Arrhythmias — AV block and SVT, Fungal

sepsis, Bilateral Grade 3 IVH with ventricular




off LCA (single left ostium),

arterial switch

dilatation and subclinical seizures, Sternal

PDA with LeCompte | wound sepsis.
manoeuvre,
ASD stitch
closure
40W Male TGA, ASD, PDA, ASO, VSD | Failed to wean off bypass thus proceeded to
33009 perimembranous VSD repair. ECMO. Transferred to ICU with open chest off
LeCompte inotropes. Developed DIC with persistent lactic
maneuver, acidosis, limbs ischaemic and mottled.
partial ASD | Decannulated with immediate loss of cardiac
closure, PDA | output. Cultured ESBL Klebsiella on urine and
divided tracheal aspirate.
Term Male 31709 Hypoplastic LV, Aortic PDA ligation, | Postop echo showed good repair and good
Stenosis (Unicuspid Aortic Aortic arch | cardiac function. Day two hypotensive, with

Valve), ASD

reconstruction

raised septic markers, started nosocomial
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and aortic

valvotomy

cover, fluid overloaded thus dialysis started.
Extensive resus day 4 postoperatively — patient

demised.

Term Male 31009

DORYV, TGA, PDA, VSD

Central shunt —

aorta to RPA

Demised in ward day ten postop — patient file

not found.

39/40 Male 34509

Tetralogy of Fallot, severe
RVOT obstruction, large VSD
with bidirectional shunt, PDA,
50% aortic override of IVS, PA
annulus 4mm, RPA 3-4mm

LPA not seen

RVOT
augmentation,

PDA ligation

Good repair postop, flow in LPA not seen.
Severe Pulmonary Hypertension, started on
Nitric oxide, changed to HFOV. Echo — minimal
flow in distal branch PAs — not amenable to
further surgery. Serratia marcescens on
tracheal aspirate. Forensic PM: possible

hypoplastic left lung.

39/40 Male 3370g

Pulmonary atresia, Tricuspid

atresia, ASD, PDA

Right modified
Thomas-

Blalock-

Remained  Prostaglandin  dependent —

desaturation, loss of cardiac output whenever
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Taussig shunt

weaned. Demised in ward two days after ICU

— innominate | discharge.

to right

Pulmonary

artery

39/40 Male 35009 Extreme Tetralogy of Fallot, Dysmorphic — LPA Two hours after admission sudden drop of
pulmonary atresia, ASD, VSD | cleft lip and mobilized to saturation to twenties. Taken back to theatre —
— flow from RV and LV to palate, hilum level. RVOT patch redone. No obvious obstruction or
aorta and PDA. | abnormal feet, | PDA ligated clot. Unable to come off bypass twice— severe
Hypoplastic MPA with some | cryptorchidism, | and divided. desaturation. Readmitted to ICU and died next
forward flow, small branch | hypertelorism, | Pericardial morning.
Pas large patch for
fontanelles, flat | augmentation
placed from
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nasal
bridge,

hypocalcaemia.

infundibulum
across

pulmonary

Chromosomes | valve (leaflets
normal, FISH | not resected)
for 22911 | and down into
negative LPA.
LPA allowed
4mm  hegar,
MPA allowed
6mm
39/40 Female 2900g TGA with large VSD, ASD, | Microcephaly PDA ligated, | Severe postoperative hypotension
PDA. with absent VSD closed, | unresponsive to triple inotropes and
corpus aorta and | hydrocortisone. Echo showed extremely poor
callosum on pulmonary RV function and severely impaired LV function.
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cranial artery switched | Chest opened - very poor myocardial

ultrasound. with LeCompte | contractility and heart mottled. Blood culture
Renal maneuver. Re- | positive after 12 hrs — Serratia marcescens.
hypoplasia. implantation of
Cleft lip and coronary
palate buttons

challenging

CRE screen | due to their

positive for | eccentric
Klebsiella location.
pneumonia

Duplications on
the 16p13.2
chromosomal

region on DNA
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microarray

analysis

10

37/40 Female 2690g

TGA type DORV, VSD

Surgery on day
11 of life
challenging -
difficulty in
closing VSD as
well as
abnormal
coronary
anatomy

Severe hypotension postop requiring fluid
boluses/adrenalin/noradrenaline/milrinone and
steroids. Delayed chest closure on day 8.
Prolonged ventilation with severe fluid overload,
acute kidney injury, pleural effusions and

ventilator associated pneumonia.
Tracheostomy performed. Multiple confirmed
episodes of sepsis — Acinetobacter, ESBL
Klebsiella, Enterococcus... Demised on day 53

of ICU admission.

11

Term Female 3085g

Dextrocardia with functionally
univentricular heart — dysmorphic

Double inlet left ventricle with | features

Noted to have

Central shunt —

aorta to right

Initial ICU admission complicated by

hypotension, hypoxia and supraventricular

tachycardia. Extubated on day 8 post-surgery
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rudimentary right ventricle, suggestive pulmonary and discharged from ICU. Reintubated day 9 for
single atrium, small Turner artery hypoxia, bilateral pleural effusions and
pulmonary artery with syndrome chylothorax. Course complicated by wound
subvalvar pulmonary stenosis | normal dehiscence, nosocomial sepsis (multi drug
and valvular pulmonary karyotype resistant Klebsiella pneumoniae). Died four
stenosis, MAPCAs days after ICU discharge.
12 | Term Female 2760g Truncus arteriosus, VSD Truncus Epicardial echo — poor contractility, mild to
arteriosus moderate aortic regurgitation. Heart rested;
repair adrenaline increased — no improvement. Heart

dusky, coronary arteries patent. Procedure

terminated, died on table.

13

34W Female 26009

TGA, ASD, PDA

Arterial switch

operation

Unsuccessful weaning off bypass - RV
failure/right coronary button higher on the
neoaorta. RV function improved; function still

significantly impaired. ECMO run for 2 days
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unremarkable. Remained inotrope and fluid
bolus dependent. Forensic Post-mortem: RV
infarction confirmed as haemorrhagic infarction

on histology
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Table 2: Summaries of mortality at 30 day follow up

Gestation in weeks/sex/weight Echo and | Associated Operation Course in theatre/ICU and cause of death
diagnosis conditions

Term Male 36509 Coarctation End to end |Largely uneventful ICU stay. Discharged home after
of the aorta, anastomosis, | 11 days. Demised at district hospital 26 days postop —
PDA PDA ligation no details available

Term Male 34009 Taussig Bing Arterial switch | Postoperative hypotension. Seven days nitric oxide
malformation performed, no | and High Frequency Oscillatory Ventilation. Acute
(DORYV, septostomy kidney injury. Supraventricular tachycardia requiring
TGA, VSD), required Adenosine. Death on arrival at peripheral hospital two
PDA days post discharge — no further details available.

39/40 Male 3000g Pulmonary 22q11 RVOT Discharged from ICU on second day postoperatively.
atresia, VSD, | microdeletion | reconstruction | Superficial sternal wound infection with dehiscence
PDA and secondary to Methicillin sensitive Staphylococcus.
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supplying
hypoplastic

MPA

transannular
MPA
augmentation.
VSD left for

later repair

Discharged home ten days postoperatively.
Readmitted to ICU with acute gastroenteritis and
dehydration. Deteriorated with desaturation, vomiting
and abdominal distension and later died. X-ray

showed extensive pneumatosis.
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Confidential

Demographic Information

Subject Code Number

Auto populated by REDCap

Patient ID Number

(Please format as XXX_YYYYYYY, where “XXX" is your assigned site number
and "YYYYYYY" equals any numbenng system your site would prefer to use.
For example, a patient for site 005 might be entered as 005_12345.)

Date of birth:
Date of relevant surgery:
(If a patient has maore than one procedure during the same aamission, use
the information related to the procedure having the highest RACHS-1 Score.)
Age at Surgery Category:
) < =30 days () 31 days to < 1 year (") »=1year and < 18 years () »=18 years

Age at Surgery Value

(For exampile, if patient is 29 days old, enter 29. If patient is 11 months old, enter 11. If patient
is & years old, enter 6.}

Gender () female () male

MName of Site: Choose Red Cross from drop down menu

Pre-operative Status

Nutritional Appearance ) Mermal ) Malnourished [C)Emaciated () Overweight
Nutritional Appearance derived/calculated from ...

Preoperative Procedures [ not applicable [ balloon atrioseptostomy before surgery  [resuscitation before surgery
[ ionotrope therapy before surgery [ ventilation precperatively

Pregperative procedures found in Clerking Notes

Is patient weight known? ) Yes ) No Weight (kg) (1 decimal place, e.g., 2.7)
Is patient height known? ) Yes ) No Height (cm) (1 decimal place, e.g., 27.3)
Patient hematocrit known? () Yes ) Ne Hematocrit (%) {1 decimal place, e.g., 37.2)

Hematocrit results found in on-line NHLS

Prematuriy ) Yes ) No ) Unknown
*Based on gestational age; < 37 weeks
Is patient oxygen saturation known?

O ves Cine 02 Saturation (%)
Other Pertinent Information:

Height, weight, oxygen saturation and prematurity found in Anaesthesia Report (yellow sheet)
*Prematurity also found in blue cover page. Look for indicating TERM baby.

Page 1of 7 www. projectredcap.o
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Confidential

Patient Diagnosis

Cardiac Diagnosis
TIC ALL PATIENT DIAGNOSES THAT APPLY
Patient diagnoses are derived from Pink Echo Reports, Yellow ICU Discharge Summary Reports, and Blue Surgical /OR Notes

EADLCA

Oaortic insufficlency

Oaorticopulmonary window

OAortic stenosis, subvalvar

OAortic stenosis, supravalvar

OAortic stenosis, valvar

OAortic valve atresia

OASD, common atrium (single atrium) ASD, coronarysinus
[JASD, NOS

OASD, secundum ASD, sinus venosus

OAVC (AVSD), complete CAVSD

OAVC (AVSD), intermediate (transitional)

OAVC(AVSD), partial (incomplete)(PAVSD) (ASD, primum) Bicuspld Ao valve
OCoarctation of aorta

OCoarctation of the aorta and hypoplastic arch (neonatal type)
OCoarctation of the aorta and interrupted arch

OConduit fallure Congenitally corrected TGA
OCortriatriatum

OCoronary to RA fistula

ODCRV

[CIDORV, IVS

[IDORV, remote V5D (uncommitted VSD)

[CIDORV, TGA type

ODORV, TOF type DORV, VSD type

OEbstein's anomaly

OHypoplastic left heartsyndrome (HLHS)

Ointerrupted aorticarch

CIMAPCA(s) (major aortopulmonary collateral[s]) (without PA-VSD)
[IMitral regurgitation

OMitral stenosis, subwvalvar

OMitral stenosis, subvalvar, parachute

OMitral stenosis, supravalvar mitral Fing

OMitral stenosis, valvar

OPartial anomalous pulmeonary venous connection (PAPVC) O
Patent ductusarteriosus

O PFO (with ASD)

O Peripheral PA branch stenosis O

Prosthetic valve failure

O Pulmeonary artery stenosis, branch, central (within the hilar bifurcation)
OPulmonary artery stenosis, branch, peripheral (at or beyond the hilar bifurcation)
OPulmonary artery stenosis, NOS

OrPulmonary artery, discontinuous

OPulmonary atresia, IV5

[JPulmonary atresia, IV'S + coronary artery anomaliss
[IPulmonary atresia, V5D {including TOF, PA)

[IPulmonary atresia, VSD-MAPCA (pseudotruncus)
[IPulmenary insufficiency

OPulmonary stenosis, NOS Pulmonary stenosis, subvalvar
OPulmonary stenosis, valvar

OPulmonary vascular obstructive disease (Eisenmenger’s)
OPulmonary venous stenosis

ORheumatic heart disease

OsShone's complex

Osingle ventricle, double inlet

Osingle ventricle, DILV

Osingle ventricle, DIRV

Osingle ventricle, heterotaxia syndrome

Pape 2 of 7 wWww projectredcap . or;
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Confidential
TIC ALL PATIENT DIAGNOSES THAT APPLY
Patient diagnoses are derived from Pink Echo Reports, Yellow ICU Discharge Summary Reports, and Blue Surgical /{OR Notes

Osingle ventricle, HLHS type

Osingle ventricle, mitral atresia

Osingle ventricle, NOS

Osingle ventricle, ather

Osingle ventricle, tricuspidatresia

Osingle ventricle, unbalanced AV canal 5/p PA band

s/ p systemic-to-PA shunt

Os/p Glenn/hemi-Fontan surgery

CITGA, IVS

CTGA, IVS-LVOTO

CITGA, VSD

CITGA, VSD-LVOTO

OCorrected transposition of GA TI

LCITOF, absent pulmonary valve

CITOF, AVC (AVSD)

LCITOF, PA atresia

LITOF, PA stenosis/hypoplasia

O TOF, absent AV canal

O TOF, absent pulmonary atresia

O Total anomalous pulmenaryvenous connection [TAPVC)

O Total anomalous pulmonary venous connection (TAPVC), NOS

O Total anomalous pulmanary venous connection (TAPVC), Type 1 (supracardiac) O Total
anomalous pulmeonary venous connection [TAPVC), Type 2 (cardiac)

O Total anomalous pulmonary venous connection (TAPVC), Type 3 (infracardiac) O Total
anomalous pulmonary venous connection (TAPVC), Type 4 (mixed)

O Truncus arteriosus, typel, 11, I, 1V

O Vascular ring WSD, NOS

OvsD, Type 1 (subarterial) (supracristal) (conal septal defect) (infundibular)
OvsD, Type 2 (perimembranous) (paramembranous) (conoventricular)
OvsD, Type 3 (inlet) (AV canal type)

OVsD, Type 4 (muscular)

V5D, Type: Gerbode type (LV-RA communication)

O VSD, multiple

Oother If other, please specify:

NOMN-CARDIAC
Far ali non-cardiac information fieids, check the Ward Clerking Notes as well as ICU Discharge Summary Report (Yellow Sheet)
See IQIC Reference Guide page 11 for detailed instructions on recording Major non-cardioc structural anomaly

Major non-cardiac structural ansmaly? ) ves U Ne
If yes, describe

Major chremosomal abnormality or syndrome? () ves () Mo ) Unknoawn
If yes, deseribe

Major medical illness? 2 ¥es I No
If yes, deseribe

Page3of 7 www.prejectredcap.or
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Confidential
international Quality improvement Collabarative for Congenital Heart Surgery (MIC)

Surgical Procedure

List all procedures in free text in order as they are listed on the Blue OR Reports separated by commas
Describe Surgical Procedurs

Month of Surgery

Year of Surgery

Surgeon Name (and Other Assisting Personnel)

Performed in the presence of visiting cardiac surgical groups? () Yes () No

Number of operations or reoperations prior to surgery
Daes this guestion pertain to this admission or the patient’s entire medical histary?

Open chest after surgery? [ Yes () No
Required additional surgery for bleeding? () Yes(_» No If yes, describe

RACHS-1 Risk Adjustment
Determine RACHS score using instructions in IQIC Reference Guide pages 12-13

Iif mare than one procedure in a single admission, use the most severe RACHS score. Refer to first poge of this CRF ta see relevant procedure
date.

Can RACHS-1 risk category be assigned? (! Yes () No
Procedure Performed

7 Atrial septal defect surgery (including atrial septal defect secundum, sinus venosus septal defect, patent
foramen ovale closurg)
[ Acrtopexy
] Patentductus arteriosus surgeryatage =30days
[ Coarctationrepair atage >30days
] Partially anomalous pulmonary venous connaction surgery
[] Acrtic valvotomy or valvuloplasty at age =30 days
O Subaortic stenosis resection
] Pulmonary valvotomy or valvuloplasty
O Pulmonary valve replacement
Right ventricular infundibulectomy
] Pulmonary outflow tract augmentation
[ Repair of coronary artery fistula
[ Atrial septal defect and ventricular septal defect
O Atrial septal defect primum repair
Ventricular septal defect repair
[] Ventricular septal defect closure and pulmonary valvotomy or infundibular resection
[ Ventricular septal defect closure and pulmonary artery band removal
[ Repair of unspecified septal defect
O Total repair of tetralogy of Fallot
Repairoftotal anomalous pulmonaryveins atage >30days
] Glenn shunt
[ Vascular ring surgery
[] Repair of aorto-pulmonary window
[ Coarctation repairatage lessthanoregual to 30 days
] Repair of pulmonary artery stenosis
[] Transection of pulmonary artery
[ Commean atrium closure
[] Left ventricular to right atrial shunt repair
[ Aortic valve replacement
] Ross procedure
[ Left ventricular outflow tract patch
O Ventriculomyotomy
[] Acrtoplasty

wwprocredospos  MREDCap
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Confidential

[] Mitral valvotomy or valvuloplasty International Quality improvement Collaborative for Congenital Heart Surgery (IQIC)
[ Mitral valve replacement

[ Valvectomy of tricuspid valve

[] Tricuspid valvotomy or valvuloplasty

[ Tricuspid valve replacement

[] Tricuspid valve repositioning for Ebstein anomaly at age =30 days

[ Repair of anomalous coronary artery without intrapulmonary tunnel

[] Repair of anomalous coronary artery with intrapulmonary tunnel (Takeuchi)

[] Closure of semilunar valve, aortic or pulmonary

[ Right ventricular to pulmonary artery conduit

[ Left ventricular to pulmonary artery conduit

[ Repair of double outlet right ventride with or without repair of right ventricular obstruction
[] Fontan procedure

[1 Repair of transitional or complete atrioventricular canal with or without valve replacement
[ Pulmonary artery band

[] Repair of tetralogy of Fallot with pulmonary atresia

[ Repair of cor triatriatum

[] Systemic to pulmonary artery shunt

[] Atrial switch operation

[ Arterial switch operation

[] Reimplantation of anomalous pulmenary artery

[ Annuloplasty

[] Repair of Coarctation and ventricular septal defect closure

[] Excision of intracardiac tumar

[ Aertic valvotomy or valvuloplasty at age less than or equal to 30 days

[] Kenno procedure

[ Repair of complex anomaly (single ventricle) by ventricular septal defect enlargement
[] Repair of total anomalous pulmonary veins at age less than or equal to 30 days

[] Atrial septectomy

[] Repair of transposition, ventricular septal defect, and subpulmonary stenosis (Rastelli)
[] Atrial switch operation with ventricular septal defect dosure

[] Atrial switch operation with repair of subpulmenary stengsis

[] Arterial switch operation with pulmonary artery band removal

[ Arterial switch operation with ventricular septal defect closure

[] Arterial switch operation with repair of subpulmenary stenosis

[] Repair of truncus arteriosus

[] Repair of hypoplastic or interrupted arch without ventricular septal defect closure Repair of hypeplastic or
[ interrupted aortic arch with ventricular septal defect dosure Transverse arch graft

[ Unifocalization for tetralogy of Fallot and pulmonary atresia

[ Double switch

[ Tricuspid valve repositioning for neonatal Ebstein anomaly at age 30 days

[] Repair of truncus arteriosus and interrupted arch

[ Stage 1 repair of hypoplastic left heart syndrome (Morwood operation)

[] Stage 1 repair of nonhypoplastic left heart syndrome conditions

[] Damus-Kaye-5tansel procedure

RACHS-1 Category
o1 D2 03 04 O5 06

Other pertinent medical information

www projeciredeap org f{EDCap'
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Confidential
International Quality improvement Collaborative for Congenital Heart Surgery (KC)

Outcome/Complications
In hospital death? () Yes () No

If yes, month of death

If yes, year of death

If yes, describe

Number of days from procedure to discharge

ICU Stay (hours)

(For example, if length of ICU stay was 3 days, 30 minutes, enter 72 here.)

ICU Stay (minutes)

For example, if length of ICU stay was 3 days, 30 minutes, enter 30 here )

Ventilation time (hours)

{For example, if length of ventilation time was 3 days, 30 minutes, enter 72 here )

WVentilation time (minutes)
(For example, if length of ventilation time was 3 days, 30 minutes, enter 30 here )

Cardiopulmonary bypass (CPB) events? (formerly "perfusion evenis”) Yes No
o o
(Any significant CPB-related event that threatened the patient's safety)
If yes, describe
Surgical site infection? () Yes () No
Ifyes, specify () superficial incisional surgical site infection If yes, describe
() DIP/DIS - deepincisional surgical site infection
1 mediastinitis

Bacterial sepsis? () Yes (_No
If yes, describe

Organism identified (if known)

Other major complications

30 Day Follow-up

Ispatientalive? COYes CNo (O Unknown
If no, number of days from procedure to death”
Ifyes, was patientcontacted? () Yes () No

Ifyes, howwas patient contacted? ' Phone _'Email ' In personC» Other  If other, specify

wuww.projectredcap.org REDCap
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Ifyes, is patientaliveand well? O Yes (CNo

Describe patient’s current condition
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World Journal for Pediatric and Congenital Heart Surgery
Information for Authors
Editorial Office

Carl L. Backer, MD, Editor; Cincinnati Children's Hospital, Cincinnati, USA and
University of Kentucky, Lexington, USA

Virginia F. Hawkins, Managing Editor

E-mail: WJPCHS@amail.com Telephone: 302-326-9313

Website: hitp-//wipchs sagepub.com Twitter: @WJPCHS

Manuscript Submission & Review: hitp://mc.manuscriptcentral com/wjpchs

General Information

World Journal for Pediatric and Congenital Heart Surgery (WJPCHS) is a bi-
monthly, peer reviewed, scientific publication dedicated to the advancement and
dissemination of knowledge pertaining to congenital cardiac anomalies, pediatric heart
diseases in general, and surgical management in particular.

WJPCHS is the official journal of the World Society for Pediatric and Congenital Heart
Surgery (WSPCHS), the Congenital Heart Surgeons’ Society (CHSS), and the
European Congenital Heart Surgeons Association (ECHSA).

WJPCHS publishes original reports of clinical and/or basic scientific investigations and
observations relevant to the surgical and medical care and management of patients with
congenital heart disease, as well as case reports, “how to do it" articles, image reports,
new technology evaluations, review articles, historical reviews, book reviews, invited
editorials, correspondence, and commentary. Consistent with the mission of the
journal’s founding organization, WSPCHS, the World Journal for Pediatric and
Congenital Heart Surgery serves as a forum for individuals and organizations
interested in providing “the highest quality comprehensive cardiac care to all patients
with pediatric and/or congenital heart disease, from the fetus to the adult, regardless of
the patient’s economic means, with an emphasis on excellence in education, research,
and community service."

SAGE Publishing disseminates high-quality research and engaged scholarship globally,
and is committed to diversity and inclusion in publishing. Submissions are encouraged
from a diverse range of authors from across all countries and backgrounds.

Two or more expert reviewers are assigned to review each full length onginal article.
Acceptance is based upon significance and originality, as well as validity of the material
submitted and interest to the readers of WJPCHS. If an article is accepted for
publication, editonal revisions may be made to enhance clarity and understanding
without altering the meaning.
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All authors are expected to adhere to the highest professional and ethical standards.
Ethical breaches include scientific misconduct, plagiarism, and redundant publication. A
Contributor Agreement, which includes disclosures of individual conflicts of interest;
sources of funding; scientific responsibility; freedom of investigation; undisclosed
authors; and copyright transfer, must be signed. lllustrative work (art, drawings, graphs,
and photographs) may not be separately copyrighted. The corresponding author of an
accepted manuscript will receive directions for submitting the Contributor Agreement
form electronically. The completed form must be received by the publisher before an
accepted manuscript is processed.

Written permission from the copyright owner is required to reproduce any previously
published table(s), illustration(s), or photograph(s) in print and/or electronic media.
Written permission from identifiable patients appearing in photographs is also required.
Audio-Visual Likeness Release Form.

Submitting and Formatting Manuscripts

All manuscripts, correspondence, editorial matenial, and permissions must be submitted
via the online submission site at http://mc_manuscrptcentral com/wjpchs. Authors must
register with an e-mail address and password to submit manuscripts online. Each
manuscript is assigned a unique number which should be referenced when making
manuscript inquiries.

Authors will be asked on the submission form to provide a mini-abstract for inclusion in
the journal’s Table of Contents. This abstract should not exceed 60 words and should
identify the type of study and convey the key findings and central message.

Enter the “Author Center” and follow the instructions for submitting a complete
manuscript. Guidelines specified in the AMA Manual of Style 11% edition should be
followed.

Manuscripts should be typed douhble-spaced throughout with one (1) inch (2.5 cm)
margins all around.

Microsoft Word is the preferred software program. Manuscripts written in 12 point Arial
or Times New Roman fonts are preferred and more reliably convert to PDF format
during electronic submission. (Do not submit your manuscript in PDF format.)

American rather than British spelling should be used throughout the manuscript,
including within figures.

Arrange the Main Text of the manuscript as follows: (1) title page; (2) abstract; (3) text;
(4) acknowledgments; (5) declarations of conflicting interests; (6) funding; (7) author's
statement as necessary; (8) references; (9) tables; and (10) figure legends. Number
pages consecutively, beginning with the title page as page 1 and ending with the

Revised July 2022

DERRIKDU TOIT o5



legends page. Do not include line numbers. Figures will be submitted as individual _tif or
eps files.

Word Limits by Category; inclusive of abstract, text, tables, figure legends, and
references

Original articles should not exceed 5000 words, inclusive of abstract, text, tables,
figure legends, and up to 40 references. The combined total of figures and tables should
not exceed 10.

Review articles should not exceed 6500 words, inclusive of abstract, text, tables, figure
legends, and up to 80 references. The editor is willing to discuss more specific
guidelines about the subject matter and content of review articles via email.

New Technology and Expert Technigue articles should not exceed 2500 words,
inclusive of abstract, text, tables, figure legends, and up to 10 references. The number
of tables should not exceed 3, the number of figures should not exceed 6 If tables are
included, 8 if there are no tables. Manuscripts including information or imagery
pertaining to a specific patient should be accompanied by an Author's Statement
confirming that consent for publication was granted by each subject patient or their
respective parent(s) or guardian.

“How to do it” articles should not exceed 1200 words, inclusive of abstract, text, tables,
figure legends, and up to 8 references. These reports should not include tables; if the
author deems a table essential, he or she should provide justification for the table in the
cover letter. A "How to do it” article should be a description of a useful technique and
contain descriptive, illustrative material describing the innovation. Manuscripts including
information or imagery pertaining to a specific patient should be accompanied by an
Author's Statement confirming that consent for publication was granted by each subject
patient or their respective parent(s) or guardian.

Images of congenital heart disease articles may include up to 3 figures and should
not exceed 550 words. Manuscripts including information or imagery pertaining fo a
specific patient should be accompanied by an Author's Statement confirming that
consent for publication was granted by each subject patient or their respective parent(s)
or guardian.

Case Reports should not exceed 1200 words, inclusive of abstract, text, tables, figure
legends, and up to 8 references. These reports should not include tables; if the author
deems a table essential, he or she should provide justification for the table in the cover
letter. Case Reports must include an Author's Statement confirming that permission was
granted by the subject patient or their respective parent(s) or guardian to publish the
case report.

Historical Review should not exceed 2500 words, inclusive of abstract, text, tables,
figure legends, and references.
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End Notes are brief essays that may convey the author's insights or opinion on a
subject of current interest to readers of WJPCHS. They should not exceed 1200 words,
inclusive of text, tables, figure legends, and up to 6 references, and one figure.

Letters to the Editor and Brief Commentaries should not exceed 500 words. Do not
include tables and subtract 100 words for each illustration. Letters may be peer
reviewed to ensure accuracy.

Invited Commentary should not exceed 1200 words, inclusive of text, tables, figure
legends, and up to 8 references.

Guest Editorials should not exceed 2500 words, inclusive of text, tables, figure
legends, and references.

Supplementary material may be submitted for publication in the electronic copy of the
joumal, which is the version of record, but will not be included in the print joumnal. See
description below.

Sections of the Manuscript

(1) Title Page (first page)

Title. The title is limited to 100 characters (including spaces) and may not contain
acronyms or abbreviations. All submissions, including correspondence, must have a
descriptive title.

Authors. List all authors by first name, all initials, family name and highest eamed
academic degree (eg, MD) or degrees (eg, MD, PhD). Do not list fellowship credentials
or professional society membership designations. List the name and full address of all
institutions in which the described work was completed. List departmental affiliations of
each author affiliated with that institution after each institutional address. Connect
authors to departments using numbered superscripts.

All authors are encouraged to register for and include their ORCID identifier. ORCID
information must be added to a manuscript prior to acceptance; they cannot be added
at manuscript proof time.

Corresponding Author. Provide the name, exact postal address with zip or postal
code, telephone number, and e-mail address of the author to whom communications,
proofs, and requests for reprints should be sent after publication.

Meeting Presentation. If the paper has been or is to be presented at a WSPCHS,
CHSS, ECHSA or other professional society meeting, provide the name, location, and
dates of the meeting in the following format: Meeting Name; City, Country; Month, Day,
Year.
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Keywords. Provide a minimum of 4 keywords, a list of which is available online, to
describe the manuscript.

Word Count. Provide the total word count of the entire manuscript including abstract,
text, tables, figures legends, and reference list.

(2) Abstract (second page) Avoid abbreviations and acronyms. Indicate the abstract
word count below the abstract.

Original articles. Provide a structured abstract of no more than 250 words, divided into
four sections: Background, Methods, Results, Conclusions.

New Technology. Provide a structured abstract of no more than 175 words, divided
into four sections: Purpose, Description, Evaluation, Conclusions.

Review articles, Case reports, “How to do it” articles, Expert Techniques, and
Historical Review articles. Provide an unstructured abstract of no more than 100
words.

Images, Letters to the Editor, End Notes, and Editorials. No abstract is required.

(3) Main Text (third page, after the Abstract and continuing through Author’s
Statement)

The main text of the manuscript should be organized as follows: Introduction, Material
(or Patients) and Methods, Results, Comment, and all disclosures.

Cite references, tables, and figures in numeric order by order of mention in the text.

Avoid excessive use of abbreviations. Consult the American Medical Association
Manual of Style, 11th edition, for recommended abbreviations. Define abbreviations at
first appearance in the text. If 8 or more abbreviations or acronyms are used, provide a
separate table of abbreviations and acronyms on a separate page between the Abstract
and Text pages of the Main Document.

Measurements and weights should be given in standard metric units.

Statistical Nomenclature and Data Analysis. Methodology for all statistical analysis
should be described, and references should be cited. Use of standard tests (chi-square
test, student's T-test, etc.) do not require citation of references. Use of proprietary
software for statistical analysis should be documented.

Footnotes. Type footnotes at the bottom of the manuscript page on which they are
cited. Suppliers. Credit suppliers of drugs, equipment, and other commercial material
mentioned in the article within parentheses, providing company name, city and state or
city and country.
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Acknowledgments. Grants, financial support and technical or other assistance are
acknowledged at the end of the text before the references. All financial support for the
project must be acknowledged and will be printed in the article.

Writing Assistance. Individuals who provided writing assistance, eg, from a specialist
communications company, do not qualify as authors and so should be included in the
Acknowledgements section. Authors must disclose any writing assistance — including
the individual’'s name, company and level of input — and identify the entity that paid for
this assistance. It is not necessary to disclose use of language polishing services.

Disclosures and Freedom of Investigation. A disclosure statement is required for all
studies, regardless of category of article, which specifies any financial, property, or
intellectual aid from a commercial source. The disclosure statement must state the
source(s) of all funds used to support the study or to perform the evaluation and
whether or not property or tested technology was purchased, borrowed, or donated to
the study. In addition, the authors must state that they had full control of the design of
the study, methods used, outcome parameters, analysis of data, and production of the
written report. These disclosures are mandatory for all manuscripts and conflicts of
interest statements are published in the articles. The Contributor Agreement includes
definitions of financial support and freedom of investigation. The existence of
undisclosed authors must be declared on the Contributor Agreement, and their identity
provided to the editorial office.

Author’s Statement. All manuscripts which include information or imagery pertaining to
a specific patient should be accompanied by an Author's Statement confirming that
consent for publication was granted by each subject patient or their respective parent(s)
or guardian.

(4) References (new page)

WJPCHS follows the AMA Manual of Style 11% edition. Authors are responsible for
ensuring references comply with that style format, and for accuracy, completenass, and
nonduplication of references.

Identify references in the text using superscript Arabic numerals. Do not cite personal
communications, manuscripts in preparation, or other unpublished data.

Type references double-spaced after Acknowledgments, beginning on a separate
page. Number consecutively in the order in which they appear in the text.

Journal abbreviations should conform to those used in Index Medicus. The style and
punctuation of references should follow AMA Style and the formats outlined below:

Journal Article—Published

Example: Riggs KW, Broderick JT, Price N, Chin C, Zafar F, Morales DLS.
Transplantation for Congenital Heart Disease: Focus on the Impact of Functionally
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Univentricular Versus Biventricular Circulation. World Journal for Pediatric and
Congenital Heart Surgery. 2021;12(3).352-359.

(List alf authors if 6 or fewer; otherwise, list first 3 authors followed by “et al.”)
Journal Article—Published Online Ahead of Print

Example: Zhu A, Prabhu NK, Tatum GH, Turek JW, Andersen ND. Biventricular
Conversion of Borderline Hypoplastic Left Heart Complex Facilitated by Spontaneous
Closure of the Atrial Septum. World Journal for Pediatric and Congenital Heart Surgery.
Published online January 28, 2022 doi:10.1177/21501351221076043

Chapter in Book

Example: Vinten-Johansen J, Zhao Z-Q, Guyton RA. Cardiac surgical physiology. In:
Cohn LH, Edmunds LH Jr, eds. Cardiac Surgery in the Adult. 2nd ed. New York, NY:
McGraw-Hill; 2003:53-84.

Internet Address

Example: 1996 NRC Guide for the Care and Use of Laboratory Animals. Available at
http://mww _nap_edu/readingroom/books/labrats/ contents_himl. Accessed October 20,
2003.

(5) Tables (new page)

Tables should be typewritten double-spaced on separate pages. Do not use vertical
lines. Each table should be numbered (Arabic) and have a title above. Legends and
explanatory notes should be placed below the table. Abbreviations used in the table
follow the legend in alphabetic order. Lower case letter superscripts beginning with “a”
and following in alphabetic order are used for notations regarding statistics. Exact p
values must be used; “NS” is obsolete.

Tables should be self-explanatory, and the data should not be duplicated in the text or
figures. Tables must be created within and submitted as part of the text file and not
imported or pasted as images.

(6) Figure Legends (new page)
Figure legends should be numbered (Arabic) and typed double-spaced in order of
appearance. |dentify all abbreviations appearing in the figures in alphabetical order at

the end of each legend. Provide the type of stain and magnification power for all
photomicrographs.
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Cite the source of previously published (print or electronic) material in the legend and
indicate permission has been obtained. Proof of permission must be scanned and
uploaded with manuscript files or emailed to the editorial office.

(7) Figures

Improperly formatted figures and illustrations (including those bearing copyright marks
without accompanying permissions to reproduce) will be returned to authors and will
slow down production of accepted manuscripts. This includes color graphs and images
that do not convert clearly to grayscale.

Submit figures online as individual files (Do Not embed them within the text file), which
may contain one or more panels of one figure. For each figure file, use the figure
number (eg, Figure 1A) as the filename. The system accepts image files formatted in
TIF and EPS. PowerPaoint (_ppt) files are also accepted, but for line drawings only. AMA
Manual of Style 11% edition recommends against the use of pie charts. Images should
be created in grayscale or CMYK color and have a resolution of at least 300 dpi. Please
be sure to add the figure number and legend to the Caption/Legend field on the
submission form.

Symbols, letters, numbers, and contrasting fills must be distinct and clearly legible
when the illustration is reduced in size. Use only standard fonts; Helvetica or Anal (sans
senf fonts) are best. Maintain consistently sized lettering throughout your submission;
minimum 12 pts. is best. Most figures will be reproduced at a width of one column (8.25
cm; 3-1/4 inches). Please make sure all labels within figures are large enough to be
easily read when the figure is reduced for printing. Do not include titles or captions
within figures or illustrations.

Black, white, and widely crosshatched bars are preferable; do not use stippling, gray
fill, or thin lines. Some commercial software generates graphs and plots using multiple
colors. It is preferable to submit graphs prepared in black and white to ensure that lines
and data points will be easily distinguished in the print version of your article. It is the
author’'s responsibility to ensure all files are legible in black and white_ If files are
formatted in such a way that require color printing to be legible, the authors will be
responsible for Color Figure charges.

All diagnostic images and related materials must be devoid of any patient identification
information.

Permissions and Releases

Written permission from patients (even masked) appearing in photographs, audio, or
video recordings must be abtained by the authors from the subject patient or their
respective parent(s) or guardian. Authors may use an institutional form or download an
Audio-Visual Likeness Release Form. Authors retain the completed form(s) and include
an Author's Statement confirming that consent was obtained.
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Figures may not be separately copyrighted or have a copyright logo. lllustrations
may have a discrete signature of the artist if permitted by the payer of the illustrative
work.

Material taken directly from a copyrighted source should be clearly identified, and the
copyright holder's written permission to reproduce it must be submitted in a separate file
at the time of original manuscript submission. Chtaining permission to reproduce
copyrighted matenial is the author's responsibility, as is the payment of any fees the
copyright holder may request. Further information and a template Permission Request
Letter is available on the Joumal Author Gateway (see Obtaining Permissions).

Color Figures. If opting for online-only color, please ensure that: (1) the figure legends
indicate that the color image is available in the online version of the article, (2) the text is
an accurate description of both the black and white and color versions of the figure
(labels referred to by color will not be understood when figures appear in black and
white in the print version; eg, “yellow arrow” or “green asterisk " Descriptors that are not
color specific are necessary; eg, ‘large arrow” or “small arrow” or “asterisk.”), and (3)
the style of lines used for graphing will translate well to a black and white printed image
and will be distinguishable one from another. Submissions which include figures that do
not meet these criteria will be returned.

Figures submitted in color will be published in color in the online version of the journal at
no cost. If you wish to have figures printed in color in hard copy, the following fees
apply: $800 for the first and $200 for each additional color figure within the same article.
The authors’ agreement to assume this cost must be indicated by checking the
appropriate box on the online submission form.

Audio and Video Files. Authors are encouraged to submit audio/video clips to further
illustrate their work. These files will be published online as Supplementary Files and
permanently linked to articles. Acceptable video file formats are QuickTime (_mov),
MPEG Movie (_.mpg), and Microsoft AVI Video (.avi); acceptable audio files include
Windows Media Player (. wma) and MP3 (.mp3). Signed release from all participants in
audio and video clips is required. See the Permissions and Releases section.

Supplementary Files

Supplementary files should contain information that is not essential to understanding the
conclusions of the manuscript but is additional or complementary and directly relevant
to the article content. Supplementary files will be available as online-only content
permanently linked to the online manuscript. This material is subject to the same
editorial standards and peer review process as the printed article and must be
submitted along with the main manuscript. Supplementary files will not be copyedited so
it is important that the data are clearly and succinctly presented, that style conforms with
the rest of the manuscript, and that common file types are used. Please ensure that the
supplementary data is referred to in the main manuscript at an appropriate point in the
text. The files must be clearly named as supplementary, eg, Table S1, Figure S1. One

Revised July 2022

DERRIKDU TOIT 2



file should include a bnef description of the supplementary data content, including
supplemental figure legends.

Manuscript Revision

Revised manuscripts must be submitted in two parts as word-processing files: (1)
revised, marked manuscript showing additions and deletions, preferably using Track
Changes strike-through format for deletions and color font for additions; (2) revised,
unmarked manuscript. A point-by-point response to reviewers’ comments must be
included in the appropnate field on the submission form.

Protection of Human and Animal Subjects
Human Investigation

WJPCHS adheres to the principles of the Helsinki Declaration
(hitp/fwww wma_ net/e/policy/b3_htm) regarding all reported research conducted with
human participants. Reports including data obtained from research conducted with
human participants must contain a statement in the Methods section indicating whether
your Institutional Review Board (IRB) (or Ethics Committee or comparable group)
approved the study and whether individual consent for the study was obtained or
waived. This information should be stated in the first paragraph under “Patients and
Methods”. This policy applies for both prospective and retrospective studies. Itis
understood that institutional review boards often waive the requirement for individual
patient consent for retrospective studies. When this is the case, it must be so stated in
the “Patients and Methods” section. When no formal ethics review process is available,
authors must state that informed consent to participate in prospective studies was
obtained from each human subject in accordance with relevant guidelines.

All manuscripts which include information or imagery pertaining to a specific patient
should be accompanied by an Author's Statement confirming that consent for
publication was granted by each subject patient or their respective parent(s) or
guardian.

Humane Animal Care

When animals are used as subjects, institutional approval of the protocol is necessary
and authors should include a statement in “Methods” indicating that investigators
complied with the 1996 “Guide for the Care and use of Laboratory Animals” (See
http://www_nap_edu/readingroom/books/labrats/contents_html), recommended by the
U.S. National Institutes of Health, or with equivalent guidelines administered by the
author's governmental regulatory body. When no formal ethics review process is
available, authors must state that humane care was provided in animal experiments, in
accordance with either of the above.

Policies
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Scientific Responsibility Statement

Upon submission, the submitting author will be required to attest that each author has
participated sufficiently in the work to take responsibility for a meaningful share of the
content of the manuscript, and that each author has had full “freedom of investigation”
before, during and after this study. “Freedom of investigation” is defined as freedom
from outside interests in controlling the design of the study, acquisition of data,
collection, analysis and interpretation of data, and having freedom to fully disclose all
results.

Exclusive Publication Statement

Upon submission, the submitting author will be required to attest that none of the
material in the manuscript has been published previously in either print or electronic
form, and that none of the material is currently under consideration for publication
elsewhere. This includes symposia, transactions, books, articles published by invitation,
posting in electronic format, and preliminary publications of any kind except an abstract
of 400 words or fewer.

Disclosures: Conflicts of Interest; Sources of Funding; Scientific Responsibility;
and Freedom of Investigation

Individual disclosures will appear on the last page of the final article. Disclosures
relating to funding of research appear at the end of the text, before the references. All
original submissions must state sources of funding for the work described in the article.
Except for New Technology articles, statements regarding Scientific Responsibility and
Freedom of Investigation do not appear in the published paper but are required of every
author on the Contributor Agreement. Individuals who assisted with the manuscirpt but
do not qualify as authors should be included in the Acknowledgements.

Copyright

Authors of articles accepted for publication in World Journal for Pediatric and
Congenital Heart Surgery must transfer exclusive license for the World Society for
Pediatric and Congenital Heart Surgery and SAGE Publications to publish the entire
article, including artwork, photographs and other matter, to the World Society for
Pediatric and Congenital Heart Surgery by signing the Contributor Agreement. SAGE
Publications, Inc. maintains copyright records for the World Society for Pediatric and
Congenital Heart Surgery. No part of the published material may be reproduced
elsewhere without written permission from SAGE Publications, Inc.

Open Access

NIH Initiative
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The National Institutes of Health reguires that all authors whose paper describes
research wholly or in part supported by NIH, post the final version of their accepted
paper to PubMed Central: http://www _pubmedcentral nih_.gov within 12 months of
publication (http://www_nih.gov/about/publicaccess/Enhanced_Public_Access pdf). The
final version is defined as “the final version accepted for journal publication, and
includes all modifications from the publishing peer review process.”

Registration of Clinical Trials

WJPCHS supports mandatory registration of all publicly or commercially funded clinical
trials, including Phase 1 and 2 trials, as a condition for publication. Information
regarding requirements for registration of a clinical tnal may be found at

http/Awww icmje orgf#clin_trials. Information for registering a clinical trial is available at
http://prsinfo_clinicaltrials gov. The trial registration number should appear at the end of
the abstract.

Reporting Guidelines

The relevant EQUATOR Network reporting guidelines should be followed depending on
the type of study. For example, all randomized controlled trials submitted for publication
should include a completed CONSORT flow chart as a cited figure and the completed
CONSORT checklist should be uploaded with your submission as a supplementary file.
Systematic reviews and meta-analyses should include the completed PRISMA flow
chart as a cited figure and the completed PRISMA checklist should be uploaded with
your submission as a supplementary file. The EQUATOR wizard can help you identify
the appropriate guideline.

Other resources can be found at NLM's Research Reporting Guidelines and Initiatives
Research Data

SAGE is committed to facilitating openness, transparency, and reproducibility of
research. Where relevant, The Jourmnal encourages authors to share their research data
in a suitable public repository subject to ethical considerations and where data is
included, to add a data accessibility statement in their manuscript file. Authors should
also follow data citation principles. For more information, please visit the SAGE Author
Gateway, which includes information about SAGE's partnership with the data repository
Figshare.

WJPCHS offers optional open access publishing via the SAGE Choice program. For
more information, please visit the SAGE Choice website. For information on funding
body compliance, and depositing your article in repositories, please visit SAGE
Publishing Policies on our Joumal Author Gateway.

Plagiarism
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WJPCHS and SAGE take issues of copyright infringement, plagiarism or other
breaches of best practice in publication very seriously. We seek to protect the rights of
our authors and we always investigate claims of plagiarism or misuse of published
articles. Equally, we seek to protect the reputation of the journal against malpractice.
Submitted articles may be checked with duplication-checking software. Where an
article, for example, is found to have plagianzed other work or included third-party
copyright material without permission or with insufficient acknowledgement, or where
the authorship of the article is contested, we reserve the right to take action including,
but not limited to: publishing an erratum or corrigendum (cormrection); retracting the
article; taking up the matter with the head of department or dean of the author's
institution and/or relevant academic bodies or societies; or taking appropriate legal
action.

Prior publication

If material has been previously published it is not generally acceptable for publication in
a SAGE joumal. However, there are certain circumstances where previously published
material can be considered for publication. Please refer to the guidance on the SAGE
Author Gateway or if in doubt, contact the Editor at the address provided above.

English Language

American rather than British spelling should be used throughout the manuscript,
including within figures. Authors who want to refine the use of English in their
manuscripts might consider using SAGE Language Services. For more information,
please visit http://languageservices sagepub.com/en/.

Access to your published article
SAGE provides authors with online access to their final article.
Promoting your article

Publication is not the end of the process! You can help disseminate your paper and
ensure it is as widely read and cited as possible. The SAGE Author Gateway has
numerous resources to help you promote your work. Visit the Promote Your Article page
on the Gateway for tips and advice.

Appealing the publication decision

Editors have very broad discretion in determining whether an article is an appropriate fit
for their journal. Many manuscripts are declined with a very general statement of the
rejection decision. These decisions are not eligible for formal appeal unless the author
believes the decision to reject the manuscript was based on an emor in the review of the
article, in which case the author may appeal the decision by providing the Editor with a
detailed written description of the error they believe occurred.

Revised July 2022

DERRIKDU TOIT 6



If an author believes the decision regarding their manuscript was affected by a
publication ethics breach, the author may contact the publisher with a detailed written
description of their concern, and information suppaorting the concemn, at
publication_ethics@sagepub.com.
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f UNIVERSITY OF CAPE TOWN { |
= Faculty of Health Sciences i
Human Research Ethics Committee

Room E53-46 Old Main Bullding
Groote Schuur Hospital
Observatory 7925
Email: hrec-enquiries@®uct.ac.za
Webslte: www.hi

06 December 2019
HREC REF: 872/2019

Prof L. Ziilhke

Division of Paediatric Cardiology
Department of Paediatrics and Child Health
Red Cross War Memorlal Children's Hospital

Dear Prof Zlilhke

PROJECT TITLE: OUTCOMES FOLLOWING NEONATAL CARDIAC SURGERY IN A TERTIARY
CENTRE. (SUB-STUDY - R01/2014) (MASTER DEGREE - DR DERRIK DU TOIT)

Thank you for submitting your new study to the Faculty of Health Sciences Human Research Ethics
Committee (HREC) for review.

It is a pleasure to Inform you that the HREC has formally approved the above-mentioned study.
Approval is granted for one year until the 30 January 2021.

Please submit a progress form, using the standardised Annual Report Form If the study continues
beyond the approval period. Please submit a Standard Closure form if the study is completed within the
approval period. (Forms can be found on our website:

The HREC acknowledges that the student: Dr D. Du Toit will also be Involved In this study.

Please note that for all studies approved by the HREC, the princlpal Investigator must obtain
appropriate institutional approval, where necessary, before the research may occur.

Please note that the ongoing ethical conduct of the study remains the responsibility of the principal
Investigator.

Please quote the HREC REF in all your correspondence

Yours sincerely /\/

Federal Wide Assurance Number: FWA00001637.

Institutional Review Board (IRB) number: IRB00001938

NHREC-registration number: REC-210208-007

This serves to confirm that the University of Cape Town Human Research Ethics Committee complies
to the Ethics Standards for Clinical Research with a new drug In patients, based on the Medical
Research Council (MRC-SA), Food and Drug Administration (FDA-USA), International Council for

HREC/ref: 872/2019
oL
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